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ABSTRACT .

Whenever we. excavate soil and use soil for
construction as construction material it will be loose and-
has to be compacted. The compaction to increase strength
and reduce compressibility. When soil is compacted in earth
dams or embankments it becomes pertinient to study the short
term stability i.e. immediately after construction. Generally
we will have to anzlyse these problems by taking .undrained
strength into consideration as there will be hardly any time
for drainage e.gs 'end of construction.'

Skempton and Sowa (1963) have done experiments
on saturated soils concluded that for identical specimens of
saturated clay if are subjected to different changes in total
stress, the undrained strength will be practically the same
and closely equal to the strength in the ground.

The present study deals with the determination
of undrained strength in a triaxial machine. In the field
where there is failure of slope the rupture surface is taken
as part of a circle for finding the factor of safety. The
slope of the rupture surface changes from point +to point .

Generally we take vertical samples to find the undrained
strength for analysis. The failure plane for vertical sample
will make an angle of 450+ 9/2 with the horizontal forming
the part of the rupture surface. If this strength ig taken
the slope of the rupture surface should be 45 + ¢/2 with the
horizontal at every point which is contrary to the fact. In
this study the undrained strengths have been foudd for diff-
erent orientations of samples.

H

Four soils were stydied, Kaolin,Bentonite,
Black-Cotton Soil and Dhanauri Clgy. These are chosen on
the basis of ¢lay minerals viz., Kaolinite, illite, .. T
llonite. The equations for wvariations of undrained strength
with respect to orientation have been derived and the polar



diagrams are shown. The study has also been made for orien-

tation effect on percentage strain at failure energy used by
the sample, ESO etc.,

A simple problem of stability taking only one
rupture surface has been studied. The rupture surface has
been considered circular and the values of factor of safety
have been found out by taking only vertical strength i.e. no
orientation effect by taking oriented strengths. The orienta-
tion is found to cause reduction in the factor of safety and
if not considered it will lead to failure.

~010-
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NOMENCLATURE

Load
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water content
deviator stress at failure

angle of orientation with the
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Optimum moisture content.

-00-



i

Chapter 1
INTRODUCTION

1.1 General Aspect

The shear strength of compacted soils have
become of increasing importance in recent years as the
number and size of embankments, earth dams, and other
such strusetures being qesigned and constructed have in-
creased. For satisfactory and economical désign, a know—
ledge of the behaviour of compacted clay is essential
Mofe recent étudies by different investigators have lead
to a better understanding about the influence of the
structure fig 1.1, method of compaction and other factors

on the shearing strength of compacted clays.

In most cases, looge dumped soils are too
weak and compressible to give satisfactory performance,
so the soils are compacted at 0.M.C to increase their
shearing strength, decrease their compressibility and in
gome cases to decrease their permeability.

Experience shows that the ¢ = 0 analysis
usually leads to satisfactory results ih calculations of
bearing capacity, earth pressure and slope stability in
‘aaturated clays based on undrained strength analysis as
determined from tests of undisturbed samples. Skempton

(1948), confirms this, and it follows that in saturated



clays, tested under conditions of no water content change,

the failure may be expresgsed in the form

where,
% and 03 are the major and minor prin-
.cipal stresses at failure and C is the cohesion.
Skempton (1948) concluded that the ¢ = 0
analysis cannot be applied to partially saturated clay,
nor to those silts which show an angle of shearing resis-

tance greater than zero in the immediate triaxial test.

In the recent years, gkempton and Sowa (1963)
have- done experiments on saturagted clays concluded conclu-
ded that if two identicsl specimens of saturated clay are‘
subjected to different changes in total stress without
alteration in water oontent; and if the strains consequent
upon these stress changes cause little alteration in micro-
structure, then the undrained strength of the two specimens

will be practically identical.

Therefore, since there is no water content
‘change during sampling, the undrained strength of a sample
of saturated clay will be closely equal to the strength
in the ground, provided the strains are not sufficiently
large to cause significant microstructural changes} This
result helps to explaln the success of the ¢ = 0 analysis

in " end of construction" problems.



1.2 Structure of Compacted Clay

Convincing evidence of the type of structure
developed in ocompacted clays and the influence of struc-
ture on soil properties has been presented in recent years
by Lambe (1958). As a consequence of this development,many
- previous observations relating to the strength characteris-
tics of compacted clays, may now be fitted into consistent
péttern and used to predict the probable behaviour of the
various types of compacted clays under different loading
condltions. | _

Pig.l.l illustrates the effécts of compaction

on clay structure as originally conceived by Lambe (1958).
The effects of compaotion conditions on soil structure, and
thus on the engineering behaviour of the soil, vary consi-
derably with soil type and the actual conditions under which
the behaviour is determined as discussed by Seed and Chan(1959).

The changes in arrangement at different stages
of the density—water content relationship are explained as
follows: At point A the amount of water present results in
a high ooncentration of electrolyte which prevents the dlff-
use double lagyer of ions surrounding each clay particle from‘_
developlng fully. The double layer depression leads to low
interparticlé'repulsion, resulting in a tendency towards
flocculation of the colloids and oonsequently a low degree

of clgy particle orientation in the compacted soil.



This type of structure has been termed a !flocculated!
arrangement of soil particles. If the water content is
increased to point !'B!, the electrolyte concentration is
reduced resulting in an expansion of the double lagyer,incre-
ased repulSiOn between particles and a low degree of floccu-
lation, that is, an increase degree of particle orientation,
Purther increase of water content at point 'C! increases this
effeot and results in still greater increase in particle
orientation.

A system of particles which isjapproached at
point 'C!Y, has been termed as a 'dispersedyhsystem.

It is helpful in the tudy of compacted clgy
to note that there are similawrities between dry side and
wet side compacted clays and between undisturbed and rembula
ded ciay. The dry side compacted clay and undisturbed clay
both tend to have a flocculated-type structure, while a wet-
side compacted clay and a remoulded clay both tend to have
oriented 'dispersed! types of structures.

In summary, increasing the molding water con-
tent increases the orlentation of clay particles and decrea-
gses the pore-water tensions. Increasing the compactive effort
also increases the particle orientation. |
- " In the extengsive literature on the shear beha-
viour of soils much work was done on consolidated, overconso-
lidated and saturated compacted cohesive soils. Now further

;research will be required to understand the shear behaviour
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of uasaturated compacted cohesive soils and the e ffect of
rotation of'prinoipal stresses on the undrained shear

strength.

1.3 The Orientation of The PFailure Surface

The orienfation effects on shear strength of
London clay in stability of slope problem was first studied
by Agérwal (1965,1967). To perform a proper analysis of
the sfability of such slope, he found that the relationship
between undraihed strength, and the orientation of the fail-
ure surface is of great significance.
| - The work was carried out by Agarwal(l967) to
\ in&estigate the failure in the foundation of ‘Wraysbury Dam
near London while excavations for construction were in
‘progress ~ Undrained tests were performed on large sized
soil samples ( 1 ft dia x 2 ft length) taken from the core
foundation of the dam. He found that inclined samples
experienced lesser strength than vertical and horizontal ™
sample, while diagonal samples (45°) varies sbout 28 percent
than vertical. The failure with foundation of the dam was
.attributed due to the fact that shear strength values taken
for design were from tests on vertical samples only, negle-
cting the effect of the oéientation of the failure surface.
| To illustrate the.orientation of the failure

surface. Fig.l.2 is considered which represent a clay



deposit after construction of a cut. Suppose that, because
of the changes in shear stresses caused by construction,the
cut slope is in a state of incipient failure{ that is any
iﬁorease of load at the top or wemo .. of material from

bottom will cause a rotational slide along the failure arc
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If the angle between the failure plane and
the horizontal plane is called a, then it can be seen
that if a is 57° at point A it will.be 12° at point B,
zero at point C and -23° at point D. '

Although the principal stress o is essen-
tially vertical at point A - the top of the sliding-surface,
but because the failure plane has a different}orientation
at every point slong the sliding surface, it can be seen
that the major principal stress has rotated through some

»



angle. If the angle by which the principal stresses are
oriented is termed §, then it can be seen that & 1is
approximately equal to 57° = @ . Thus the amount of reori-
entation of the principal stresses is about zero at A, 45°
at B, 57° at C and 90° at D. |
Therefore, for better understanding of the
shear behaviour of oompacted clays and to perform a proper
analysis of the stability of suéh slope, it would be nece-~

ssary to know the relationship between the undrained strength

and the orientation of the mgjor prinoipal stresses.

1.4 Present Study

The stﬁiy was taken to inveStigaté the»undraihed
shear strength and strengthcharacteristics of compacted soils
in a triaxial loading téct under different confining press-
ures. Samples were extracted at different angles of inclina-
tion, The soils for study were chosen in such a way as to
get a diversified in the clay content and also the composi-
tion of the c¢l- -~ minerals. Soils were compacted at optimum
moisture content in a design mould. Undrained tests were

°, 45°,

performed on 11/2 inch dia samples trimmed at 00,221/2

67-1/2o and 90° with no measurements of pore water pressure.

-11-



REVIEW OF - LITERATURE

2.1 Shear Strength of Compacted Cohesive Soils

Seed, Mitchel and Chan(1960), conducted
undrained tests on compacted soil specimen. The soil was
silty clay with optimum moisture content of 19.5 percent
“and maximum dry density of 107 pef. Two types of samples
were tested. In one case the sample was prepared by kneedf
ing compaction dry of 0.M.C (flocculated structure) with
an inifial water content of 17.4 percent. The other sample
was prepared by kneading compaction wet of 0.M.C. with an
initial water content of 23.5 percent (dispersed structure)
values of effective principal stress tratio at failure were
plotted with fespgét to water content. Then effective shear
strength parameters were evaluated'from two Mohr's envelopes
representing samples of the same water content but different
structures. It was secen that when strength characteristics
are evaluated in this way, the shear strength parameter ¢’
ig independent of water content and initial structure.

They summarized it as 'it would appear from the
test data that difference in structure and method of compac-
tion may cause large difference in stress-strain character-
istics, pore water pressures and effective stresses in the

compacted clays but cause only small changes in the maximum



effective principal stress ratio and little, if any, chan-
ges in the values of strength parameters expressed in terms

of effective stresses.'’

2,2 Faoctors Affecting Strength of Compacted Cohesive Soils

22,1 Composition and Structure of Compacted Clays:

o . S - . o G . —An . W w’ W Y o W P D ahn S RS AT S S Ghan T e (o M SO Y Wy W
,

A cohesive soil consists of an accumulation
of particles ranging from larger granular constituents to
the much smailer clay size particles. The behaviour of
granular components is well understood, much remains to be
learnt. about the behaviour of the clay fraction. High
surface to-mass ratio and presence of electrical fields at
surface of the clagy particles give rise to many uhusual
properties. When clay particles are placed in an agueous
environment, the cétions absorbed on the surface of clay
particles to balance negative surface charge, tend to spread
out into so czlled 'diffused double layer' surrounding the
former. During consolidation or compaction, clay particles
come closer resulting in contact of their diffused double
layers. Consequently the electrostatic repulsion at contact
is balanced by normél effective stress and proportional to
d_2 (d = distance between adjacent clay particles in contact).
In addition, there are forces of attraction due to Vander

Waal's forces, edge to face contact, various types of bonds
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-7, 1t clay par-

Lambe (1958), and are proportional to 4
ticles are very close, attractive forces may predominate
over repulsive forces. On the other hand repulsive forces
may overcome attrgctive forces when clay.particles are not
very close o each other, The repulsion, if large enough
with respect to attraction, can lead to the developméht of
dispersed structure during soil compaction. The rélative
magnitude of attractions and repulsions in conjunction with
the amount agnd nature of externally applied compactgsn
energy, will detep@ine the structure. The structure may be
of any type between\%wO limiting conditions:
i) A completely flocculated structure
ii) A completely dispersed structure depending
on whether attractive forces are predominent
or not?

oy . T o —— — T > e A T A Nk " A o T o (e it oy St aeve o i T o

In saturatedvsoils the water content, void
ratio and dry density are uniquely related. The knowledge
of one determines the other. So the study of effect of
water content on effective stresses and strength of satura-
ted samples will serve to illustrate the effects of void
ratio and dry density on these properties. Seed Michel and

Chan (1960) have studied these effects and have summarized
as below.
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"With the variation of water content there
is a variation in eompressive strength considerably. Tests

were conducted on wet of optimum and it wss found that

lower the water content higher will be the strength. It
will be interesting to know that such saﬁples showed some
decrease in pore water pressure, as the axial strain
increésed. Such decreases are due to the dilation of
specimens. The spepimens will lower water content (corres-
pondingly higher density) showed greatest dilation and thus
developed the lowest pore water pressures. It hasdso béen
noted that decrease in water content or void ratio at
failure caused either an increase in the effective angle
of friction or the effective cohesion.'!

The following test results substantiate
this fact: |

Table 1 -
Water content , (GC) kg/cm2 ¢, degrees
at failure .
19 0.20 : 31.6
20 0.13 31.4
21 | 0.11 31,0
22 , .09 : 31,0

It can be seen that the value of 9, remains
essentially constant for above range of water content and

density.
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2.2.3 Influence of Void Ratio at Failure on_ Strength:

- — . ——— - —— ——— ———. — - — o ——— " T —— - — o > T e i St et

It has already been pointed out that void ratio
effects the strength of compacted cohesive soils. The void
ratio at fallure in a strength test will depend on many
factors e.g. drainagelconditions, stress conditions within
the sample; initial void ratio, the water content, soil com-
pressibility and soil structure.

Leonards (1955) in his paper concluded that the
relationship between compressive strength'and void ratio at
failure is unique, regardless of the oohfining pressures, the
quantity of drainage permitted, the water content, or the
degree of saturation.

| \ It has long been known, Rendulic (19%6), that
loosé clays undergo reduction in void ratio and dense clays
an incréase in void ratio during the application of shear
stresses provided that the pore water pressure is at all times
maintained equal to atmospheric pressure., When saturated
clays are subjected to quick tests or consolidated-quick tests;
the change in void ratio during the application of the devia-
tor stress is negligible. Any tendency towards a decrease
in void ratio is counteracted by an increase in pore-water
pressure and, conversely any tendency towards an increase in

void ratio is comnnteracted by a reduction in pore water pre-

ssure.
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Rutlege (1947) pointed out that the pattern
of strength variation for partly saturated clays is a func-~

tion of the confining pressure.

Z 2.2.4 Influence of Moulding Water Content and

o -~ > W B V™ S T e o e L e W T ) S et o T S M W SN WU e W .

.y . W — o T " — " _— - S > T ——— >

If there is sufficient water present in the
soil, the full double layer around clay ﬁartioles will
develop. This will increase ilnterparticle spacing and
hence will decrease attractive forces.. On the other hand
if the soil is deficit of wate:, the full double layer will
pot develop and so attractiv§ forces will predomingte. Due
" to the ébove reasons, the clay ﬁarticles exhibit dispersed
structﬁre on wet of optimum and flocculant structure on
dry of optimum. |

The method of compaction including shear
strains in g soil will result in more dispersed arrangements
than methods of compaction inducing little or no shear
strains. A comprehensive study of the effect of the method
of compaction and water content on soil structure and
strength has recently been completed Ey Seed ana Chan(1959).
For samples of same soil having the same density and water
content, it has been found thgt the greater the degree of
dispersion of the‘clay particles, the lower is the strength .

of the soil at low strains.
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Seed and Chan (1959) showed that dry of opti-
mum water content, the method of compaction has no effect
on the soil strength, indicating that the various methods
of compaction produce similar structures.

During compaction wet of optimum, however,
the different methods of compaction induce increasing
~shear strains and thus greater dispersion in the order:
static (least), vibratory, kneeding. It will be seen that
the strengths of the resulting samples decrease in the same

order,

——— v Vo ——— - - S U . Y W N WSS e Nt SSw v Ao — S SO

2,2.5 Change in Structure with Time:

It has been known for some time that many
natural clays exhibit change of properiy with time after
remoulding. Notablé among these changes is thixotropic
hardening but other properties may also be affected.
Mitchel (1960), concluded from his extensive tests with
petrological study of clay structure that the thixotropy
is manifested owiﬁg to rearrangement of clay particles
after the removal of compaction effort. The soil becomes
relatively flocculant and hence gains strength.

Holtz and Ellis (1963) performed some tests
and suggested that the effective stress parameters do not
change significantly with age and type of compaction.

Alan (1965) conducted4unconfined compression tests on
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compacted soil samples end found a marked variation in
days and 1 hour strength. He concludes that the effect
of aging on the compacted specimens has an important effect

on the measured shear strength.

2.2.,6 Thixotropic Effects_in Compacted Clays:

- o vy . o oot obe 4 W A " T " o - — D Mot Gt oun S N — —

Thixotropic effects ha.e been found to be of
quite general occurrénce in fine grained'materiéls. Seed
and Chan (1957) has shown that the shearing resistance of
compacted clays, papticularly at low strains, can be signi-
fically increased~by aging at constant water content.Further
it has been noticed that aging has the effect of reduéing
the pore water pressure developed during shear of compacted

clay. _
| Discussing the cause of thixotropic<behaviour
of soil Mitchel (1960) pointed out that a clay will exhibit
thixotropic behaviour if two conditions are fulfilled: = ™
1. The net interparticle force balance is such that
the clay particles will flocculate if these are
given the chance.
24 The flocculation is not sufficiently stroﬂg,
howe?er, the particles cannot be dispersed by
applied shearing strains. |

It'is known that floeculagted strueture is

develoﬁed at water content less than optimum regardless



17

of the method of compaction., In compacted soils having
flocculated structures, the thixotropic effects are negli-
gible. With increase in water content, thixotropic effect

increases but it decreases at higher moisture contents.

2.2.7 Duration and Rate of Loading:

Previous investigations have shown that the
duration and rate of loading can significantly effect'the
strength of compacted clays. Cassagrande and Shannon(1948)
Witman (1947) and ﬁamptbn (1958) have shown that the
gtrength is considerably incfeasgd under very rapid rates
of lOadiné. On other hand data reported by Casagnande and
Wilson (1951) for two compacted clays showed that the
strength may also be increased by very slow rates of load-
ing.

Seed, Mitchel and Chan (1960) heve concluded
that the strength of compacted clays depends }erhaps,among
other things, on the following factors:

a) A tendency for strength to decrease with the
increased time availagble for creep deformation.

b) A tendency for the strength to increase because
of increased time available for regain of thixo-
tropic strength lost during initial deformations
under load increments.

c) A tendency for strength to decrease due to
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- manifestation of the creep phenomenon after long time

when thixotropic effect is over.

2.3 Review of Experimental Work and Case Redords

Hoorslev (1960), oonducted many series of
unconfined compression tests on remoulded vienna and
Little Belt clays. Both the soils were preconsolidated
are dimensionally tofa pressure of 5,0 kg/cm2. Samples
of 2 cm2 cross section and 4 cm height were trimmed with
their axis at different inclination (0°, 45°, 90°) with the
plane of orientation of clay particles, Due to slight
variation of water content and the strength of individual
samples the compressive strength could not be compared
directly. However, a comparision of the ratié of compress-
ive strength to equivaient consolidation pressure ’Pe'
gives a fairly good idea of strength variation in differenf
directions. In Table 2 relative strehgths for différent
samples have been compared assuming strength of vertical

sample as unity.

Table 2
Type of soil Vertical Incliged Horizontal
' 45
Vienna clay 1.00 0.92 0.86
Little Belt 1.00 1.08 1,20

clay.
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It is evident that in Vienna clay the vertical
samples had strength about 149; greater than the horizontal
samples, whereas in the other case the horizontal sample
showed a maximum strength 20 percent greater than that of
the vertical samples. The inclingd samples had intermediaxe“
strength in both cases. Howevef, the opposite néture of the
variation in the two cases remains unexplained.

Ward, Samuel and Butler (1960) Carfied out several
unconsolidaiedAundrained tests on horizontal and vertical |
samples taken from a London clay deposit which is marked for
its horizontal Limitations. More than 130 samples were cut
from bibcks trimmed out of the walls of tunnels at several
locations. With the exception of one group of samples descri-
bed as exceptionally fissured, the horizontal samples were
15 percent 0 39‘peroeht stronger than the verticél samples.
The only inclined samples (45Q) tested were 1 percent weaker
than the vertical samples., However, no definite correlation
between the strength of samples from different locations and
the relative strength of horizontal to vertical samples could
be established. |

Lo (1960), reported results of soil investiga-
tion for the construction of a tunnel in Well and clay,Ontario.
Block samples were obtained at 4' interval from a shaft 5' in
diameter and excavated 77! deep into the ground. To investi-

gate the strength variation with direction unconfined eompre-



-sgive tests were carried out with major principsl stresses
acting on samples inclined at angles of 0?15?300, 450,600,
75° and 90° respectively. A horiZontal to vertical stren-
gth ratio of 0.8 to 0.94 was obtained for the different
sites.

Pig.2.1 gives relative picture of the results
mentioned so far of unconfined Cémpression tests.

Ward, Samuel and Marsland (1965) conducted
quick undrained shear tests on samples taken in horizontal, -
vertical an& inclined directions from a plastic clay deposit
at depths O' to 150" gnd reported that: 'At all levels the
horizontal specimen had strength either greater or equl to
the strength of vertical samples, mean value of strength
ratio being 1.46 + 0.16. At all levels the strength of
diagonal samples (at 45°) was less than that for vertical
samples.

Aas (1965)9 did comprehensive studies of the
in-situ shear strength of clays, usiné theivane test and
vanes of various shapes. The primary purpose of the tests
was to investigate the possibility of measuring the aniso-
tropy of the undrained shear strengths of normally consoli-
dated clays. |

The vane test series were performed at four
different test sites using vanes having H/D ratios ranging

between 0.5 and 4. In addition, two vanes having a greater
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.H/D ratio were used. 'Each test series consisted of from
16 to 31 vane borings with the tests performed at 0.5 m
intervals of depth through the selected stratum of the
clay deposit. The borings were 1.5 to 2 m apart.
The interpretation is based on the usual
assumption that the clay fails along the surface of a
cylinder, the diasmeter and height of which are equal 1o
those of the vane., Purthermore, the shear stresses are
assumed to be fully mobilized and uniformly distributed
across the entire failure sufface, although not necessarily
equal in magnitude formhorizontal and vertical surfaces,
‘Denoting the undrained shear strength acting
along ﬁorizontal and vertical planes, respectively, by
SH and SV’ the following expression for the failure torque

measured in a vane test is derived

M = nDH(D/2) Sy + 2 (nD?/4) (D/3) sy

Hence

[2/(nD2H)]M = Sy + Sy (1/3 D/H) .. (1)

Bquation (1) describes a straight line intersecting
the vertical axis at a value equal to SV and having an
inclination equal to SH' -Hence, the intersection of
this line with the negative (1/3 D/H) axis directly gives
the value of SV/SH'
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On the basis of the gbove interpretation Aas
concluded that the undrained vane tests, involving the use
" of vanes with different shapes, have enabled an approximate
determingtion to be made of the ratio between the undrained
shear strengths acting along horizontal and vertiocal failure
surfaces. This ratio, SH/SV’ was found to be 1.1 at one |
test site where the clay is slightly overconsolidated,ahd
varied between 1.5 and 2.0 at three other test sites where
the soil consists of.normally oonsolidated clay.

Duncan and Seed (1966) reported receﬁtly some
tests on Kaolinite clay. They consolidated the soil (water
content 66.2 percent) under KO conditions upto a pressufe
of 1.5 kg/cm2 in three moulds of 6" diameter and 8" height.
Vertical, horizontsl and diagonal (45°) triaxial samples of
1.4" digmeter and 3%.5" height were extracted from 6" dia-
meter soil samples.  Unconsolidated undrained test were

carried out.
Compressive strengths of inclined and horizontal -

samples as determined by unconsolidated undrained tests are
reported as 25 percent and 17 percent respectively, less
than that of vertical samples., Consolidated undrained tests
yielded strength for horizontal samples about 10 percent
less than that of vertical samples. It is shown that there
was hardly any directional variation in the effective stress

parameter c¢' gnd ¢', but there was a significant change in
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the pore pressure Af at failure with orientation of
failure plane. It was always higher for horizontal than
for vertical samples, which accounts for loss of ‘strength.

Sharma (1966) conducted consolidated undrained
triaxial and unconfined compression tvests on compacted soil
samples with different particle orientation and showed
that compacted clays behave like overconsolidated clays.

He reported the strength for horizontal and inclined samples
less than vértical sanples.

Bishop (1966) studied the variation of lightly
and heavily over-consolidated clay with the direction of
the applied major principal stress Fig.5.5. The samples
were all cut from blocks taken from vertical shafts and
average values are given based on a large number of tests.
In the lightly overconsolidated well and clay the compre-
ssion strength in hqrizontal direction was found to be
about 0.75 of the vertical strength. In heavily overconso- -
lidated “ondon clay the ratio of horizontal the vertical
strength was 1.46 (range 1.23 to 1.63). However,inclined
samples (45°) of London clay show a great reduction in
strength being 0.77 of the vertical value.

Agarwal (1967) was the first to investigate
orientation effect on full scale basis. He did both field
and laboratory tests. In the field he did 2' x 2' shear
bage tests and in the laboratory triaxial tests on 1 ft dia

X 2 £t high undisturbed samples. He found that there was -



significant effect of orientation on undraihed strength of
London clay. He also studied the failure on the Wraysbury
Dam and proved that the failupe was due to orientations

which were not being considered in the design.

2.4 Reorientation of Principal Stresses

During the consolidation procéss the clay par-
ticles acquire a definite structure under the system of
principal consolidation pressures. During subsequent shear-
ing any change in the orientation of the principal stresses
with reference to the already acquired orientation of par-
ticles, is liable to cause a directional variation of
strength. This may be even if the soil is essentially
isotropic with respect to the shear strength parameter and
pore pressure parameter,

" 'Bromes and Casbarian (1965) conducted a series
of undrained triaxial compression tests to show the effects
of fotation of principal stresses and the intermediate prin- .
ciprl stress. Tests were conducted on hollow cylinderical
samples of a remoulded Kgolinite clay. Lateral pressure was
applied by filling the'inside and outside of the Sample with
water Axial load was applied by air pressure and a torque
to the sample by rotating the cell base rigidly attached té

a turn table. Load cells were employed to measure the axial
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load and “the torque up to an accuracy of 1 percent. Tests
were planned to study the individual and the combined effect
of intermediate principal stress and the rotation of princi-
pal stresses. B |

Hansen and Gibson (1949) derived an expression
for the undrained strength which could be mobilized on a
failure plane, with any orientation, in terms of initial
gtress and the Hvorslev shear strength parameters. This
work was done before Skempton had suggested the pore pressure
parameters A and B, and the earlier " A-theory" proposed
by Skempton (1948), was used to relate changes in pore pre-

ssure to changes in total stress. The expression derived by

Hansen, in terms of the symbols used herein, is

Cu Ca _ _
5= = 5 08 9 + 1/2 (1 + KO) sin ¢,
1 - ) c.2 - C
N u u
~ sin ¢, ( — ) [( p) s }(l + K,)
9 1-K 2 1/2
cos 2 (45 + = - a) + (—5—)
> 4 e ° (2)

in which A = +the ratio of the slope of a swelling

curve to the slope of the origin consolidgtion curve. It
was assumed in the derivation that the wvalues of X y Ce’
and @, were the same for all values of a, i.e., for any

orientation of the failure plane when the initial stress



conditions are anisotropic and the soil is isotropic with
respect to Ce, 90 and A .

In the47\—fheory'proposed by Skempton, the
change in pore pressure in saturated clay due to the change

in total stresses under plane strain conditions is expressed

by \ L
bu = A0, + = (Ad - A0y) oo (3)
5 1+ - 1 >

By comparison with the equation‘
= B 405 + & (40 - Adyg) .o (4)

it can be seen that

1

i= .. (5)

1+ A

And B 1s equal to unity because the clgy is saturated.

Solving for A in terms of 4 , it is found that

1 -4
X = .. (6)
A |
Lo (23 - 1) (7)
= A— Y
1 +A

. ——_—— 1 — T o —— o - - — - — - o - o " . T ——— " — o —_s T— " " ———

Cﬂ/C0  where , 0y = Expansibility , i.e. volume
increase per unit volume per unit dncrease in
effective gtress . o

CC = Compressibility, volume ‘decreagse
per unit volume per unit increase
in effective stress.

vertical effective consolitation pressure

P =
Ko= coefficient of earth pressure at rest.



and ¢ = 9, + (9, = 95) sin® « .. (10)

Q
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the strength parameters along

the major principal strength axis.

C, and 9, = The strength parameters along
minor principsl strength axis.
Ga and @a = The gtrength parameters along any

plane inclined at an angle a to the

major principasl strength axis.

Furthermore, the strength line must be tangient
to the stress circle. The critical value of o is the

root of the equation

2f (a)
' la) = =——— oo (11)
tan 2«

The preceding assumption leads to a very simple

expression for the ¢ritical value of the angle a which

0
tan a = / + C
o] 2 ; (12)

Thus the shear strength of the material in

will be designated by the letter «

the failure plane is 201 c,

C =  ——— o (13)



Using this relation between \ and &, Equation (2) may be

written in terms of the more familiar A as

C G

it

; cos 9, + 1/2 (L + K,) sin g,
Cc. 2 C '
: - uy . u
- sin ¢, (24 - 1) [(—5) - > (1 +K)
1-K,21/2

2

cos 2 (45 + ,_;g -a) + (
| ce .. (8)

2.5 Strength Theories and Failure Criteria

Cassagrande and Carrillo (1953) extended the
Mohr Coulomb theory for anisotropic materials. They consi-
dered two identical cases of
i) Purely cohesive soil (¢ % 0 case)

ii) Purely cohesionless soil (C = O case)

in which the direction of principal stresses coincided
with that of principal strengths. Graphical and analytical
solutions are given for determingtion of shear strength and
location of failure in terms of principal strength although
the procedure is valid for a general directional variation
in strength, in their anéiysis they have adgbted a distri-
bution



and ¢ = 9, + (@1.;“¢2) sin® a .. (10)

where

i

Cl and 9 the strength parameters along

the major principal strength axis.

G, and ¢, = The strength parameters along
mhmrpﬁndpﬁ.ﬂrmgﬂlmd&
Ga and ¢a = The strength parameters along any

plane inclined at an angle o to the

major principsl strength axis.

Furthermore, the strength line must be tangient
to the stress circle. The critical value of o is the

root of the eguation
2f (a)

£1{a) .. (11)

- H

tan 2«

The preceding assumption leads to a very simple
expression for the critical value of the angle o which

will be designated by the letter o«
tan « = /  C
° 2 - (12)

Thus the shear strength of the material in

the failure plane is 201 02

¢ = ‘e (13)
Cl + 02




and the radius of ‘the critiecal stress circle is
r = G O .o (14)
In general case where the shear strength

direetions donot coincide with the principal stress

directions, the shear strength in any diree¢tion is given

as,
. . 2
\ ¢, = C, + (0 - C,) . sin® ( @ - 8)
.. (15)
where
B = the angle between priﬁcipal gtress and

principal strength axis.

Lo (1960) plotted the results of a lérge number
of unconfined compression and direct shear tests conducted
on samples taken from ground in different directions and
observed that
Gy = Cz + (0 = C5) Gos® 1 . (16)
where,
i = inclination of sample with vertical. This is
of the form of expression as given by Cassagrande and Carrillo.
Bishop (1966), on studying.variation in the
'undrained strength of lightly overconsolidated Welland

Clay and heavily over-consolidated Lond clay expressed the



results by

c, = C

. 2 . 2 nn
u TUyepy ¥ (1 - asin Q) (1-b sin® 20)

ve ol (17)

where,

s and b are constants . The expression (1 - & sinze)

2 29)

feflects the influence of pore pressure and (1 - b sin
the direction character of C' and ¢! as well as that of
pore pressure. - This equation was fitted to 0°, 45° amd 90°
The values.of a and b for London clay were found to be

equal to -0.46 and + 0.375 respectively and for Welland

Agarwal (1967) studied Blue London clay which
is a heavily over-consolidated marine clay deposited 4000
years ago. He found that the inclined 45° samples gave 72
percent of undrained strength of verticsl samples, and
horizontal samples, 107 percent. He found the orientation
effect for 1 ft dla. x 2 ft high undisturbed samples also
of the same order, He fitted the equation for orientation
on polar diagram. The equation given by him is

0, = C, (1 +0.07 sin® 6) (1 - 0.% sin® 28) .. (18)
vert

He also studied the orientation effects on small samples

of London clay of 1/2 inch dia. x 1 inch high, called lumps.



The inclined 45° lumps gave 82 percent strength and

horizontal, 121 percent strength of vertical samples.

Singh and Sharma (1967) studied the diree-
tional strength variagtion of compacted clays for samples at
inclination of 90° , 0°, 60° and 30°. They reported
maxima and minima of shear strength and its parameters

for o = 90O and 300 resﬁectively and fitted the equation

C, = 03‘+ (0, - 03) sin (« - Be) sec B .. (19)

where )
By 1s the angle of the failure plane wkith
the vertical and
« is inclination of the sample with the

horizontal.

-[0-
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Chapter 3

TESTING TECHNIQUES AND SOILS STUDIED

3,1 Soils Studied

In selecting suitable soils for this study,
guidanne»was obtained from previous investigations carried
out by Agarwal (1967), Laﬁbe 1948 , Seed,Mi%chel and Chan
(1960), Bishop (1966), Seed and Dincan (1966). Bishop has
studied the varigtion of undrained strength of lightly and
heavily over-consolidated clay with the direction of applied
principal stress. The influence of compaction on shear str-
ength was studied by Lambe, Seed and others., Hence soils
having wide rangé of clay fraction and_differént 0.M.C.values
were selected for study. With these in view and also the
availability conditions, four cohesive soils, viz. Kaolin,
Dhénauri clay, Bentonite and black cotton soil were chosen.

Commercially available Kaolin and Bentonite were
used in the study. Dhanauri clagy Waé obtained locally and
black cotton soil was obtained from Kota in Rajasthan(India).
Index tests were performed to determine the physical proper-
ties of the soils, such as specific gravity, liquid limit,
plastic limit, méximum dry density, O0.M.C., clay fraction
etc. All the above tests were carried out according to Indian

Standard Specifications.

-



3,2 Testing Technique

3.2.1 Apparatus_Used:

The Universal Triaxial Cell incorporates the
general features suggested by Bishop and Henkel (1962) to
carry out shear strength tests on cohesive and cohesionless
soils by subjecting the sﬁecimen to three compressive stre-
sses at right angles to one-another. Immediate, undrained
of quick, cpnsolidated quiok or consolidated undrained tests
. can be carried out with this equipment on 11/2 inch dia.,

2 inch dia., 3 inch dia., 3 inch dia., and 4 inch dia.,soil
specimens with a diameter to light ratio of 1:2. Sketch of
this is shown on fig. 3.1 |

In this machine the cell assembly consists of
a cell base fitted with three Qalves. One valve connects
to a peripheral hole on the base and serves as water inlet
for lateral pressure assembly; The other two valves are
tapped to.receive the nuts on the plastic tubes. A perspex
cylinder with reinforcing bands is fixed in between the
cylinder base and the‘top. The interfaces are sealed with
"Qo" rings. A loading plunger ground bush in the top is
provided to reduce friction to the minimum. The top has an air
air vent for allowing the air to pass out as the water .
enters the cell and it is closed by the air-vent screw. The

pedestals and loading pads for 11/2 inch, 2 inch, 3 inch and
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4 inch dia., specimen have shallow radial grooves. They
are provided with tapped holes for fixing the drainage

conmections.

3,22  Triaxial Versus Direct Shear Test

- —— - v —— — . T - o —- MY Y I A D S W o WO dabe rh

The advantages and disadvantages of both
triaxial test and the direct shear test have been discussed
in textbooks of soil Mechanics(Bharat Singh and Shamsher
Prakash, 1963) from the point of view of the accuraéy with
which they disclose the strength of the soil. In general,
the triaxial machine has received great favour because of
its'adaptability to control and measurements of major and
minor principal stresses, pore water pressure, volume ‘chan-
ges etc. The triexial machine is not a perfect instrument
_kfor deteimining the shearing strength of undisturbed soil
. g8amples, but it has advantages over the direct shear machine
in that the operator can make conditions in the laboratory
agree closely with assumed conditions in the field than is
possible with the direct shear machine. These advantages
make the triaxial machine unquestionably very valuable in
research and for many practical problems in foundation
engineering.



%.2.3 Test Procedure:
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-

3,2.%3.,1 " Compaction of Soils

The soils were compacted in a bearing capacity
box , shown in plate 1, of internal dimensions of 1l cm x
49 em x 41 cm (B x I x H). The soil is compacted in seven
layers for the same energy required for standard proctor
method of coﬁpaction i.e. 60.6 x 107 M—Kg/ﬁi; Each}layer>
wes given 200 blows using 2.5 kg rammer dropped from a

height of‘BO.S cm,

3.2.3.2 Preparation of Triaxial Samples

The directions in which the samples are
required are marked on both side of the box by using set-
squares and sﬁecial protractor for precise angle measure-
ments. These directions are at 0°, 221/20, 45°, 671/2o
and 900. Using a2 metallic wire, blocks of approximately
5 inch—height were cut and removed from the box. Triaxial
samples Were ohtained by gentlyxtrimming a 4 inch diameter
sample plate 2 and pushing it gently into a standard proc-
tor Mould by trimming the superfluous material by a thin
bladed sharp edged knife. From each mould three samples
(1}/2 inoh dia.) were obtained by pushing in three sample
tubes guided by a three hbled metallic guide plate to ensure
their verticality, Plate 3. The samples were then labelled
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with respect to their direction, wrapped in a thin poly-
thene bags and sesled with adhesive tape so that the mois-

ture content was maintained constant.

3.2.3.3 Rate of Testing

It wﬁs thought to conduct these tesfs under
a constant rate of loading at 1 percent strain i.e. 0.03
inch/minute. Since this could not be achieved in this
machine a rate of 0.025 in/min. was used throughout the
test. |

3.2.%3,4 Mounting Triaxial Machine

Samples of 3.8l cm diameter (11/2 inch dia.)
were extracted from the sample tubes end the desired length
of 7.62 cm (3 inch) was obtained by using split mould of
3.8 in. dia. x 7.62 cm (1%/2 in. dia.x 3 in.). The sample

was weilghed to 0.1 gm acéuracy before testing.
| A rubber membrane was slipped into the rubber
stretcher and then the ends were turned out round its cir-
cumfrence. The air was sucked out of the nipple of stre-
tcher and the sample was slipped into it. Plain discs
both at the top and the bottom of specimen were used so
that no pore water could escape. The loading pad was placed
on top and then the membrane was carefully bound to the pad

with rubber '0' rings after placing the sample on the base.



The tests were conducted for confining pregsures
of 0.5, 1, and 2 kg/cm2 for a mmber of identical specimens.

The axial load readings.for a set of deformations were taken.

3,3 Precision of Measurements

Every attempt was made to elimingte the personal
and proceduragl errors. A1l the gauges and proving rings were
calibrated and checked at frequent'intervals. fhe rate of
testing, set by the gear system of the machine, was cheaked
by stop watch, However, in the following are discussed some
of the sources of errors affectingtthe precision of measure-

ments.

3e3.1 Probagble Variagtion of The Soil Moisture:
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While preparing sample:in the bearing capacity
box, it was observed that bottom layer gets compacted more
than middle and top layers. Reason is that total energy
‘sup?lied by the rammer is utilized in compacting Bbttom
layer, but in case of middle layer, part of energylsupplied
by rammer is utilized in compacting the bottom layer, the
remaining is utilized inlcompacting middle layer. Similarv
phenomena happened in case of top 1ayér{ Therefore bottom
layer gets compacted more.

Samples weré weighed carefuliy before and after

‘testing. In addition to this, specimens were taken in :
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crucibles from the trimmed soil. Since no difference was

noticed, it was assumed that the sample had not dried.

3.3.,2 vack of Jontrol of Chamber Pressure

L m e e i e s S e 0 e e e o S e o e o e > o o

There was no automatic control arrangement
for chamber pressure in triaxial cell. The change in
ch-mber pressure during the test is due to

@) Change in temperature (b) Immersion of

plunger in the cell (c) The probable leakage of cell
fluid, (d) ZExpansion of cell.

During all the tests conducfed accuracy depend
on the precision of pressure\connected to the cell and
.here all.pressure was kept constant by manipulating tﬂe

valve manually.

3.3.3 - Fraction on the Loading an

In most of the triaxial tesf equipment in
common ﬁse the axial load applied to the specimen is
measured outside the ceil and the load is transmitted to
the specimen by a ram passing through a bush in the top
of the cell. If there is any friction in this bush,
errors will rise when the axial stress in the specimen is
calculated. ’

Provided the ram and bushing are smooth and

have adeonate clearance between them, friction can arise
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' ‘dn.l-.v as: 2 e sul“g éf 1«7“,» 2l i‘orccs ) Nhl C:L aush Jcne I‘ﬂm .
'againSf"fhéébﬁéhihgf;ggneorgticéiféﬁdié%ﬁ&f&ﬁéﬁtél studies,
3isho) (1952)5indioste-thgf tﬁé'éfrofsbnérﬁslly 08 betwesn
ahout 1 pee cenf'tq 3 per;ccnt of.the aiial load.'vgince
this is small =ai oily‘lubricants were used, no correction

was applied for this.

3.3.4 Rupoer membrane correction

e e .

4 method of calcuiatind the correction from
the properties of rudsrer membrane as stated by Bishop(1962)
wzs based on the fbllowing assunptions.

1.) Thst the membrane, when held against the
samplé by the cell pressure, was capable of

taxing coapression .

2.) That the sa:ple deforms »3 a right cylinder.

The correction, Gr , to tiae measured compre-

ssion strength, due to effect of thé rubber

memorane is given by
nDile e (1 - €)
g - s = - U

A Ay

where,
D = 1is the initial diameter of the sample

i = is the compression modulus of the rubber
membrane, per unit width

A. = the A-sectional area of the specimen
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A = " the corrected ares of the-semple at

Caxialimtraln s €,

The results of tns experiment conducted is

shown in fig.(4.$6). Afhis correction wzs aphlied to 3all

tests.

li-



Axial load
Pressure ¢ Air release ﬂ 7
gavg valve —- Load/ng ram
Rubber (oL Top cap
A ' —t|—Porous disc
Lok —Flexible tube
¥ Water—|» |07
1 B SR Sample enclosed
R ina rubber
Rubber .3__. mem brane
FINg— | N\ eimrid |-l — Perous disc
u )
‘% & \\ “%/J ealing ring
2 > \ TNXST
Vs

Connexions for drainage or

o cell pressure control
pore pressure measurement

FIG. 3.1 DIAGRAMATIC LAYCUT OF THE
TRIAXIAL  TEST
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Plate 1 - Various Tools used during Compaction
Including the Bearing Capacity Box.

!




. Plate 3 - Extraction of three 11/2
Samples from 4 inch dia.

inch dia.,
~Sample.

Plate 4 - Accessories of Triaxial Machine

’ for Tmadrainad Maoes+t+

41
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Chapter 4

TEST RESULTS

4,1 General

Undrained tests were performed in a triaxial
machine to determine the undrained shear strength of com-
pacted soils. The soils used were Kaolin, Dhanauri clay,
Bentonite and Black cotton.

identical'samples, 3.8 cm in dia. x 7.62 cm
height compacted at 0.M.C. were obtained for each soil and
tested with low confining pressures of 1/2 kg/cm2 1 kg/omz'
and 2 kg/cm2 under undrained conditions., The undrained ~
strength was obtained for samples inclined at 6 = O, 221/20,'
45°, 674/2° ana 90° for each.soil. Minimum of three samples
in each direction of orientation were tested.

Based on observations of these tests,tables
3 to 115, the stress vs strain curves were plotted and these
based on average strengths. The polar diagram was obtained
for each soil. The index propefties for each soil were
obtained as for Indian Standard tests.

The corrections for Area and rubber membrane
were applied to all undrained test results. The corrections
were obtained in the laboratory by extension tests on a

piece of rubber membrane as per Bishop and Henkel (1962)
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and are given in Fig.4.46 with respect to percentage

strain.

4.2 Test Results

4.2,1 Results of Tests on Kaolin

- e - — - ————— — - —— — 4004 D —— - e —

The index properties of Kaolin are as follows:

Specific gravity (Gs) - 2.57

Liquid limit (LL) = 63 percent
Plastic limit (PL) = .45.0 percent
Plasticity Index (PI) = 18.0 percent
Clay Fraction (CP) = 53.0 percent
Optimum moisture content = 26.0 percent
Natural moisture content. = 2,1 percent

Dry density at 0.M.C. 1.36 gm/cc

il

Observations for Kaolin are given in Table 3 to
tables 30 and the graphs of deviator stress versus percentage -
strain in Figs. 4.1 to 4.10. The polér diagram for undrained
strength is shown in Fig.5.1. |

4,2.2 Results of Tests On Bentonite

S S S e - o - A~ - T W =" W W -~ — L - ———

In case of Bentonite the index properties
are as follows:

Specific gravity (Gs) = 2.74



Liquid limit
Plastic limit
Plasticity Index
Clay fraction

0.M,C.

(LL)
(PL)
(PI)
(CF)

Natursel moisture content

Dry density at 0.M.C.

# n 1

l

]

i

400, 3
65.2
335.1
97.0
39,5
11.56
1;224

percent
percent
percent
percent
percent

percent

gm/cc

Obgervations are given in Tables 31 to 63,

The stress strain curves in Figs. 4.1l to 4.23 and the

polar disggram in Fig.5.2.

as follows:

- — o St w— U B . — D DER W RS S0 S I S G . R @ 00 GMY Sy S WS WNS W e G
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The index properties of Dhanauri clgy are

Specific gravity
Liquid limit
Plastic limit
Plasticity Index
Clay fraction

O.M. C-

(Gs)
(LL)
(PL)
(PI)

~(cr)

Natural moisture content

Dry density at 0.M.C

2,75
62.9
32.5
30.4
51.0
23.5
2.45
1.58

percent

percent
percent
percent
percent
percent

gun/ce

48
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Observed data of tests for Dhanauri clay are
given in Tables 64 to 91. The deviator st;ess versus
percentage strain curves are given in Figs. 4.24 to 4.35

and the polar diagram in PFig.5.3.

4.2.4 Results of Tests on Black Cotton Soil

Gy o -~ T Y S G ——— - " T G} W2 g Tt i o W WP Gy WD T D St

In case of Black Cotton Soil the index

properties are as follows:

Specific gravity  (Gs) - 2.818

Liquid 1imit (LL) = 51.0 percent

Plastic limit (PL) = 20,40 percent

Plasfioity Index (PI) - BO.éO percent
- Olay fraction (CP) = 44.0 percent

0.1. C. i = 19.5 percent

Natural moisture content = 7.35 percent

Dry density 1.614 gm/cc

1t

The observations are given in Tables 92 to 115,
the stress strain curves in Figs 4.36 to 4.45 and the polar

diagram in Fig 5.4.

-10-



" TABLE NO.(3)
KAOLIN

Vertical Sample

Chamber Pressure 2kg/cm2

59

- — ———— - — A — o — ————— S —— — Y — — — " - ———— - - — o ——— - — W >y W —— a—

Strain
dial
Reading

Proving Strain Areg
Ring in A

Corrected
P/A

. — o — —— o o~ — " — — - — - - —— " ——— - — - s T wn W AN - — - . - S G A —— . ———— " "~ —— —

100
120
150
180
240
300
360
420
430
440

Reading  Pctg.

0 0 11.40
25 0.33 11.44
37 0.67 11.49
52 1.00 11.53
144 1.33 11.55
229 1.67 11.59
301 2.00 11.63
370 2.33 11.67
429 2.617 11.71
482 3.00 11.75
541 3.33 11.79
644 4.00 11.88
779 5.00 12,00
896 6.00 12.13
1067 8.00 12.39
1193 10.0 12.67
1302 12.00 12.95
1559 14.00 13.26

(0822

_______________ 2
T GNTRAL Lieead UNVERSITY OF ROURKEE

ROORKEB

0

1.5

2.0
2.5 7
8.0
12.5
l6.5\

. 20.75

23.50
26.20
28.50
35.0

41.75

48.5
58.0
64.5
70.2
84.0
84.00
82,6

5.42

6.31

1.72

2.16

2.86

3.88

5.21
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TABLE NO.(4)
KAOLIN

Vertical Sample

Chamber Pressure 1 kg/cm2

Strain Proving Strain Areg Load Stress Corrected
dial Ring ~in A P P/A P/A
Reading Reading Pctg.

- - . — T —— - W ——— > T — o - " —— . " " Vo W ity i " —— " ] "] G~ > o ——— — T —— T . —— — — " —— - —

0 0 0 11.40 0 0 0

10 32 0.33 1.44 20 0.17 0.16
20 46 0.67 11.49 2.5 0.21 0.20
30 53 1.00 11.53 3.0 0.26 0.24
40 65 1.33 11.55 3.5 0.30 0.27
50 118 1.67 11.59 6e5 0.56 0.53
60 217 2.00 11.63 12.0 1.03 0.99
70 293 2.33 11.67 16.0 1.37 1.32
80 3.58 2.67 11.71 19.5 1.66 1.61
90 419 3.00 11.75 23.0 1.95 1.89
100 477 3.33 11.79 26.0 2.20 2.14
120 578 4.00 11.88 31.5 2.65 2.57
130 628 4.33 11.92 34.25 2.87 2.79
150 721 5.00 12.00 39.2 5.26 3.17
180 848 6.00 12.13 46.0 3.79 3.68
240 1048 8.00 12.39 57.0 4.60 4.46
300 1196 10.0 12.67 64.75 5.11 4.93
360 1275 12.00 12.95 69.0 5.33 5.12
380 1277 12.67 13.05 69.0 5.28 5.06

— - —— ————— 0 e YD o . — - —— —— . A — -l W o — " —— - T — - A D T UM s 1 G D O SO D WD e WS Al it D S — -
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TABLE NO.(5) '
KAOLIN

The Vertical Sample

Chamber Pressure 0.5 kg/cm2

- — ———— — o ——— — — . — - o —— —— . . —— - —— "~ V— — T — b Mt S Tl " - ——— — - — —_— P —— — - >

Strain Proving Strain Areas Ei;ovf Load Stress Corrected
dial Ring in A Ring P P/A P/A
Reading Reading Pctg. Correc~
_______________________________ tiom o
0 85 0 11.40 0 0 0 0

10 98 0.33 11.45 13 0,75 0.07 0.06

20 108 0.67 11.49 23 1.5 0.13 0.12

30 115 1.00 11.51 30 1.90 0.17 0.15
40 120 1.33 11.53 35 2.20 0.19 0.16

50 125 1.67 11.60 40 2.5 0.22 0.19 |
60 128 2.00  11.65 43 2.55 0.23 0.19

70 140 2.33 11.71 55 3.2 0.30 0.25

80 143 2.67 11.75 58 3.5  0.3% 0.28

90 155 3,00 11.79 70 4.0 0.37 0.31

100 190 3.33 11.83 105 6.0 0.51 0.45

110 272 3.67 11.89 187 10.5 0.88 0.81
120 345 4.00 11.92 260 14.4 1.21 1.13

150 - 480 5.00 12.05 395 21.6 1.79 1.70

180 585 6.00 12.15 500  27.25 2.24  2.13

240 768 '8.00  12.50 683  37.2 2.98 2.84
300 915 10.0 12.77 830 45.0 3.52 3.34

360 1045 12.00 13.05 960 52,2 4.00 3.79

380 1079 12.67 13.15 994 54,0 4,11 3.89

g ——— o —— " 8 ‘. o i V- e A M S 7 - T D W Rl S P A N o D I AT S W T S OO SO 8 S WD T -
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TABLE NO.(G)

KAOLIN

Vertical Sample

Chamber Pressure Zkg/cm2

Strain Proving Strain Area Load Stress Corrected
dial Ring in A P P/A P/A
Reading Reading  Pctg.

. - — o " " > - S ——— " o~ T~ " (o i . Ao A - — — o T — " s i S " - dirm " e o U N W —— o T — — " .

0 0 0 11.40 0 0 0
30 5.0 0.33 11.44 1.0 08 .07
20 8.0 0.67 11.49 1.5 .13 12
30 28.0 1.00 11.53 5.5 47 .45
40 49.0 1.33 11.55 9.0 .77 .74
50 62.0 1.67 11.59 11.5 .99 .96
60 77.0 2.00 11.63 14.5 1.24 1.20
70 88.0 2,33 11.67  16.2 1,38 1.33%
80 100.0 2,67 11.71  18.5  1.57 1.52
90 110.0 3,00 11.75 20.1 1.71 1.65
100 120.0 3.33 11.79 22.0 1.86 1.80
120 140.0 4,00 11.88 25.5 2.14 2.06
150 166.0 5.00 12.00  30.0 2.50 2.41
160  192.5  6.00  12.13  35.0  2.88 2.77
240 242.5 8.00 12.39 44.0 3.55  3.41
300 286.0 10.0 12.67 51.8 4.08 3.90
360 324.0  12.0 12.95 58.5 4.52 4,31
420 359.0  14.0 13.26 65.0 4.90 4.66

440 367.0 14.67 13.37 66.5 4.98 4.73
480 374.0 16.00 13.57 67.5 - 4.98 4.72

" — ——— — — — — S > r— M ———— " " _— . S W T A T =D W D S WS mhb ol O M D M U S D o S o A A M RO N -
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TABLE NO.(7)
KAOLIN

Vertical Semple

Chamber Pressuge 1 kg/cm2

Strain Proving Strain Area Load Stress Corrected
dial Ring in A P P/A P/A
Reading Reading Pctg.

" —-——a s —————— . > " D T — — A ) (" - A T i — M Gy " = S G G GED G S G A S — L - — o v tv ——

0 0 0 11.40 0 0 0

10 60 .33 11.44 1.2 0.10 /.09

20 9.5 .67 11.49 2.0 .17 .16

30 31.0 1.0 11.53 6.0 .52 .52

40 48.0 1.33 11.55 9.0 T .74

50 62.0 1.67 11.59  11.5 .99 .96

60 74.0 2.00 11.63  14.0  1.20 1.16
70 86.0 2.33 11.67  16.0  1.37 1.32
80 97.5 2.67 11.71  18.0 1.53 1.48
90 108.0 3.00 11.75  20.0 1.70 1.64
100 118.5 3.33 11.79  21.5 1.82  1.76
110 128.5 3.67 11.83  23.5 1.98 1.91
120 '139.0 4.00 11.88 25.5 2.14 2.06
130  147.0 4.33 11.92  26.8 2.24 2.16
150  164.0 5.00 12.09  30.0 2.50 2.41
180  190.0 6.00 12.13 34,5 2.84 2.73
240  237.0 8.00  12.39  43.0 3.47 3.33
300  274.0 100 12,67  49.5 3.90 3.72
360 292 12.0 12.95  53.0 4.10 3.89

380 285 12.67 13.05 51l.5 3.94 3.72

- - - A et - S - " T . T A —D - - . > e G o oy M (A G MR MO W o Sk D WS T S G U ok Gt D S S o o R Ao o i i S
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TABLE NO.(8)
KAOLIN

Vertical Sample

Chamber Pressure 0.5 kg/cm2

Strain Proving Strain Ares Load Stress Corrected
dial Ring in A P P/A P/A
Reading Reading Pctg.

WO e s - - S " o At ot o foow ooy <] S > - — - o N s o A " PO v o o ———a ot S o T v M Tm_ AR S e S e S T Sy A —

0 0 0 11.40 0 0 0
10 6.5 0.33 11.44 1.2 0.10 0.09
20 22.0 0.67  11.49 4.0 0.34 0.3%
30 38,0 1.00  11.53 7.1 0.61 0.59
40 52.0 1.33  11.55 9.5 0.82 0.79
50 65.0 1.67  11.59  12.0 1.03 1.00
60 76.5 2.00 11.63 14.0 1.20 1.16
70 87.0 2.33 11.67 16.0 1.37 1.3%2
80 98,0 2;67 11.71 18.0 1.53 1.49
90 108.0 3.00 11.75 20.0 1.70 1.64
100 . 118.0 3,33  11.79  21.5 1.82 1.76
110 129.0  3.67  11.83  23.5 1.98  1.91
120 138.0  4.00  11.88  25.0 2.10 2.02

130 148.0  4.33  11.92  27.0 2,26 2.16
150 163.0 5,00 12,00  30.0 2,50 2,41
160 175.0  5.33 12,04  31.5  2.61  2.51
240 236.0  8.00 12,39  42.8 3.45 3.31
1300 270.0 10,0  12.67  49.0 3,86 3.68
360 292.0 12,0  12.95  53.0 4,10 3.89°

420 286.0 14,0 13.26 52.0 3.92 - 3.68

. . S — A - S > i —— e " . V= A Ao SHD N T PN A T T s b MR W W o A Tt o D M S D o . S i S - . S M D —— e .
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T4BLE NO.(9)
KAOLIN

221 /2° Sample
Chamber Pressure 2 kg/cm2

——— o —— —— —— - — — " " - ——" —— —— e} A — - . b " - — - — - " —— " —— . - ————— - - -

Strain Proving Strain Area Load Stress Corrected
dial Ring in A P P/A P/A
Reading Reading Pctg.

- - —— —— —— —— - - — - — " — o\ AN T Y — A . . S " - a4 . T G - A . A - — — > " A" S Vo Mms M e W S

0 0 0 11.40 0 0 0

10 14 0.33  11.44  2.80 0.24 0.23
20 17 0.67  11.49 3.5 0.30 0.29
30 37 1.00  11.53 7.0 0.60 0.58
40 56 1.33  11.55  10.5 0.90 0.87
50 74 1.67  11.59  14.0 1.20 1.17
60 88 2,00  11.63  16.5 1.41 1.37
70 105 2.33  11.67  19.5 1.67 1.62
80 118 2,67 11.71 21.5 1.83 1.78
90 132 3,00  11.75  24.0 2.04 1.98
100 143 3.33  11.79  26.0 2.20 2.14
110 155 3,67  11.8%3  28.0 2.36 2.29
120 167 4,00 11.88  30.5 2.56 2.48
130 177 4.33  11.92 32,0 2.68 2.60
150 200 5.00  12.00  36.0 3.00 2.91
180 241 6.00  12.13  43.5 3.58 3,47
240 278 8.00  12.39  50.0 4,03 3,89
300 319 10.0  12.67  58.0 4.57 4.39
340 334 11.33  12.86  60.5 4.70 4.50

S o . —— —— S -~ o B — . A ot W] o s SAE vy e A S S W S oh i i Y . — — A - - o — 2o
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TABLE NO.(10)

KAOLIN

1/2°

22 Sample

Chamber Pressuree 1 kg/cm2

- - —— - - - —— —— — e s St e - S . b W D G G - S —— > > W" TS e o MM G AR e W . — . - O — - —— — -

Strain Prdving Strain Area Load Stress Corrected
dial Ring in A P P/A P/A
Reading Reading  Pctg.

- ——— T — S — o — . - o SR VS W > M S S g b VD A . T - A ) S S S P — - S - ——— N Yo o - S v S — — e G

0 0 0 11.40 0 0 0
10 38 0.33  11.44 1.5 0.65  0.64
20 55 0.67 11.49  10.3  0.89  0.88
30 73 1.00  11.55  14.0 1.2l  1.19
40 87 1.3%  11.55  16.0  1.38  1.35
50 99 1.67  11.59  18.5  1.59  1.56
60  111.0  2.00  11.63  20.5 1.76 1.72
70 122.5  2.33  11.67  22.5  1.92  1.87
80 134.0  2.67  11.71  24.5 2,09 - 2,04
30 144.0  3.00  11.75  26.2 2,22 2.16
100 154.0  3.33  11.79  28.0 2.37 2,31
110 166.0 3467 11.83 30.0 2.53% 2.46
120 176.0  4.00  11.88  32.0  2.73  2.65
150 206.0  5.00 12.00  37.5  3.12  3.03
160 217.0 5.33 12,04 39.5 3,28 3.18
180 236.5  6.00  12.13  43.0  3.54  3.43
240 295.0  8.00  12.39  53.5 4,31 4,17
300 340 10,0 12.67  61.5  4.85  4.67
360 375.0 12,0  12.95  67.5 5,21 5.0
380 379.0  12.67 13.05  68.5 5.25  5.03

- o T D = rem S - M ——_— o . s VS S D M WS S . W " am D S A R M G S S AL GO A D W S T T e A WM A S G M - Sme . A ——
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TABLE NO.(11)

KAOLIN
¢
0pl/2

Sample

Chamber Pressure 0.5 kg/cm

—— — - — - — —— —— " ————, o ——— A — " . T T v " o s T G o —— > U Pu —— — —— ——- o — - — "

Strain Proving Strain Area Load = Strain Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg. :

- ———————_— S P Sor W — S — —— T =ty - SO I o Y A " G S U T — o — o w—— ] > W o

0 0 0 11.40 O 0 0
10 10 0.33  1l.44 2.0 0.17 0.16
20 22 0.67 11.49 4.0 0.34 0.33
30 44 1.00  11.53 8.0 0.68 0.66
40 62 1.33  11.55  11.5 0.99 0.96
50 80 1.67  11.54  15.0 1.29 1.26
60 93 2,00  11.63  17.2 1.47 1.43
70 107 2.33  11.67  20.0 1.71 1.66
80 118 2.67  11.71  21.8 1.86 1.81
90 129 3,00  11.75  23.5 2.00 1.94
100 14,0 3.33  11.79  26.0 2.20 1.94
110 152.0  3.67  11.83  27.5 2.32 2.25
120 165.0  4.00  11.88  30.0 2.52 2.44
130 176.0  4.33  11.92 32,0 2.68 2.60
140 186.0  4.67  11.95  34.0 2.84 2.75
150 198.0  5.00  12.00  36.0 3.00 2.91
180 227.0  6.00  12.13  41.0 3.39 3.28
240 276.0  8.00  12.39  50.2 4.05 3.91
260 283.0  8.67  12.48  51.2 4.10 3.94

A -t - S o 48 - — —— At S o — —— AR S ot D At m o e ) R OO M0V I o s e e (e W M W .t e T S A0 A8 N A S e A S et
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TABLE NO.(12)

KAOLIN

22t /2° Sample

2
Chamber Pressure 2 kg/cm

'Strain Proving Strain Ares Load Stress Corrected
dial Ring . in A P P/A P/A
Reading Reading Petg.

- ———— — - ——— - ——— ——— > — N — T — o — — O G " W D T . . . . O o — - e W ———

0 0 0 11l.4 0 0 0

10 26 0.33  11.45 1.5 0.131  0.121
20 36 0.67 11.49 2.2 0.192 0.182
30 54 1.00  11.51 3.5 0.304  0.284
40 129 1.33 11,53 7.2 0.625 0.595
50 199 1.67  11.60  11.0 0.95 0.92

60 260 2.00 11.62 14.4 1.24 1.20

70 321 2.33  11.65  17.5 1.50 1.45

80 369 2.67  11.71  20.1 1.711  1.66

90 416 3,00  11.75  23.0 1.96 1.90

100 459 3.33  11.75  25.0 2.12 2.06

110 498 3.67  11.83  27.2 2,30 2.23

120 540 4.00 11.89 29.5 2.48 2.40

150 642 5.00 12.00 35.0 2.92 2.8%3

180 729 6.00  12.12  39.5 = 3.26 3.15

240 859 8.00  12.39  46.5 3.76 3.62

300 921 10.00 12.68  50.0 3.95 3,77

320 927 10.67  12.77 50.5 3.96 3.77

360 927 12,00 12.95  50.5 3.91 3.70

. ———— — " — —— —— ——— ) - S — " L — s P ——" TS Sw e G " i WD > iae o W Mam Gdm WSS S ek N M oD i S T oo o o e T —— . -
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TABLE NO.(13)
KA4OLIN

221/20 Sample
Chaniber Pressure 1 Kg/cm2

T e s A s " S ——— —— — - o — - — — - —— s " - ot G O — s Vo G T O i — o — O — " — A S

Strain Provihg Strain Ares Load Stress Corrected
dial Ring in A P P/A P/A
Reading Reading Pctg.

A o o o s . —— N = T —— —— —— " W T T T " TEE . . —. " - e — S i U W . D " — - - . o —— v — — e Mn " —— — - o= s

0 0 0 11.4 0 0 0
10 33 0.33  11.45 2.0 0.175  0.17
20 55 0.67  11.49 3.0 0.261  0.25
30 138 1.00 11,51 8.0 0.695  0.68
40 215 1.33 11,53 12,0 1.04 1.01
50 290 1,67 11,60 16.0 1.39 1.36
60 355 2,00 11.62  19.5 1.68 1.64
70 408 2,33 11.65  22.35  1.92 1.87
80 461 2.67 11,71 25.0 2.14 2.09
90 508 3,00  11.75  28.0 2,38 2.32
100 - 551 3.33  11.79 30.0 2.55 2.49
110 593 3.67 11.83 32,2 2.72 2.65
120 625 4.00  11.89  34.0 2.87 2.80
150 688 5,00 12,00  38.7 3.23 3.14
180 195 6.00 12.12 43,0 3.55 3.44
240 917 8.00  12.39  49.75  4.02 3.88
280 965 9.33  12.55  32.5 = 4,18 4.01
300 940 10.0  12.68  51.0 4,025  3.85
320 943 10.67 12.77  51.0 4,00 3,81
340 950 11.33 12.85  51.5 4,01 3.81

G . . mS ool o . e S " T ———. " S — —— — o — - - — D o S — — G s am . - —— — . S " - ——
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TABLE NO.(14)
KAOLIN

221 /2° gample

Strain Proving Strain  Area Load Stress Corrected
dial Ring in A P P/A P/A
Reading Reading Pctg. '

- - - D o - —— T . — — N P D M S G B = —— ——— — ——— . T A o Y S — D G - - W VA 0 o i — " ——

0 0 0 11.4 0 0 0

10 135 0.33 11.45 7.0 0.611 0.60
20 235 0.67 11.49 13.0 1.13 1,12
30 330 1.00 11.51 18.0 1.56 1.54
40 402 1.33 11.53 22.0 1.91 1.88
50 454 1.67 11.60 25.0 2.16 2413
60 500 2.00 11.62 27.5 2437 2.33
70 544 2433 11.65 29.8 2.564 2451
80 582 2.67 11.71 31.5 2.69 2.64
90 615 3.00 11.75 3345 2.85 2.80
100 641 3.33 11.79 35.0 2.97 2.91
110 672 3.67 11.83% 3645 3.09 3.02
120 700 4.00 11.89 38.0 5.20 3.12
130 125 4.33 11.92 39.5 3.351 3¢23
140 755 4.67 11.95 41.0 3.43 3354
150 182 5.00 12.00 42.5 3.54 3445
180 841 6.00 12.13 45.1 3.72 3.61
210 897 7.00 12.25 48.7 3.97 5.84
240 922 8,00 12.39 50.0 4.04 3.90

- - T = v e Sah - . W A D S M A N S - G- . T ) D o U G T e W Y O G G Y ST S S WD Sk S S G G M S S — — — — -



TABLE NO.(15)
KAOLIN

45° Sample

Chamber Pressure 2 kg/cm2

— - — - — - ———— T ———— T — — —— ——— - —— Vo -~ —— —— ——, > > — o - — - — T S v " S o

Strain Proving Strain Area
dial Ring in A
Reading Reading  Pctg.

Corrected
P/A

— - — - —— T — " - — T ——— — —_ s - -~ -’ - — — W " (> W " - A - - - — — —— > D " — - —— o —

0 0 0 11.40
10 121 0.33 11.45
20 203 0.67 11.49
30 271 1.00 11,51
40 326 1.33% 11.53
50 376 1.67 11.60
60 416 2.00 11.65
70 459 2,33 11.71
80 491 2.67 11.75
90 524 3,00 11.79
100 563 3.3% 11.83
110 591 3.67 11.89
120 622 4.00 11.92
130 651 4.33 11.95
140 679 4.67 12.00
150 706 5.00 12.05
180 791 6.00 12.15
220 855 7.33 12,39
240 843 8.00 12,50

43.0

2.82

0
0.58
0.97
1.27
1.15
1.74
1.94
2,08
2.23
2.36
2.50
2.62
2.74
2.89

3.62

- -y o s o > o - — A i - - T — T > " o A T oy S W et W o O Gl S i b UL SO WD Y s i i O D S S



Chamber Pressure

TABLE 10.(16)
KAOLIN

Sanple

63

- — - ——— — —— - - . ————— T — " — —— .V —_  —— - — . — - " _—— — T_—— ——————— ———— ——

Proving
Ring
Regding

Corrected
P/A

i —— o 44000 A S - S - - " Tt " - A (U T — - " — - — - — A1t " — > ———— " — —— . — — v — — — " ————

100
110
120
150
180
240
300
340
360
400

in A
Petg.
0 11.40
0433 11.45
0.67 11.49
1.00 11.51
1.33 11.5%
1.67 11.60
2.00 11.65
2.33 11.71
2.67 11.75
3,00 11.79
333 11.83
3.67 11.89
4.00 11.92
5.00 12,05
600 lé.l5
8.00 12.50
10.0 12.77

0.85

1.27

2.60

2.61

0

0.08
0.10
0.13
0.17
0.45
0.65

0.80

0.93
1.07
1.21
1.29
1.39
1.67
1.87
2.21
2.42
2.39
2.40
2.31

- i e et S ot et G S VA S S S Sy ek . e S oo o St el A Sl o A S A0 o P S . Ty o ) U e M s WU FOTY VA M i VD SR e L S = Sl M S D S o o



64

TABLE N§O.(17)

KAOLIN

45° Sample
Chamber Pressure 2 kg/cm2
Strain  Proving Strain  Area Load Stress Corrected
dial Ring in A P P/A P/A
Reading Reading Pectg.
0 0 0 11.40 0 o 0
10 10 0.33 11.44 2.0 0.17 0.16
20 16 0.67 11.49 3.0 0.26 0.25
30 20 1.00 11.53 4.0 0.34 0.32
40 40 1.33 11.55 7.5 0.64 0.61
50 60 1.67 11.59 9.5 0.81 0.78
60 78 2.00 11.63 11.5 0.98 0.94
70 93 2.33 11.67  17.2  1.47 1.42
80 106 2.67  11.70  19.5 1.66  1.61
90 118 3.00 11.75  21.5  1.82 1.76
100 130 3.33 11.79  24.0 2,03 1.97
110 140 3,67 11.83  25.5  2.15 2.08
120 151 4.00 11.88  27.5  2.31 2.23
130 162 4.33 11.92 29,5  2.47 2.39
140 174 4.67 11.95  31.5  2.63 2.54
150 186.5  5.00 12.00  34.0  2.83 2.74
160 197.0  5.33 12.04  36.0  2.99 2.89
180 218.0  6.00 12.13 © 39.5  3.25 3.14
260 283.5  8.67 12.48  51.0  4.04 3.88
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TABLE NO.(18)
KAOLIN

45°  sample

Gell Pressure 1 kg/cm®

- - — o — > - S A — - S . o " . — - — - ] it T — — > I T s e W Sy - e S o - are S " — - - — 1 W

Strain Proving Strain  Area Load Stress Corrected
dial Ring in A P P/A - P/A
Reading Reading  Pctg.

0 0 0 11.40 0 0 0

10 10,0  0.33 11.44 2.0 0.17 0.16
20 13.0 0.67 11.49 - 2.5 0.21 0.20
30 19.0 1.00 11.5%3 4.0 0.34  0.32
40 39.0 1.33 11.55 7.5 . 0.64 0.61
50 55.0 1.67 11.59  10.2  0.90 0.87
60 68.0 2.00 11.63 13,0 1.1l 1.07
70 79.0 2.33 11.67  15.0  1.28 1.23
80 90.0 2.67 11.71 17.0  1.45 1.40
90 99.0 3.00 11.75  18.0  1.53 1.47
100 108.0  3.33 11.79  20.0 1.69 1.63
110 117.0  3.67 11.83  21.5  1.81 1.74
120 125.0  4.00 11.88  23.0  1.93 1.85
130 133.0  4.3% - 11.92 24,2 2,03 1.95
140 141.0  4.67 11.95  25.7  2.15 2.06
150 149,0  5.00 12.00 . 27.0  2.25 2.16
180 175.0  6.00 12.13 32,0  2.63 2.52
240 225.0 8,00 12.39 41,0  3.30 3,17
280 255.0 9.33 12.57 46,0 3.65 3.48
320 109 10.67 12.76 20.0 1.56 1.37
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TABLE NO.(19) 66

KAOLIN

o

45 Sample

Chanber Pressure 0.5 kg/sz

—— - ————— - -~ ———— - —— — > - - — = —— — - — Y e o " — "y i ok S PN P T T — — A A ) S~ o s v

Strain  Proving Strain  Area Load Stress Corrected
dial Ring in A P P/A P/a
Reading Reading Pectg.

———— ————_ - - - —— vt —— U — - VoS s T =" A . o ‘o D s M P U Y A T U - - — — — — - —— v O o " -

0 0 0 11.40 0 0 0
10 30 0.33  11.44 9.5  0.82  0.81
20 49.0  0.67  1l.44 9.5  0.82 0.8l
30 65.0  1.00  11.53 12.2  1.05  1.03
40 78.0  1.33  11.55  14.5  1.25 1,22
50 91.5  1.67  11.59  17.0  1.46  1.43
60 104.0  2.00  11.63  19.0  1.63  1.59
70 115.0  2.33  11.67  21.0 1.79  1.74
80 125.0  2.67  11.71  23.0  1.96  1.91
90 135.5  3.00  11.75  24.5  2.08 2,02
100 147.0  3.33  11.79  27.0  2.29  2.23
110 158.0  3.67  11.83  29.0  2:45  2.38
120 168.5  4.00  11.88  30.5 2.5  2.48
130 180.0  4.33  11.92  33.0  2.76  2.68
140 190.5  4.67  11.95  34.5  2.88 2,79
150 201.0  5.00  12.00  36.5  3.04  2.95
160 211.0  5.33  12.04  38.0  3.15  3.05
180 230 6.00 12,13  42.0  3.46  3.35
200 246.0  6.67  12.22  45.0  3.68  3.56

240 101 8.00 12.39 ©19.0  1.53 1.39
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TABLE NO.(20) 67

KAOLIN

67+ /2° Sample

Chamber Pressure 2 kg/cm2

————— . — - Y - o —— " o— —— — o " . " P i W ik B M - G " S ——— o ——— o S ™ o — i — " —— o o o -t S

Strain Proving Strain Ares Load Stress Corrected
Dial Ring in A P  P/A P/A
Reading Reading Pctg.

" —— —— ——— v - o S - oo U Al i v o P —— — " - S A A - A — e - P M Ste Y T S T v . Pt N I T L A e " S

0 0 0 11.40 0 0 0
10 11,0 0.33  1l.44 2.0  0.17  0.16
_ 20 19.0  0.67  11.49 3.5  0.30  0.29
30 50,0  1.00 1I.55 9.5 0.82 0.80
40 70,0 1.33  11.55  13.0 1.12  1.09
50 88.0  1.67  11.59  16.5 1.42 = 1.39
60 . 98.0 2,00 11.63  18.0  1.54 1.50
70 118.0  2.33°  11.67  21.5 1.84  1.79
80 130.0  2.67  11.71  24.0 2,04  1.99
90 143.,0  3.00  11.75  26.0 2,21 2,15
100 155.0  3.33 11.79  27.0  2.29 2,23
110 168.0  3.67  11.8%  30.5  2.57 2,50
120 178.0  4.00  11.88  32.5  2.73 2.65
150 213.0  5.00 12,00  38.5  3.20 3.11
180 242,0  6.00  12.13  44.0  3.62 3,51
240 299.0  8.00  12.39  54.0  4.35 4.21
300 351.0  10.0 12.67  63.5 5.0l 4.83
360 391.0  12.00  12.95  70.5  5.44  5.23
400 408.0  13.33  13.15  73.5  5.58 5.36
420 407.0  14.00  13.26  73.5  5.55 5.31
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68
TABLE NO.(21)
KAQOLIN

67+ /2° Sample

Chamber Pressure 1 kg/cm2

- - —— - . ——— — > — - D D GHD T S e AR ot Vo Gy S 4TS M oo S Ay o S G o TS i o D St S s S S o o o o — - -

Strain Proving Strain Area Load Stress Corrected
dial Ring in A P P/A P/A
Reading Reading  Pctg.

—— o~ ——— —— —— -~ — o - — —— o S - S~ T — . " " T S " iy Vo, TV O Sy ot S o At P o o S S A S D PN e S . . e -

0 0 0 11.40 0 0 0
10 10 0.33 11.44 2.0 0.17 0.16
20 37 0.67 11.49 7.0 0.60 0.59
30 55 1.00 11.53  10.2  0.91 0.89
40 69 1.33 11.55  13.0  1.12 1.09
50 84 1.67 11.59  15.5  1.33 1.30
60 101 2,00 11.65  18.5 1.59  1.55
70 116 2.33 11.67  21.2 1.8l 1.76
80 128 2.67  11.71  23.5 2,00  1.95
90 140 3,00  11.75  25.5  2.17 2.1l
100 152 3.33 11.79  27.5  2.33 2,27
110 165 3.67 11.83  30.0  2.53 2.46
120 175 4.00 11.88  32.0  2.73 2,65
130 185 4.33 11.92  33.5  2.81 2,73
140 195.0  4.67  11.95  35.5  2.97 2.88
150 203.0  5.00 12,00  37.0  3.08 2.99
180 227.0  6.00 12,13 41.0  3.38 3,27
240 267.0  8.00 12.39  48.2  3.89 3.75
300 292.0  10.00  12.67  53.0  4.18 4.00

340 284.0 11.33 12,86 51.5 4.00 3.80
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PABLE NO.(22)

KAOLIN

671/2o Sample

Chamber Pressure 0.5 kg/cm2

D s S — > A Y G o e A S - — T —— — > An® 1o N W " —— — " il " o} i ik e O Tt o S o Mo o i 1t i S N S . s S o T S

Strain Proving Strain  Area Load Strain Corrected
dial Ring in A P P/A P/A
Reading Reading Pctg.

O s ot — o " —— - — S - ] o —— {—_ o " > > T T - A i o (i s B S - i —— - ——— > " o e

0 0.0 0 11.40 6 0 0

10 22,0 0.33 11.44 40 0.34 0.33
20 42,0 0.67 11.49 8.0 0.69 0.68
30 59.0 1.00 11.53  11.0  0.95 0.93
40 75.0  1.33  11.55 14,0  1.21  1.18
50 89.0 1.67 11.59  16.5  1.42 1.39
60 102.0 2,00 11.63  19.0 . 1.63 1.59
70 117.0 2,33 11.67  21.5  1.84 1.79
80 128.0  2.67 11.71  23.5  2.00 1.95
90 141.0  3.00 11.75 26,0  2.21 2.15
100 152.0  3.33 11.79  27.5  2.33 2.27
110 165.0  3.67 11.83  30.0  2.53 2,46
120 175.0  4.00 11.88  32.0  2.69 2.61
130 186.0  4.33 11.92  34.0  2.85 2.77
140 195.0 4,67 11.95 35.5 2.97 2.88
150 204.0  5.00 12.00  37.0  3.08 2.99
180 230.0  6.00 12,13 4l.5  3.42 3,31
240 270.0  8.00 12.39  49.0  3.95 3.79
300 283.0  10.0 12,67  41.0  3.23 3.04

340 277.0 11.33 12.86 40.0 5.11 2,90
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TABLE NO.(23) .

KAOLIN

61/2o Sample

Chamber Pressure 2 kg/cm2

Strain Proving Strain Area Load Strain Corrected
dial Ring in A P P/A P/A
Reading Reading Pctg.

— - — - ——— - — - " - — — - ———— - - b — — " A " Tt —— S - T~ — — S S " B —— e —— - — —— — ——

0 0 0 11.40 0 0 o
10 18 0.33 11.45 1.2 0.11 0.10
20 28 0.67 11.49 1.7 0.16 0.15
30 58 1.00 11.51 3.5 0.32 0.30
40 121 1.33 11.53 6.7 0.58 0.55
50 176 1,67 11.60  10.0  0.86 0.83
60 213 2.00 11.65 11.8 1.01 0.97
70 260 2.33 11.71  14.25 1.22 1.17
80 298 2.67 11,75  16.4  1.40 135
90 336 3,00 11.79  18.5  1.57 1.51
100 371 3.33  11.83  20.2  1.69 1.63
110 403 3.67 11.89  22.0  1.85  1.78
120 438 4,00  11.92 24,0 2.2l 2.13
150 548 5,00 12,05  30.0  2.49 2,40
180 650 6.00 12.15  35.30  2.90 2.79
240 800 8.00 12,50  43.40  3.47 3.33
300 915 10.0 12.77  49.7  3.89 3.71
360 988 12.0 - 13,05 537 4,12 3.91
400 1021 13.37  13.25  55.25 4.17  3.95

420 998 14.00 13,37 54.73 4,06 3,82
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TABLE NO.(24) ' 71
KAOLIN

671/20 Sample

Chember Pressure 1 kg/cm2

Strain Proving Strain Area Load Stress Corrected
dial Ring in A P P/4 P/A
Reading Reading Pctg.

- — —— o — — o 4 — " — G — . — . W N A oD W v . A SV v S Y A U O e Wl AP Ay S Ao A s M Ml S o o SAAD g S A D Bk W " W oo o oo

0 0 0.0 11.40 0 0 0
10 20 0.32  11.44  1.25 0.1 - 0,10
20 26 0.67  11.49  1.65 1.4 0.13
30 34 1.00  11.53 2.0  0.17  0.15
40 40 1.33  11.55 2.5  0.22  0.19
50 50 1.67  11.59 3.0  0.26 0.23
70 77 2.33 11.67 4.0 0.33 0.29
80 173 2.67  1L.71 9.5  0.81 0.76
90 243 3,00  11.75  13.5  1.15  1.10
100 306 3.33  11.79  17.0  1.44  1.38
110 365 3.67  11.83  20.0  1.68  1.61
120 420 4,00  11.88  23.0  1.93  1.85
130 465 4.33  11.92  25.5  2.14  2.06
140 515 4,67 11.95  28.2  2.35 2,26
150 555 5,00 12,00  30.2  2.51  2.42
180 680 6.00 12,13  37.0  3.04  2.93
240 877 8.00 12,39  47.5  3.80 3.66
300 1015 10,00  12.67  55.0  4.31  4.13
340 1060  11.33  12.86  57.5  4.44  4.24

380 1032 12.67  13.05 56,0  4.26 4.04
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Chamber Pressure -

TABLE NO.(25)
KAOLIN

HOrizontal

- —— v —— . — - T —— - oD D - S = —be T o b crirt P N NS G M S T O S S ) o Y S S S vy 40 M A S M o — o - y—

Strain
dial
Reading

Proving
Ring
Reading

Corrected
P/A

- e S o " . T ———— " "~ o T " — - D W ———— - — W — — S GO i " V- Y - - > T — s~ — - S -

100
110
120
150
180
240.
300
360
380
420

180
248
308
364
417
466
511
549
588
688
759
884

979

1055
1078
870

in A

Pctg.

0 11,40
0.33 11.45
0.67 11.49
1.00  11.51
1.33 11.53
1.67 11.60
2.00 11.62

2.67  11.71
3,00  11.75
3,33 11.79
3.67  11.83
4.00 11.89
5.00  12.00
6.00  12.12
8.00  12.39
10.0 12.68
12.0  12.95

1.75
5.0
10.0
13.5
17.0
20.0
23.0
25.5
27.8
30,0
32,0
37.50
41.25

48.0

53.0
57.5
58.5
47.2

2.69

4.18

4,49

2.61

4.00

4.27
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v 73
TABLE NO.(26)

KAOLIN

Horigzontal
Chamber Pressure 1 kg/cm2

- — - - - — A A ————— T — o > {0 S S " Vo W o T e U S o o bt e i s S  art S o G P S e v o o

Strain Proving Strain Area Load Stress Corrected
dial Ring in A P P/A P/A
Reading Reading  Pctg.

- — - — - — ——— o — —— (" 0 " " " T S I W T S S T A S . S PO e 1 et P i S e W VO o S T e S T o st et S RO S S S

0 0 0 11.4 0 0 0
10 14 0.33 11.45  1.00  0.09 0.08
20 22 0.67 11.45  1.50  0.13 0.12
30 33 1.00 11.51 2,00  0.17 0.15
40 99 1.33 11.53  5.00  0.33 0.30
50 178 1.67 11.60  10.00 0.86 0.83%
60 258 2.00 11.62  14.3  1.23 1.19
70 322 2.33 11.65  17.6  1.51 1.48
80 378 2.67 11,71 20.7  1.77 1.72
90 425 3.00 11.75  23.2  1.97 1.92
100 473 3.33 11.79  26.0  2.21 2.15
110 520 3,67 11.83  28.4  2.40 2.33
120 558 4.00 11.89  30.5 2.57  2.49
130 600 4.33 11.92 32.7  2.74 2.66
150 676 5.00 12,00  37.0  3.08 2.99
180 773 6.00 12.12  42.0  3.46 3.35
240 918 8.00 12.39  50.0  4.03 3.89
300 1026 10.00 12.68 55.75  4.40 4,22
340 1071 11.33 12,85  58.1  4.52 4,32
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TABLE NO.(27) 74

KAOLIN

Horizontal Sample

Chamber Pressure 0.5 kg/cm2

o —— - 0 IAD S s D PO o tp B B D D e et G S T Sy A S T G- - S f— o —— ——— — T - — Pt ——— S vt S o~

Strain Proving Strain  Area Load Stress Corrected
dial Ring in A P P/A P/A
Reading Read$ng Petg. : ‘

— e oo Y S S — . - —— ot S D EAR WS S = ey . D W e e D A SN S W - AR o At M S M VA - T - - - - A N T T S . ———

0 0 0 11.40 0 0 0
10 23 0.33% 11.45 1.5 0.10 0.09
20 47 0.67 11.49 2.8 0.24 0.23
30 132 1.00 11.510 7.3 0.63 0.61
40 207 1.33 11.53  11.5  1.00 0.97
50 264 1.67 11.60  14.0  1.21 1.18
60 332 2.00 11.62  18.0  1.55 1.51
70 - 374 2.33  11.65  20.5  1.76  1.72
80 425 2.67 11,71 2%.3  1.99 1.94
90 475 3,00 11.75 26,0  2.21 2.15
100 530 3.33 11.79  29.0  2.46 2,40
110 579 3,67 11.83  31.5  2.66 2.59
120 622 4.00 11.89  33.75 2.84 2.76
130 660 4.33 11,92  36.00 3.02 2.94
150 731 5.00 12.00  40.00  3.34 3.25
180 822 6.00 12.12  44.5  3.67 3.56
240 962 8.00 12.39 52,1  4.22 4.08
300 1052 10.0 12.68  57.0  4.50 4.32
360 1120 12.00 12,95 60.75  4.68 447
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TABIE NO.(28) 75

KAOLIN

i oo

Horizontal Sample

Chamber Pressure 2 kg/cm2

- . ——S At v e T AR S - — " — — - 0 ih (s W Gt W At ke T S D WS e S i W A D T N WD S T Sl s D T, . T VAN G SO

'Strain Proving Strain  Area Load Stress Corrected
dial Ring in A P P/A P/a
Reading Reading Pctg.

- — — G A A AP S . A S T O S o G P S S SVS EUD T S AP A SO GRS U A ST SR G VO o S e D N . T e . St Y - D U v o —

0 0 0 11.40 0 0 0
10 08 0.33 El.44 1.5 0.1% -

20 08 0.67 11.49 1.5 0.13 -

30 08 1.00 11.53 1.5 0.1% 0.11
40 13.0 1.33 11.55 2.5 0.21 0.18
50 30.0 1.67 11.59 - 5.5 0.47 0.44
60 52,0 2.00 11.63  10.0  0.85 0.81
70 70.0 2.33 11.67  13.0 1.1l 1.06
80 84.0 2.67 11.71  15.5  1.32 1,27
90 98.0 3.00 11.75  18.0  1.53 1.47
190 109.0  3.33 11.79  20.0  1.69 1.63
110 120.0  3.67 11.83  22.0  1.85 1.78
120 130.5  4.00 11.88  24.0  2.02 1.94
150 160.0  5.00 12.00 ~ 29,0  2.41 2,32
180 186.0  6.00 12.13  34.0  2.80 2.69
240 231.5  8.00 12.39  42.0  3.38 3,24
300 282,0 10,00  12.67  5L.0  4.02 3.84
360 312.5 12,00  12.95  56.5  4.37 4.16
420 330.0  14.00  13.26  60.0  4.52 4.28
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TABLE NO.(29) , 76
" KAOLIN

Horizontal Sample

Chamber Pressure 1 kg/cm2

- — — —— - i = T —— —- POV =P > Ao o T s T SV T o v T o o | WA D T D T — Dt i BUD D D TS G GAn G S o S ave Ko o ik o 00l ke ey O e WD

Strain Proving Strain Area Load Stress  Corrected
dial Ring in A P P/A P/A
Reading Reading Pctg. :

- — " S o —— . — S S\ O — o T o > T G- S A i S o — . Sy o e et oo —— -~ - —— - o "

0 0 0 11.40 0 0 0
10 10.0 0.33 11.44 2.0 0.17 0.16
.20 45.0 0.67 11.49 8.5 0.73  0.72
30 62,2 1.00 11.53  11.5  0.99 0.97
40 80.0 1.33 11.55  15.0  1.29  1.26
50 94.0 1.67 11.59  17.5  1.50  1.47
60 109.0 2,00 11.62 20,0 1.7l  1.68
70 122.0 2.33 11.67 22.5 1.92 1.87
80 134.0  2.67 11.71  24.5 = 2.09 2.04
90 147.0  3.00 11.75  27.0. 2.29 2.23
100 158.0  3.33 11.79  28.5  2.41 2.35
110 170.0  3.67 11.83  3L.0  2.62 2.55
120 161.0  4.00 11.88  33.0 2,717 2.69
130 193.0  4.33 11.92  35.0  2.93  2.85
140 202.0  4.67 11.95  36.5  3.05 2.96
150 212.0  5.00 12,00  38.5  3.20 3.11
180 240.0  6.00 12.13  43.5  3.58 3,47
240 290.0 8.00 12. 34 52.5 4,23 2.09
280 312.0  9.33 12.57  56.5  4.49 4,32

320 308.0 10.67 12.76 55.5 4.34 4.15
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TABLE NO.

KAOLIN

]

Horizontal Sample

Chamber Pressure 0.5 kg/cm2

30

77

. — Loy . ot AD > ot s ok ol Y S Tt o . (g S O Pt Al Aokt D W ok Tk O D WA S Tl Y W ) S s D Rt o S e TS oD SN G e Wt T o S At T id W2 o S S

Strain  Proving Strain
digl Ring in
Reagding Reading Pctg.

Area
A

Corrected
P/A

s - o o —— o ——— T . o > — s 2D VO S N — O - —— o i WP o o i WD U U Ve e D Al U St S P Bt A S S Ol S N UMD e e S GO

0 0 0.0
10 06 0.33 '
20 20 0.67
30 36,5 1.00
40 51.0  1.33
50 1 67.0 1.67
60 79.0  2.00
70 92.0 2.%3
80 10%.0 2.67
90 115.0  3.00
100 126.0  3.33
110 136.5  3.67
120 146.0 4,00
130 155.0  4.33
140 164.0  4.67
150 172.0  5.00
160 181.0  5.33
180 197.0  6.00
240 235.5  8.00

300 244.0 10.00



TABLE NO.(31) 78

BENTONITE

Vertical Sample

Chamber Pressure 2 kg/cm2
Strain Proving Strain Area Load Stress Corrected
dial Ring in A . P P/A P/A

Reading Reading Pctg.

" o~ —— " . - P —— - — " —— A" WY MM A ot b — . W e V- - - G VI U WA S Ak VD VoW V. A S OB S A tees WA S S S

0 0 0 11.40 O 0 0
10 7 0.33 11.44 1.5 0.13 0,12
20 10 0.67 11.49 2.0 0.17 0.16
30 - 15 1.00 11.53 3.0 0.26 0.24
40 27 1.33 11.55 5.0 0,43 0.40
50 57 1.67 11.59  10.5  0.90 0.87
60 83 2.00 11.63  15.5  1.33 1.29
70 101 2.33 11.67  18.5  1.58 1.53
80 119 2.67 11.71  22.0  1.87 1.82
90 133 3.00 11.75  24.3  2.06 2.00
100 146 3.33 11.79  26.5  2.24 2.18
120 167 4.00 11.88  30.2 2,54 2.46
150 192.5  5.00 12.00  35.0 - 2.91 2.82
180 214.0  6.00 12.13 39,0 3,21 3.10
240 246.0  8.00 12.39 44,5  3.59 3.45
300 274.0  10.0 12.67  50.0  3.94 3.76
360 294.0 12.0 12.95 53.0 4.09 %.88
420 503.0  14.0 13.26  55.0 4,14 3,90
480 309 16,00  13.57  56.0  4.14 3.88

o —— o —— — — ——— T . o2 D NEE s T " W T S U (o o T ot S o i S D WD . e S A4 Ml B G S S S — o o



TABLE NO.(32) 79

BENTONITE

Vertical Sample

Chamber Pressure 1 kg/cm2
Stragin Proving Strain  Area Load Stress Corrected
dial Ring in A P P/A P/A

Reading Reading ZPctg.

o o o o — -~ vy —— V" P— . S B — o D o — o Y~ o "V N i T oy o} S o i i o o D

0 0 0 11.40 0 0 0
10 12 0.33 11.44 2.5 0.21 0.20
20 32 0.67 11.49 6.0 0.52 0.51
30 93 1.00 11.53  17.2  1.49 1.47
40 104 1.33 11.55  19.0  1.64 1.61
50 116 1.67 11.59  21.5  1.85 1.82
60 134 2,00 11.63  25.0  2.10 2.06
70 150 2,33 11.67  27.2  2.33 2.28
80 164 2.67 11.70  30.0  2.56 2.51
50 177 3.00  11.75  32.0  2.72 2.66
1Y0 189 3433 | 11.79 34.2 2Q9o 2.84
110 198 3,07 11.83  36.0  3.04 2,97
120 208 4,00 11.88  37.8  3.18 3,10
130 215 4,33 11.92  39.0  3.27 3.19
150 228 5.00 12,00 41.5  3.45 3.36
180 245 6.00 12,13 44.5  3.66 3.55
240 272.0  8.00 12.39  49.0  3.95 3.81
300 292.0  10.0  12.67  53.0  4.13 4.00
320 296.5  10.67  12.76  53.6  4.21 4,02
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TABLE HO.(33) &9

BENTONITE

Vertical Sample

Chamber Yressure 0.5 kg/0m2

— ———— - - O —— e —— ————y - o+~ Mo O R S - S s S Senn it e i (i HA (TS G e Y o B e St T (. - —— - T — — " —— —— - —

Strain Proving Strain  Ares Load Stress Corrected
dial Ring ~ in A P P/4 P/A
Reading Reading Pctg.

- —— ———— " — — . " > - — A N S — ) ——— —— T — - —— 4O > o G . o s M Vo — S ——_— — " — T - —

0 0 0 11.40 0 0 0
10 10 0.33 11.44 2.0 0.17 0.16
20 30 0.67 11.49 5.5 0.47 0.46
30 58 1.00 11.53  11.0  0.95 0.93
40 86 1.33 11.55  16.0  1.38 1.35
50 107 1.67 11.59  20.0  1.72 1.69
60 126 2.00 11.63  23.0  1.97 1.93
70 141.5  2.33 11.67  25.5 2,18 2.13
80 155.0  2.67 11.71  28.0  2.39 2.34
90 168.5  3.00 11.75  30.5  2.59 2,53
100 181.5  3.33 11.79  33.0 . 2.79 2.73
110 190.0  3.07 11.83  34.5  2.91 2.84
120 199.0  4.00 11.88  36.0  3.03 2.95
130 209.0  4.33 11.92 38,0 3,18 3.10
150 217.0  5.00 12.00  39.2  3.26 3,17
180 231.0  6.00 12.13 42,0  3.46 3.35
240 250.5  8.00 12.39  45.0 . 3.63 3.49
300 266.0  10.00  12.67  48.0  3.78 3.60
340 270.0  11.33  12.81  49.0  3.81 3.61
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TABLE NO.(34)
BENTONITE

Vertical Sample

Chamber Pregsure 2 kg/cm2

81

N o S . G TV o> ™ e s o o T —— —— - - — ———— - ————_— — T 11 ] o T S e o T o S o D S S i s ot

Strain Proving Strein  Area
dial Ring in
Reading Reading Pctg.

S .t " . A o S (" — < o AN T (Wt o PR T S — o - - " 40— " " —— " " S_— a ——

0 0 0 11.40
10 7.0 0.33 11.44
20 11.0 0.67 11.49
50 23,0 1.67  11.59

60 40.0 2.00 11.63
70 74.0 2.33 11.67
80 103.0  2.67 11.71
90 125.0  3.00 11.75
100° 147.0 3.33 1L.79
110 163.5  3.67 11.83
120 178.0 4.4 11.88
130 192.0 4.33 11.92
150 216.0  5.00 12.00
180 246.0  6.00 12.13
240 291.5  8.00 12.3%9
300 320.0  10.0 12.67
360 337.0  12.00  12.95
400 347.0  13.33  13.15
420 348,0 14,00  13.26

460 300.0 15.33 13.46

0
0.13
0.19

©0.38

0.64
1.19
1.62
1.95
2.29
2.49
2.73
2.93
3.25
3.75
4.23
4.57
4.71
4.77
4.75
4.01
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TABLE NO.(3%5)
BENTONITE

Vertical Sample

Chamber Pressure 1 kg/cm2

———— " -t — i i g S F— MU o . _— " — T T G - W Ty b D o (e e e i et e oS T " (il e o T e o s ot oy ) — S Vo

Strain Proving Strain  Area
dial Ring in
Reading Reading Pctg.

—— e —— A 7ot" —— — oo - . " " N e P N A T o " — A — " — o o — o — —— S HD D W o W P T AT T " > - S

0 0 0 11.40
10 10 0.33 11.44
20 16.5 - 0.67 11.49
30 25,0 1.00 11.53
40 58,0 - 1.3%3 11.55
50 90.0 1.67 11.59
60 11%.0  2.00 11.63
70 136.0  2.33 11.67
80 165.0  2.67 11.71
90 173.0  3.00 11.75
100 187.0 3,33 11.79
110 199.0  3.67 11.83
120 211.0  4.00 11.88
130 220.5  4.33 11.92
140 231.0  4.67 11.95
150  240.0  5.00 12.00
180 266.5  6.00 12.13
240 302.0  8.00 12.39
300 320.0  10.00  12.67
320 324.0  10.67  12.76
360 329.0  12.00  12.95

420 247.0  14.00  13.26

5¢5
11.0
16.5

2L.0

25.0
28.2
31.5
34.0
5640
3842
40,0
42.0
43450
48.5
54.5
5840
585

595
45.0
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TABLE NO.(3%6)

BENTONITE

Vertical Sample
Cell Pressure 0.5 kg/cm2

- — . - —— " " - e b - A T Gt e i et S LT D A S Sl St S P A Sy o o o b (Mol ik D M WA il M D A i B T U e i id B O i S " oo

Strain  Proving Strain  Area Load Stress  Corrected
dial Ring in A P P/A P/A
Reading Reading  Pctg.

- ——— — > — - ——— o o — . — " — o {— o o - T VD s D D - St At M TS G N S (. VT ST S — - . T S — - - W _—. -

0 0 0 11.40 0 0 0

10 7.5 0.33 11.44 1.5 0.1% 0.12
20 34 0.67 11.49 6.5 0.56 0.55
30 69 1.00 11.55  13.0  1.12 1.10
40 97 1.33 11.55  18.0  1.55 1.52
50 121 1.67 11.59 22.1  1.90 1.87
60 142.0  2.00 11.63  26.0  2.23 2.19
70 160.0  2.33 11.67  29.0  2.48 2.43
80 176.0  2.67 11.71 - 32.0  2.73 2.68
90 188.0  3.00 11.75  34.0  2.89 2.83
100 200.0  3.33 11.79 365 3,09 3.03
110 210.0  3.67 11.8%3  38.0  3.21 3,14
120 2200  4.00 11.88  40.0  3.36 3.28
130 229.0  4.33  11.92  41.5  3.48 3,40
140 236.5  4.67 11.95  43.0  3.59 3.50
150 24%.5  5.00 12,00  44.0  3.66 3.58
180 262.0  6.00 12.13  47.5  3.91 3.80
240 289.0  8.00 12.39  52.5  4.23 4.09
300 303.0 10.0 12.67 5540 4.34 4.16
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TABLE N0.(37)

BENTONITE
221/2° " sample

Chamber Pressure 2 k'g/cm2

Strain Proving Strain  Ares Load Stress Corrected
dial Ring in . A P P/A P/A
Reading Reading

0 0 0 11.40 ) 0 0
10 8 0.33 1l.44 1.8 0.15 0.14
20 12 0.67 11.49 2¢5 0,21 0.20
30 25 1.00 11.53 4.8  0.41 0.39
40 57 1.33 11.55 10.5 0.90 0.87
50 81 1.67 11.59 15.0 1.29 1.26
60 100 2.00 11.63 18.5 1.59 1.55
70 116 2,33 11.67 21.3 1.83 1.78
80 130 2.67 11,71 23.8 2;03 1.98
90 143 3,00 ll.?5 26,0 2.21 2.15
100 157 333 11.79 2845 2.41 2.35
110 166 3,67 11.83 30,0 2.53 2.46
120 175 4,00 11.88 31.8 2.67 2.59
150 197 5.00 12.00 3545 2.95 2.86
180 213 6.00 12.13% 3845 3.17 3.06
240 233 - 8.00 12.39 42.3 3.41 3.27
300 246 10.0 12.67 44.5 3.51 3.33
320 248 10.67 12.76 45.0 3.52 ' 3.33
360 247.0 12,00 12.95 44,80 3.45 3.24
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TABLE 0. (38) - 8hH
BENTOWNITE

221 /2% sample

Cell Pressure 1 kg/cm2

D e T R e e e Ry O ————

Strain Proving Strain  Area Load Stress  Corrected
dial Ring in A P P/A P/A
Reading Reading

- ———- A —— — " —— —— —— — A > e . " WA oS0 e o o A — T > S A S _— — T — o —— . ——. - T —— % " T S -

0 0 0 11.40 0 0 o
10 11 0.33 11.44 2.2 0.19 0.18
20 57 0.67 11.49 7.0 .0.60  0.59
30 61 1.00 11.53  11.5  0.99 0.97
40 80 1.33 11.55  15.0  1.29 1.26
50 100 1.67 11.59  18.5  1.59 1.56
60 113 2,00 11.63  21.9  1.88 1.84
70 126 2.33 11.67 23,0  1.97 1.92
80 138 - 2.67 11.71 25.0  2.13 2.08
90 147 3,00 11.75  26.8  2.28 2,22
100 157 3,33 11.79 28.8  2.41 2,35
110 164 3.67 11.83  29.9  2.52 2.45
120 172 4,00 11.88 31.2 2,62 2.54
130 179 4.3% 11.92  32.5 2,72 2.64
140 184.5  4.67 11.95 33,4 2.79 2.70
150 191.0 5.00 12,00  34.5  2.87 2.78
180 205.0  6.00 12.1% 3645 3.0 2.89
240 228,0  8.00 12.39  4l.2  3.32 3.18
340 249 11.33  12.86  45.5  3.53 3.33
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TABLE NO.(39) ‘ 86
BENTONITE

201 /2% semple

Chamber Pressure 0.5 l‘:g/om2

- - - o ——— ———_—— —— —— - — " O] T W T T S - A ——— — e (S LA e A G S GMN - - —— — i~ MR . - G A" —— — a——— —

Strain  Provng Strain  Ares Load Stress  Corrected
dial Ring in A P P/A P/A
Reading Reading  Pctg.

— — ——— . _— — — - S A T T S T Sy D " —— T e D A S A - WA A N TS WA o d o o T — > — o T — 4% — —— - o 2D WO Y P > T WD D

0 0 0 11.40 0 0 0

10 21 0.33 11.44 4.0 0.34  0.33
20 48 0.67 11.49 9.0 0.78 0.77
30 71 1.00 11.5% 13,0  1.12 1.09
40 94 1.33 11.55  17.5  1.51 1.48
50 112 1.67 11.59  20.5 1.76 = 1.73
60 128 2.00 11.63  23.5 2,02 1.98
70 140 2.33 11.67  25.5  2.19 . . 2.14
80 153 2.67 11.71 27.8  2.37 2,32
90 163 3.00 11.75  29.8  2.53 2.47
100 173 3.33 11.79  31.5  2.67 2.61
110 181 %067 11.83  32.5  2.74 2.67
120 187 4.00 11.88  34.0  2.86 2.78
130 192 4.33 11.92 35,0  2.93 2.85
150 203.5  5.00 12,00  37.0  3.08 2.99
180 217.0  6.00 12,13  39.5  3.25 3.14
20 223.0  6.67 12,22  40.5 3,31 3.19
240 234.0 . 8.00 12.39  42.5  3.43 3.29
300 246.0 10,00  12.67  44.5  3.51 3.33
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TABLE NO.(40)
BENTONITE

221 /2°  Sample
Chamber Pressure 2.0 kg/cm2

WS AT S Y P e o) — CE AB 0w WOt W W T TP G PSP . TS Y S G TP ST T T R R W S e T VO A FE W D G G - — G- —

Strain  Proving Strain Areg, Load Stress Corrected
dial Ring in A P P/A P/A
Reading Reading Pcteg.

A A — - - —— — " U8 A N s WD A i W A D e MEA b i G A A W S s dS s WD S PN LN e M eSS (S D S MO WER WA U NS e P MR b L S N S

0 0 0 11.40 O 0 0
10 13.5 0.33 11.44 2.5 0.21 0.20
20 19.0 0.67 11.43 4.0 0.34 0.33
30 52 1.00 11.53  10.0  0.86 0.84
40 85 1.33 11.55  16.0  1.38 1.35
50 110 1.67 11.59  20.1  1.73 1.70
60 130.5 2,00 11.63 24,0  2.06 2,02
70 150.0  2.33 11.67  27.2  2.33 2.28
80 165.0  2.67 11.71 30,0 2,56 2.51
90 179.0  3.00 11.75 32.5  2.76 2.70
100 190.0  3.33 11.79  34.5  2.92 2.86
110 201.0  3.67 11.83  36.5  3.08 3.01
120 209.0 4,00 11.88  38.0  3.19 3.1l
130 219.0  4.33  11.92  39.5  3.31  3.23
140 225.0  4.67 11.95  40.8  3.41 3,32
150 233.0  5.00 12.00 42,0  3.50 3.41
180 247.0  6.00 12.13  45.0  3.70 3.59
240 263.0  8.00 12.39  47.5  3.83 3.69
300 263.0  10.0 12,67  47.5  3.74 3.52
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TABLE NO.(41)

BENTONITE

221 /2% sanple

Chamber Pressure 2 kg/cm2

— o o - — - — Y — o - G - (o 2 (o okt ol o o S S b o T S o T S B o Tk U R o S D U A T g 7 o O o

Strain Proving Strain  Area Load Stress Corrected
dial Ring in A P P/A P/A
gauge dial Petg.

0 0 0 11.40 0 0 0

10 17 0.33 11.44 3.5 0.30 0.29
20 20 0.67 11.43 4.0 0.34 0.33
30 45 1.00 11.53 8.5 0.73 0.71
40 66.0 1.33 11.55 12.2 1.05 1.02
50 84.0 1.67 11.60 15.5 1.33 1.30
60 100 2,00 11.63 18.5 1.52 1.55
70 113 2.3% 11.67 21.0 1.79 1.74
80 126 2.67 11.71 23.0 1.96 1.91
90 136 3,00 11.75 25.0 2,12 2,06
100 147 3.33% 11.79 27.0 2,29 2.23
110 157 3.67 11.83 28.5 2,40 2.33
120 166 4.00 11.88 30.0 2,52 2.44
130 175 4.33 11.92 32.0 2.68 2.60
150 188 5.00 12.00 34,0 2.83 2,72
180 205 6.00 12,13 37.0 3.05 2.94
240 208.5  8.00  12.3%  4L.5  3.43  3.29
300 242,5 10.0 12.67 44,0 3.48 3.30
320 245 10.67  12.76 44.5 3.50 3.30
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TABLE NO.(42)
BENTONITE

201 /2°  Sample

Chamber Pressure 1 kg/cm2

e T T SR —

Strain  Proving Strain  Area Load Stress  Corrected
dial Ring in A P P/A P/A
gauge dial Pctg. '
0 0 0 11.40 0 0 0

10 12 0.33 11.44 2.5 0.21 0.21
20 19 0.67 11.48 3¢5 0.30 0.29
30 56 1.00 11.53 10.5 0.91 0.89
40 90 1.33  11.55  17.0  1.47  1.44
50 112 1.67 11.59 20,5 1.76 1.73
60 132 2,00 11.63 24.0 2,06 2,02
70 149 2.33 11.67 27.0 2,31 2.26
80 162 2.67 11.71 29.5 2.51 2.46
90 174.5 3.00 11.75 31.5 2.68 2.62
100 182 - 3433 11.79 33.0 2.79 2.73
110 190 3.67 11.83 34.5 2.91 2.84
120 195.5 4,00 11.88 35.5 2.98 2.90
130 202.0 4.33 11.92 3645 3.06 2.98
140 206.0  4.67 11.95 37.2 3.11 3.02
150 209.5 5.00 12.00 38.0 3.16 3.07
180 218.0 6.00 12.13 39.5 5.25 3.14
220 224.5 T1.33 12,31 40.7 3.30 3.17
240 226.0 8.00 12.39 41.0 3.30 3.16
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TABLE NO.(43)

BENTONITE
a1l /40 -
22 /2" Sample

Chamber Pressure 0.5 kg/cm2

]
o — - (— - — - S —— ——— o "~ - A — o T S A by " Y — VS0 M W ot (o T v ey P P o W T s S — 10 o o

Strain  Proving Strain  Area Load Stress  Corrected
dial Ring in A P P/A P/A
gauge dial Pctg. '
0 0 0 11.40 0 0 0
10 14 0.33 11.44 2.5 0.21 0.21
20 50 0.67 11.43 9.5 0.82 0.81
30 85 1.00 11.53 16.0 1.38 1.36
40 114 1.33 11.55 21.0 1.81 1.78
50 137 1.67 11.59 25.0 2.15 2.12
60 155 2.00 11.63 28.0 2,40 2.36
70 171 2.33 11.67 31.0 2.65 2.60
80 183 2.67 11.71 33,0 2.81 2.76
90 193 3,00 11.75  35.0 2.97 2.92
100 202 3433 11.79 35.5 3,09 3,03
110 209 3.67 11.83  38.0 3.21 3.14
120 216 4,00 11.88 39.0 3,28 3.20
130 221.5  4.3%3  11.92  40.0  3.35 3,27
140 227.5 4.67 11.95 41.0 3,43 3.34
150 232.0 5400 12,00 42.0 3,50 3.41
180 243.0 6.00 12,13 44.0 2.26 3.15
220 251.5  T.33 1231 45.5  3.69 3.5
240 252.0 8.00 12.39 45,5 3.67 3453
260 249.0 8.67 12.48 45.0 3.60 3,44

300 237.5 10.00 12.67 43.0 539 3.21
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TABLE NO.(44)
BENTONITE

o

45 Sample

Chamber Pressure 2 kg/cm2

-t - —— e ———_— " . T o — A0 S o’ s oy —— A~ — - V] FoD o PR A Y Lo ] ity At S o S W S G A et lam S T e A —— S — - — -

Strain Proving Strain Area Load Stress Corrected
dial Ring in A P P/4 P/A
Reading Reading  Pectg.

- —— D T T - ———— o v " " o W s WS T R SR MV SO A S TN G4 A M e G T S G G G . — AN A D s

0 0 0 11.40 0 0 0

10 14.0 0.33 11.44 2,5 0.21 0.20
20 24.0 0.67 ~ 11.49 4.5 0.39 0.38
30 60.0 1.00 11.53  10.2  0.88 0.82
40 91.0  1.33%  11.55  17.0  1.47 1.44
50 118 1.67 11.59  2L.5  1.85 1,82
60 139 2.00 11.63  25.5  2.19 2,15
70 158 2.3% 11.67  28.8  2.41 2.36
80 172 2.67 11.71  31.2  2.66 2.61
90 185" 3.00 11.75  33.5  2.85 2.79
100 195  3.33 11.79 35.5 3. 01 2,95
110 203 3.67 11.83% 37.0 . 3.12 3,05
120 212 4,00 11.88  38.3  3.22 3.14
130 . 218 4.33 11.92  39.5 3,31 ' 3,23
150 231.5 . 5.00 12,00 42,0  3.50 3.41
180 247.0  6.00 12.13  45.0  3.70 3.59
240 272.0 8,00 12,39  49.0  3.95 3.81
300 287.0  10.0 12,67  52.0  4.10 °  3.92
320 290.0  10.67  12.86  52.5  4.11 3,92

360 272.0  16.00  12.95  49.0  3.78 3,57
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TABLE NO.(45)
BENTONITE

o

45 Sample

Chamber Pressure 1 kg/cm2

- ——— . o —— " — " — " T —— o . S — - " i Gl D ST S D D O T e o AT 8 et T S T —— —— | (" G " — o G 23 o vt ol s bt e

Strain Proving Strain  Area Load Stress Corrected
dial Ring in A P P/A P/A
Reading Reading Pctg.

- — - ———— o — —_ " I > I — - G - . " " - — T V- A VO - . . AP wt M SNE S STE S . —— A - — o

0 0 0 11.40 0 0 0
10 8.5 0.33% 11.44 1.8 0.15 0.14
20 15.0 . 0.67 11.49 3.0 0.26 0.25
30 30.0 1.00 11.53 5.5 0.47 0.45
40 60.0 1.33 11.55  11.5  0.99 0.96
50 87.0 1.67 11.59  16.0  1.38 - 1.35
60 109.0 2,00 11.63 20,0  1.71 1.69
70 127.0 2.33 11.67 23,2  1.98 1.93
80 145.0  2.67 11.71 26.5 2,26 2.21
90 158.5 3.00 11.75 28.8 2.40 2,34
160 172.0 3.33 11.79 31.2 2.64 2.58
110 188.0 3.67 11.83 33.0 2.78 2.71
120 191.0  4.00 11.88 34.8 2.92 2.84
130 200.0  4.3%3 11.92 36.5 3.06 2.98
140 208.0  4.67  11.95  37.8  3.16  3.07
150 215.0 5.00 12.00 39.0  3.25 3.16
180 233.0  6.00 12.13 42,0 3.46 3.35
240 261.0  8.00 12.39 47.5  3.83 3.69
300 273.0 10,0 17.67 50.0 3,94 3,76

360 267.0 12,00 12.95 48.5 3.74 3.53
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TABLE NO.(46)

BENTONITE

—

45°  Sample

Cell Pressure 2 kg/cm2

-t M o1y - —— — - oS —— " o - — {—— o " oo " T S s il S M S P oy A S o G U M WO S — — — S o b oo

Strain Proving Strain  Ares Load Stress - Corrected
dial Ring in A P P/A P/A
Reading Reading Pctg. .

- 00 . T~ ——— ——— ——— v —— — v "= — A — . - —" " S " A Srr W M B R — ;- i T o — s ot " A . — i S — . - v

0 0 0 11.40 0 0 0
10 50 0.33 11.44 9.5 0.63 0.62
20 80 0.67 11.49  15.0  1.30 1.29
30 103 1.00 11.53  19.0  1.64 1.62
40 119 1.33 11.55  22.0  1.90 1.87
50 133 1.67 11.59 24,5 2,11 2,08
60 145 2.00 11.63  26.5  2.27 2,23
70 157 2.33 11.67  28.5  2.44 2.39
80 167 2.67 11.71  30.5 2.60 2.55
90 176 3,00 11.75 32,0  2.72 2.66
100 186 3.33 11.79  34.0 2,88 2.82
110 194.5 3.67 11.83 35.0 2.95 - 2.88
120 204.0 - 4.00 11.88  37.0 3.1l 3,03
130 210 4.33  11.92  38.0  3.18 3.10
140 216 4.67  11.95 39.0 3.2 3.7
150 221 5,00 12,00  40.0 3,33 3,24
180 237.0  6.00 17.13  43.0  3.54 3,43
240 263.0 © 8.00  12.39  47.5  3.83  3.69
300 282,0  10.0 12.67 52,0  4.10 3.92

360 281 12,00 12.95 51.0 3.93 3.72
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TABLE NO.(47)

 BENTONITE
450 Sample
Chamber Pressure 1 kg/cm2
Strain Proving Strain Area Load Btress Corrected
dial Ring in A P P/A P/A

Reading Reading Pctg.

—— - — 2 —— T~ — o — - " o " — e . — o " - A M W Tw St S —— - — - — — —— ——— A > v

0 0 0 11.40 0 0 0

10 31 0.33 11.44 6.0 0.52 0.41
20 61 0.67 11.49  11.5  1.00 0.99
30 85 1.00 11.53  16.0  1.38 1.36
40 107 1.33 11.55 20,0 1.73 . 1.70
50 124 1.67 11.59 23,0 1.98  1.95
60 139 2.00 11.63 25.5  2.19 2.14
70 152 2.39 11.67  27.5  2.35 2,30
80 164 2.67 - 11.71 30.0  2.56 2.51
90 173 3,00 11.75 31.5 2,68 2.62
100 182 3.33 11.79 33.0  2.79 2.73
110 189 3,67 11.83 34,5 2,51 2.44
120 196 4,00 11.88 3545 2,98 2.90
150 . 212 5.00 12.00 8.5 3.20 3.1L
180 226‘ 6.00 12.13 41.01 5.38 3,27
240 248 8.00 12,39 45.0  3.63 3.49
300 265 10.0 12.67 48,0  3.78 3.60
340 273 11.33 12.86 50.0  3.88 3.68
360 271 12,00  12.95  49.0  3.78 3.57

380 252 12.67 13.05 45.5 3.48 3.26
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TABLE NO.(48)

BENDONITE
45° Sample
Cell Pressure 0.5 Kg/cm2

—— A . - s S -ty T T ——— i ——— - ———— " M Y > s T " ) - —— ) N V- —_ S AT O S o B S o b OO TS s o S i Sty s

Strain Proving Strain  Ares Load Stress Corrected
dial Ring in A P P/A P/A
Reading Reading  Pctg.

———— o —— - " - o — —— " St T o P S o i S D e vl U Uk o S B oo e AR . U B B A S A A S S e s il it b i ot i A Ao s

0 0 0 11.40 0 0 0

10 24 0.33 11.44 4.5 0.39 0.38
20 46 0.67 11.49 8.5 0.73 0.72
30 54 1.00  11.53 10.2 0.88 0.86
40 82 1.33 11.55 15.5 1.34 1.31
50 95 1.67 11.59 17.5 1.50 1.47
60 108 2.00 11.63 20.0 1.71 1.67
70 118 2.39 11.67 21.5 1.84‘ 1.79
80 127 2.67 11.71 23.5 2.00. 1.95 '
90 137 3.00 11.75 25.0 2.12 2.06
100 145 3.33 11.79 26.5 2.24 2.18
110 152 3.67 11.83 27.8 2.34 2.27
120 158 4.00 11.88 28.é 2.42 2.34
150 174 5.00 12.00 .31.8 2.65 2.56
180 188.,0 6.00 - 12.13 34.0 2,80 2.69
240 207.5 8.00 12,39 375 3,02 2.88
300 221,0 10,0 12.67 40.0 3.15 2.97
320 224.0 10,67 12.76 41.5 3.25 3406
360 223.0 12.00 12.95 40.4 3.11 2.90

400 210.0 13.33 13.15 38.0 2.88 2.65

- " S St ——— - — WD WA TN WA S Ters A A S G Gy M ok WD o e WS W AT Wl B L T e e W SN S O e s D S A SO e e o AR D s S et e



TABLE NO.(49)

BENTONITE
0

45 Sample

Chamber Pressure 2 kg/cm2

96

—— - — . v~ - - oy o v} > T o U Ay M A 0O ) Dl St St e} S NS D Ot SO 150 et A T OO et N WD B, th O T S v o i

Strgin Proving Strain Ares
dial fRing in A
Reading Reading Pctg.

Stress Corrected

. —— . — —— . — " o A — — > o O S SVE — T 400 " - . D S Ao s oD SO - - o T cv A S s e Ut < T o

0 0 0 11.40
10 28 0.33 11.44
20 66 0.67 11.49
30 96 1.00 11.53
40 121 1.33 11.55
50 142.5 - 1.67 11.59
60 161.0 2,00 11.63
70 176.0  2.33 11.67
80 190.0  2.67 11.71
90 199.0  3.00 11.75
100 209.0 3,33 11.79
110 216.5  3.67 11.83
120 225.0 4,00 11.88
130 231.0  4.33 11.92
140 237.0 4,67 11.95
150 242.5  5.00 12.00
180 258.0  6.00 12.13
220 270.5  7.33 12.31
240 271.0  8.00 12.39

280 258.0 9.33 12.57

49,0

P/ P/A
0 0
0.48 0.47
1.06 1.05
1.56 1.54
1.92 1.89
2.24 2.21
2.55  2.49
2,74 2.69
2.94 2.89
3.06 3,00
3,22 3.16
3.3% 3,26
3.40 3.32
3,52 3.44
3,59 3,50
3,66 3,57
3.83 3,72
5.97  3.84
3.95 3.81
3,69 3.52
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TABLE NO.(50Q) 97

BENTONITE

45° Sample

Chamber Pressure 1 kg/Cm2

- o - o o - —— " " " T " . AL . S D D e W S (o A0S S e Gl T S G Pk A S T e M G SO G A T s S (e e

Strain Proving Strain  Area Load Stress  Corrected
dial Ring in A P P/A P/A
Reading Reading Pctg.

0 0 0 11.40 0 0 0

10 42 0.33 11.44 8.0 0.69 0.68
20 75 0.67 11.49 14.0 1.21 1.20
30 103 1.00 11.53 19.0 1.64 1.62
40 123 1.33 11.55 22.5 1.94 1.91
50 141 1.67 11.59 29.5 2.54 2.51
60 154 2.00 11.63 28.0 2,40 2.36
70 166.5 2.33 11.67 30.0 2.57 2.52
80 176.0 2.07 11.71 31.0 2.64 2.59
90 185.0 5,00 11.75 3345 2.85 2,79
160 192.5 5.33 11.79 35.0 2,96 2.90
110 198.0 3.67 11.83 36,0 3,04 2,917
120 205.0 - 4.00 11.88 37.0 3411 3,03
130 209,0 4,33 ‘11.92 38.0 3.18 3.10
140 214.0 4,67  11.95 39.0 3,26 . 3.17
150 217.0 5.00 12.00 39.5 3429 3.20
160 221.5 5433 12,04 40.0 3.32 3.22
170 22345 5.67 12,09 40.2 3432 3,21
180 225.5 6.00 12,13 40,7 3435 3.24
220 2l4.5 T.33 12,31 38.8 3,15 3.03
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TARLE NY(51)
BENTONITE

Q

45 Sample

Chamber Pressure 0.5 kg/cm2

" — 2D A D g o g D W P S VY (VS A > VAR (S il S i M iad P S AL ST NS U e i O R G WD G P D SPAY Aot M POV W S e S e AN W P Gt

Strain Proving Strain  Area Load Stress . Corrected
dial Ring in A P P/A P/A
Reading Reading Pctg.

D s e o — -~ — o T i T St} - $008 o} D Yo i PV Ao T St i ks PO e PV U AR S T S VS A o A i D S S o . LR ek St et Y T e ForE S

0 o 0.0 11.40 O, 0 0
10 34 0.33 11.44 6.5 0.56  0.55 -
20 74 0,67  11.49 14,0  1.21 1,20
30 109 1.00 11.55  20.0 1.7% 1.71
40 137.5  1.33  11.55  25.0  2.16 2.13
50 159.0  1.67  11.59  29.0  2.50 2.47
60 176.5  2.00  11.63 32,0 2.75 2.71
70 192.0 2,33 11.67  35.0  2.99  2.94
80 204.0 2,67  11.71 iffé/,~ﬂf3.15 3,10
90 216.0  3.00  1L.75  39.0  3.31  3.25
100 224.5 3,33 11.79  40.5  3.43 3,37
110 233.5  3.67  11.83 42,0 - 3.55 3,48
120 240.0 4,00  11.88  43.5  3.66 3.58
130 247,0  4.33  11.92  45.0  3.77  3.69
140 252,0  4.67  11.95  45.5  3.80  3.71
150 257.0  5.00  12.00  46.5  3.87  3.78
160 263.0  5.33 12,04  47.5  3.94  3.84
170 265.5  5.67 12,09  48.0  3.97 3.86
180 269.0  6.00 12,13  49.0  4.03 3.92

220 247.0 T.33 12.31 45.0 3465 3.52
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TABLE NO (52)
BENTONITE

Sample at 671/29

Chamber Pressure 2 kg/cm2

o e e S S S D S Tkt i s S U PR Pt e v A ) o S i G T A G Dt S W P P D AR A G A D S Ay S ) P S W S S S - o — a2 — 0

Strain  Proving Strain  Area Load Stress Corrected
Dial Ring in A P Pra P/A
Reading Reading Pctg.

- — - - — > - o — — " s s P S P v vl it A . A D Gt P . G Bt N b b Sl G O ok S il it P R v YD e G40 VD e o S® kot St e e . o e

0 0 0 11.40 0O 0 0
10 15.5 0.33 11.44 3.0  0.26 0.25
20 24.0 0.67 11.49 4.5 0.39 0.38
30 55.0 1.00 '11;53 10.5 0.91 0.89
40 80.0 1.33  11.55  15.0 1.29 1.26
50 101.0  1.67 11.59 18,5 1.59 1.56
60 119.0  2.00 11.63  22.0  1.89 1.85
70 133.0  2.33 . 11.67  24.5 2,10 2,05
80 147.0  2.67 11.71  27.0 2.30  2.25
90 160.0  3.00 11.75  29.0 2.46 2,40
120 186.0  4.00 11.88  34.0 2.86 2,78
150 208.0 5,00 12.00  38.0 3.16 3,07
180 226.0  6.00 12,13 41,0 3.38 3,27
240 255.0  8.00 12,39  46.5 3.73 3459
300 283.,0  10.0 12,67 5145 4,06 3.88
360 295.5  12.00  12.95  53.5 4,13 3.92
420 304.5  14.0 13.26  55.0 4,14 3.90
460 310.0  15.33  13.46  56.0 4430 4,04
480 310,0  16.00  13.57  56.0 4,12 3.86
520 278.0  17.33  13.80  50.5 3.65 3,37
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PABLE NO.(53)

BENTONITE

——

671/2 Sample

Chamber Pressure 1 kg/cmZ

Strain  Proving Strain  Area Load Stress  Corrected
Dial = Ring in A , P -P/A P/a
Reading Reading Pctg.

— —— - o . W T T 2 - S Ty o AN WD SO M Sy . S " O P o oy b a8 D PR oD P D L P G e et A D G A Sut R D v U S S S (ST S W P D e S

0 0 0.0 11.40 O 0 0
10 11 0.33 11.44 2.5 0.21 0.20
20 24 0.67 11.49 4.5 0.39 0.38
30 56 1.00 11.53  10.5 0.91 0.89
40 83 1.33 11.55 16.0 1.38 1.35
50 110 1.67  11.59  18.5  1.59  1.56
60 125 é.po © 11.63 23,0 . 1.97  1.93
70 140.5 2,33 11.67  25.5 2.19 2.14
80 156.0 2.67 11.71  28.5 2,43 2.38
90 170.0  3.00 11.75  31.0 2,63 2.57
100 182.0  3.33 11.79  33.00 2,79 2.73
110’ 192.0  3.67 11.83  35.0 2.95 2.88
120 200.0  4.00 11.88  36.6 3,03 2.95
130 209.0  4.33 11.92  38.0 3,18 3,10
140 216.0  4.67 11.95  39.0 3.26 3,17
150 223.5  5.00 12.00  40.5 3.37 3,28
180 240.5  6.00 12.13  43.5 3.58 3.48
240 267.0 8.00 12.39 48.5 3,91 3.77
300 273.0  10.0 12,67  50.0 3.94 3.76

320 2.,67.0  10.67 12,76 48.5 3.80 3.61
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TABLE NO.(54)

BENTONITE

o st

67%/2° Sample

2
Chamber Pressure 0.5 kg/cm

Strain  Proving Strain  Area Load Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg.

- 0 o T 0> Wt oo ome S o S, Sk Mrke S} S A W S0 ) S P T o A G A . N " " o —— S o wru — — Lo S - S — —

0 0 0 11.40 0 0 0
10 15 0.%3 1144 3.0 0.26 0.25
20 49 0.67 11.49 9.2 0.80 0.79
30 62 1,00 11.53  11.8  1.02 1.00
40 84 1.33% 11.55  16.5 1.42 1.39
50 | 103 1.67 11.59 19.0 . 1.63 1.60
60 121 2.00 11.63 22.5 1.93 1.89
70 136 2.33  11.67  25.0 2.14 2.09
80 150 2.67 11.71 27.5 2.34 2.29
90 162.5  3.00 11.75 29.5 2451 2,45
100 174.0  3.33 11.79 31.5 2.67 2.61
110 184.0 3.67 11.83 3345 2.83 2.76
120 193.0  4.00 11.88 35.0 2.94 2.86
130 200.0 4433 11.92 36.5 3.06 2.98
140 208,0  4.67 11.95 37.5 3.13 3.04
150 214,0 5.00 12,00  39.0 3.25 3,16
180 231.5  6.00 12,13 42,0 3.46 3.35
240 256.0  8.00 12,39 46.5 3.75 .  3.61
300 273.0 10,0 12,67  50.0  3.94  3.76

340 | 212.0 11.33% 12,86 38.5 2.99 2.79
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TABLE NO.(55)
BENTOWITE
671/2O Sample

Chamber Pressure 2 kg/cm2

—— — — — > — s —— - . o _—— - G~ S ———_—— " d— . T — . — o, (oo Sast o A SN S S oo Mt M . Do i e Sty SO T D D S S " St Ty

Strain Proving Strain  Area Load Stress Corrected
Dial Ring in A P . P/A P/A
Reading Reading Pctg.

e o ——— - T o — —_. — o~ T —— — — " oo o, > T T o T — - ot . i ) Ty s h P et Tl i e e S e P S S VO — - - —— — ——— -~

0 0 0 11.40 0 0 0
10 10 0.33 11.44 2,0 0.17 0.16
20 15 0.67 11.49 3.0 0.26 0.25
30 35 1.00 11.53 6.5 0.56 0.54
40 65 1.33 11.55  12.0 1.03 1.00
50 94 1.67 11.59  17.1 1.47 1.43
60 115  2.00 11.63 21.0 1.80 1.76
70 136 2.33 11.67  25.0 2.14 2.09
80 152.5  2.67 11.71  28.0 2.39 2,34
90 168.0  3.00 11.75  30.5  2.59 2.53
100 182,0  3.33 11.79  33.0 2.79 2,73
110 193.0 3467 11.83 35.0 2.95 2.88
120 206.0 4,00 11.88  37.5 3,15 3,08
130 216.0  4.33 11.92  39.0 3,27 3.19
150 234,5  5.00 12.00  42.5 3. 54 3.45
180 255 6.00 12,13 46,0 3.79 3.68
240 285.0  8.00 12.39  51.5 4.15 4.01
280 292.0  9.33 12.57  53.0 4.21 4,04
300 292.0  10.0 12.67  53.0 4.18 4,00

- — - i 2o o —— T " — " " ——— . G S P W S " VTP i A S A iy S ) S S — > - — o d Su S WED HE et i S " v~



163

TABLE NO.(56)
BENTONITE !

671/2o Sample

2
Chamber Pressure 1 kg/cm

Strain Proving Strain  Area Load Stress  Corrected
Dial  Ring in A P P/A P/A
Reading Reading Pctg.

- S S —— — . —" T — > o - ——— — - - — —— i —— - S S AR AAS M- A . — . A . T G LS T AME G SR S T A e S S e S U s S avm sy . Srve S T o

0 0 0 11.40 0 0 0

10 8.5 0.33 11.44 1.5 0.13 0.12
20 13.0 0.67 11.49 2.5 0.21 0.20
30 28.0 1.00 11.53 5.5 0.47 0.45
40 58.0 1.33 11.55  11.0 0.95 0.92
50 82,0  1.67 11.59  15.1 . 1.30 1.27
60 103.0 2,00 11.63 19.0 . 1.63 . 1.59
70 124.0 2,33 11.67  22.5 1.92 1.87
80 140.0 2,67 11.71  25.5 2.17 2.12
90 156.0  3.00 11.75  28.5 2,42 2.36
100 170.0  .3.33  11.79  3L.0  2.62  2.56
120 193.0  4.00 11.88  35.0 2.94 2.86
150 224.0  5.00 12.00  40.5 3.37 . 3.28
180 252.5  6.00 12.13  45.5 3,75 3.64
240 297.0  8.00 12.39  54.0 4,35 4,21
300 325.0  10.0 12.67  59.0 4,65 4.47
360 338.5 12,0 12,95 610 4,71 4.50
400 348.0  13.33  13.15  63.0 4,79 4,56
420 350,0 14,00  13.26  63.2 4.76 4.52

480 340.0 16.00 13.57 61.5 4.53 4.27
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TABLE NO.(57)
BENTONITE

]

Horizontal Sample

Chamber Pressure 2 kg/cm2
Strain Proving Strain  Ares Load Stress Corrected
Dial Ring in A P P/a P/A

Reading Resgding Pctg.

———— — - " " s M SO M W e G A b MU A s G . S S i G — - S LD o Sy . " - - — > o — o — O

0 0 0 11.40° 0 0 0
10 13 0.33 11.44 2.5 0.21 0.20
20 18 0.67 11.49 3.5 0.30 0.29
30 28 1.00 11.53  5.30 0.45 0.43
40 65 1.33 11.55  12.2 1.05 1.02
50 91 1.67 11.59  17.0 1.46 1.43
60 112.5 2.00 11.63 20.5 1.67 1.63
70 135 2.33 11.67  24.5 2.09 2.04
80 153 . 2,67 11.71  28.0 2.39 2.34
90 171 3,00 11.75  31.0 2.63 2.77
100 186.5  3.33 11.79  34.0 2,88  2.82
110 199.0  3.67 11.83  36.0 3,04 2.97
120 213.0  4.00 11.88  38.5 3.24 3.16
130 224 4.33 11.92  40.5 3.39 3431
150 246.5  5.00 12,00  45.0 3.75 3.66
180 275.0 6,00 12.13  50.0 4.12 4.01
240 317.0  8.00 12.39  57.5 4.64 4.50
300 343,0  10.0 12,67 62,0 4.89 4,71
360 347.0  12.0 12.95  63.0 4.86 4.65
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TABLE NO.(58)
BENTONITE

Horigontal Sample

Chamber Pressure 1 kg/cm2
Strain Proving Strain Areg Load Stress Corrected
Dial Ring in A P P/A P/a

Reading Reading Pctg.

- = —— ————— ———; . — - - . A TV — o > A ] P T Vo A — A - M S — S o ot} ot TR e SO W T A WP S B v 4 o . — "

0 0 0 11.40 0 0 0
10 8 0.35  1l.44 1.5 0.13  0.12
20 22 0.67  11.49 4.5 0.39  0.38
30 58 1,00 11.53  11.0  0.95  0.93
40 78 1.35  11.55  16.0  1.38  1.35
50 110 1.67  11.59 20,0  1.72  1.69
60 153 2,00  1l.64  24.5  2.10  2.06
70 153 2.5  11.67 28,0  2.39  2.34
80 170 2.67  11.71  3L.0  2.64  2.59
90 187 5,00 11.75  34.0  2.89  2.83
100 200 3.35%  11.79  36.2  3.07 3.0l
110 210 5.67  11.83  38.0  3.21  3.14
120 223 4.00  11.88  40.5  3.40 3,32
130 234 4,33 11.92  42.5  3.56 3,48
140 243 4.67  11.95 44,0  3.68  3.59
150 254 5,00  12.00  46.0  3.83  3.74
180 279 6.00 12,15  50.5  4.16  4.05
240 313 8.00  12.39 ' 56.0  4.56 4,42
300 330 10,0 12.67  59.5 4.7 4.53
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TABLE NO.(59)
BENTONITE

et v onat

Horizontal Sample
Chamber Pressure 0.5 kg/cm2 -

- T - —— o ———" - - — - — —— — " —— o _— - — - " — - Wit i s S s Wrn As " S S D - - — — " - . - — e — A — o —

Strain Proving Strain  Area Load Stress  Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg.

- i T D > S - T - O —— — [ - —r A o — T M — — V" — " — — i — - > Y > St — —" —— A — - A " " oo -

0 0 0 11.40 0 0 0

10 16.5 0.33 11.44 3.0 0.26 0.26
20 - 48.0 0.67 11.49 9.0 0.78 0.77
30 80.0 1,00 11.53  15.0 1.30 1.28
40 103.0  1.33 11.55  19.0 1.64 1.61
50 125.6 1.67 11.59 23.0 1.98  1.95
60 145 2,00 11.63  26.5 2.27 2,23
70 160 2.33 11.67  29.0 2.48 2.43
80 175 2.67 11.71  32.0 2.73 2.68
90 188 3.00 11.75 34,00  2.89 2,83
100 198 3,33 11.79  36.0  3.05  2.99
110 209 3.67 11.83  38.0 3.21 3.14
120 217 4.00 11.88  39.5 3432 3,24
130 227 4,33 11.92  41.0 3.43 3.35
140 236 4,67 11.95  43.0 3.59 3. 50
150 245 5,00 12,00  44.5 3,70 3.61
180 270 6.00 12.13  49.0 4,03 3.92
240 304 8. 00 12.34 55,0 4.43 4,29
300 320 10.0 12,67  58.0 4.57 4,39
320 323 10.67  17.76 58.5 4,58 4.39
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TABLE NO.(60)

BENTONITE

Horizontal Sample

Chamber Pressure 2 kg/cmz

- — o o L - —— T — — d.8 ot s i oY TN i T S M i o s M o o Sy ot ) i R P S WO o W S AN e e o o A RS S At - S o S~ f— - v —

Strain Proving Strain Aresg Load Stress Corrected
Dial Ring in A P P/A P/A

Reading Reading Pctg.

- ——— < ——— ——— — ——— —_— V> W — o — - 0 " — b i it b4 o G B o T T 7y e e W T T T T S —— 3 Mo " AN e U - . o S

0 0 0 11.40 0 0 0
10 12 0.3%3% 11.44 2.5 0.21 0.20
20 16 0.67 11.49 3.0 0.26 0.25
30 37 1.00  11.5% 7.0 0.60 0.58
40 65 1.33 11.55  12.2 1.05 1,02
50 87 1.67 11.59  16.0  1.38 1.35
60 98 2.00 11.63  18.0 1.54 1.50
70 126 2,53 11.67  23.0  1.97 1.92
80 141 267 11,71 25.5 2,17 1.12
90 156.5  3.00  11.75  28.2 2,40 2,34
100 170.0  3.33 11.79  31.0 2.62 2.56
120 190.0 4,00  11.88  34.5 2.90 2.82
150 218 5. 00 12,00 59.5 3429 3,20
180 241 6.00 12,13  44.0 3.62 3,51
240 277 8.00  12.39  50.0 4.03 3.89
500 308 10,0 12.67  55.5 4.38 4.20
360 324 12.0 12,95  58.5 4.51 4.30
400 332.0  13.33  13.15  60.0 4.56 4.33
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TABLE NO.(61)
BENTONITE

Horigzontal Sample

Cell Pressure 1 kg/cm2

Strain Proving Strain Area Load Stress Corrected
Digl Ring in A P P/A P/A
Reading Reading Pctg.

-t b G W o S R e - — —— i — — " Y - o — — A T Tt e ) D b L D A WD P PRS A TG WS e e S S S o " — o > T o S s o

0 0 0 11.40 0 0 0
10 14 0.33 11.44 2.8 0.24 0.23
20 47 0.67 11,49 9.0 0.78 0.77
30 73 1.00 11.53  13.5 1.17 1.15
40 95 1.33 11.55  17.5 1.51 1.48
50 114 1.67 11.59  21.0 1.81 1.78
60 130 2,00 11.63  24.0 2,06 2,04
70 144 2.3% 11.67 26,0 2.22 2.17
80 158 2,67 11.71  28.5 - 2.43 2,38
90 168 3,00 11.75  30.5 2.59 2,53
100 180 3.33 11.79  32.5 2,75 2.69
110 189 3,67 11.83  34.5 2.91 2.84
120 198.5  4.00 11.88  36.0 3,03 2.95
150 218.5  5.00 12,00  39.5 3,29 3,20
180 237.0 6,00 12,13  43.0  3.54  3.43
240 262 8.00 12,39 47.5 3.83 3.69
300 280 10,0 12.67  50.7 4.00 3.82
320 283.5  10.67  12.76  51.5 £.03 3.84
360 285.0  12.00 12,95  51.5 3.97 3.76
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BENTONITE

e ————

Horizontal Sample

2
Cell Pressure 0.5 kg/cm

- - —— —— O - = - U —— — - = = " ———— - - M — S N S S D W - —— - — i 0 C— — - ) S —— — — — - ——

Strain Proving Strein Area Load Stress Corrected
Dial Ring in A p  P/A P/A
Reading Reading Pctg.

- —— - ———— T — — O —_—— - " S v S S Yt — o i G —— " S oy [~ " ——— " —— —— S ——— T > W ———_ S N - O =

0 0 0 11.40 0 0 0
10 21 0.33 1l.44 4.0 0.34 0.33
20 48 0.67 11.49 9.0 0.78 0.77
30 70 1.00 11.53  13.0 1.12 1.10
40 88 1.33 11.55  16.5 1.42 1.39
50 105 1.67 11.59  18.5 1.59 1.56
60 121 2.00 11.63 22,0 1.89 1.85
70 132.5 2.3%3 11.67 24,0 2.06 2,01
80 144.5 2,67 11.71 26,0 2.22 2.17
90  154.0 3,00 11,75 28.0 2.38 2.32
100 163.5 3,33 11.79 29.5 2.50  2.44
110 173.0 3.67 11.83 31.0 2,62 2.55
120 180.0  4.00 11.88 32,5 2,73 2.65
130 187.0  4.33 11.92 34,0 2.85 - 2,77
140 192.0 4,67 11.95 34,9 2.92 2.83
150 197.0 | 5.00 12,00 35.8  2.98 2.89
160 202.5 5.33 12.04 36.5 3,03 3,93
180 211.0 6.00 12,13 32,0 3.13 3,02
200 217.0  6.67 12,22 3945 3.23 3.11

240 205 8.00 12.39°  37.0 2.98 2,84
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TABLE HO.(63) 119
BENTONITE

Horigzontal Sample

Chamber Pressure 2 kg/cem™:

—— - — 1 - " . ) ———— — " — - — " — — —" - —-—— " o} D ——h Sl e T — —— ——— " D VMY MA ot G > —— — — o - ——

Strain Proving Strain  Area Load Stress  Corrected
Dial Ring in A P P/A  P/A
Reading Reading Pctg.

- —— — ——t— o~ ————— - o — . T —_— - — v S S " - oD ) " S " O W —— - - P e o - w—

0 0 0 11.40 0 0 0
10 06 0.33 11.44 1.2 0.1 0.09
20 10 0.67 11.49 2.0 0.17 0.16
30 31 1,00 11.55 6.0 0.52 0.50
70 132 2,33 11.67  24.0 2.05 2.00
80 150 2.67 11.71  27.5 2.34 2.29
90 163 3.00 \11.75 30.0 2.55 2.49
100 174 3.33  11.79  31.5 2.67  2.61
110 183 3,67 11.83  33.1 2.79 2.72
120 192 4.00 11.88  35.0 2.94 2.86
130 200 4,33 11.92 36,0 3,02 2,94
140 206 4,67 11.95  37.5 3.13 3,04
150 214 5,00 12,00 - 39,0 3.25 3,16
160 219 5.33 12,04  40.0 3.32 3,22
180 230 - 6,00 12,13 42,0 3.46 3.35
240 256 8.00 12.39  46.5 3.75 3.61
300 270 10.0 12.67.  49.0 3.86 3.68
320 273  10.67  12.76 50,0 3,91 3,72
360 375.0 12,00  12.95  50.0 3.86 3.65

420 262.0 14,00  13.26 47.5 ' 3.58 3,34
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TABLE NO.(64)

DHANAURI CLAY

Vertical Sample

Cell Pressure 2 kg/om2

t > o — ——— — — " " —— t—— — — — o Y - o W VU b AN T T T . — -ty " " - " - UV ——— —  ——— o — - A M

Strain Proving Strain  Area Axial Stress Corrected
dial Ring in A Load P/A P/A
Reading Reading Pctg. P ’

0 0 0 11.40 0 0 0

10 6.5 0.33 11.44 3.0 0.263 0.25
20 9.0 0.67 11.48 5.00 0.436 0.43
30 23.0 1.00 11.52 9.5 0.825 0.81
40 30.5 1.33 11.55  12.5 1.08 1.05
190 70.5 6.33 12.17  29.0 2.38 2.26
200 73.0 6.67 12.22 30.0 2.46 2.34
210 76.5 7.00 12.26 32,0 2.61 2.48
240 90.5 8.00  12.39 37.7 3.04 2.90
270 - 10.10 9.00 12.53 42,0 3.35  3.19
300. 110.5 10.0 12.67 47.0 3,71 3.33
330 119.5 11.0 12.81 50.0 3.90 3.71
360 126.5 12.0 12.95 53.0 4,09 3.88
390 132.0 13.0 13.10 5540 4,20 3.98
420. 135.5 14.02 13.26 56.6 4,27 4,03
450 138.0 15.00 13.41 58,0 4.33 4.08
460 141.0  16.00  13.57  59.0 4.35 4.09
510 143.0 17.0 13.74 60.0 4.37 4.09
540 142.0 18.0 13.90 59.5 4.28 4.00

570 138.0 19.0 14.07 - 58.0 4,12 3.82
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TABIE NO.(65) = 112

DHANAURI CLAY |

Verticle Sample
Chamber Pressure l.kg/cm2
Strain Proving Strain Area Load =  Stress Corrected
dial Ring in A P P/A P/A
Reading Reading  Pctg. '
0 0 0 11.40 0 0 0
10 21.5 0.33 11.44 9.0 0.80 79
20 29.5 0.67 11.48 12.5 1.09 1.08
30 36.0 1.00 11.52 15.0 1.3%0 1.28
40 40.0 1.%3 11.55 18.0 1.56 1.53
50 48.5  1.67  11.59  20.0  1.73  1.70
60 55.0 2.00 11.63 23.0 1.98 1.96
70 61.0 2.33 11.67 25.5 2.19 2.14
80 68.0 2.67 11.71 28.0 2.39 2,34
90 74.5 3,00 11.75 31.5 2.68 2.62
100 79.0 3.33 11.79 33.5 2.84 2.78
120 . 90.0 4,00 11.88 37.5 3.16 3.08
150 104.0 5.00 12.00 43,0 3.58 3+49
180 118.5 6.00 12.13% 49.0 4.09 3.93
240 142.0 8.00 12.39 59.2 4,78 4.64
280 156.5  9.33 12.57  65.0 5.17 5.00
300 162.0 10.0 12.67 67.5 5.33 5.15
360 179.5 12.00 12.95 75.0 5.79 5.58
420 191.0 14.00 13.26 79.5 6.02 5.78

440 193.5  14.67  13.37 8.0  6.06 5.8l
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TABLE NO. (66) 113
DHANAURI CLAY

Vertical Sample
Chamber Pressure 1/2 kg/cm2

. — " T ———— o —— > ———— " T - — - —— " " —— - — —— -~ W o " " Mo . S S — T —— —t— ———

Strain Proving Strain  Area Load Stress Corrected
dial Ring in A P P/A P/A
Reading Reading

- > o o —— o - N OO ot > dn G ———— ——— ——— " - " — " " — ——— — > — S > T T (" " > e v T P - o

0 0 0 11.40 0 0 0

10 18.5 0.33  11.44 7.5 0.656  0.65
20 26.5 0.67  11.48  11.0  0.958  0.95
30 32.5 1.00  11.52  13.70  1.20 1.18
40 38,5 1.33  11.55  16.0 1.39 1.36
50. 43.0 1.67  11.59  18.0 1.55  1.52
60 47.5 2.60  11.63  20.0 1.72 1.68
70 52.5 2.33  11.67  22.5 1.93 1.88
80  57.0 2.67  11.71  24.0 2.06 2.01
90 61.5 3.00 © 11.75 26.0 2.21 2.15
100 66.5 3.35  11.79  28.0 2.38 2.52
120 75.0 4,00  11.88  31.5 2.65 2.57
150 88.5 5,00 12,00  37.0 3.08 2.99
180 100.0  6.00 12,13  42.0 3. 46 3.35
240 122.5  8.00  12.39 Sl,o 4.12 3.98
300 139.5  10.00 12.67  58.5  4.62 4.44
360 157.0  12.00 12.95  65.5 5.06 4.85
420 170.0 14,00 13.26  71.0  5.35  5.11
460 175.0  15.33 13.46  73.5 5.46 5.20

480 174.5 16.00 13.57 73.0 5.38 5.12
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TABLE 0. (67) 114
DHANAURI CLAY

Vertical Sample
Cell Pressure 2 kg/cm2

- —— —- o — — " — " - Y ——" —— — A~ —— —— - T — " — " . " ——— - i o N —_— — _ S - —— . a~ o Gt S

Strain Proving Strain Area Load Stress Corrected
dial Ring in A P P/A P/A
Reading Reading  Pctg.

. - o - —— . — o " T - " - D A WAt Wi S o WA M i G U AR R S T " PV o S — s T S T . O " St Y —— . — - vr—

0 0 0 11.40 0 0 0
10 17 0.33  11.44 3.2 0.28 0.27
20 25 0.67  11.48 5.0 0.44 0.43
30 40 1.00 11.52 7.5 0.65 0.63
60 121 2.00 11.63 22.0  1.88 1.84
90 184 3.0 11.75  33.5 2.85  2.79
120 237 4.00  11.88  43.0 3.62  3.54
150 283,0  5.00 12,00  5L.0 4.25 4.16
180 313.0  6.00  12.13  56.5 . 4.67  4.56
210 338.0  7.00  12.26  61.00  5.00  4.87
240 361.0  8.00  17.39  65.0 5.25 5.11
270 381.5  9.00  12.53  69.0 5.50 5.54
300 396.0  10.0 12,67  T1.5 5.65 5.47
330 410.0  11.0  12.81  74.0 5.80 5.61
360 422.5 12,0  12.95  76.0 5.88 5.67
390 439.5  13.00 13.10  79.0 6.05 5.8%
420 449.5 14,00 13.26  81.0  6.10  5.86
430 452.0  14.32 13.31  81.5 6.1% 5.89
450 455.5  15.00 13.41  82.0 6.12 5.87

480 430.0  16.00 . 13.57  77.5 5.75 5.49
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TABLE NO.(68)

DHANAURL CLAY

Cell Pressure 1 kg/cm2

Vertical Sample

115

- ——— — ——————— " —— G - T (] — o W —— " ——— (> ———— . kSl o o i St A T Nt SO T T . — T — -~ {— 1t ore

Strain
Dial
Reading

Proving Strain

Ring
Reading

in
Petg.

Stress
P/A

Corrected
P/A

- . - o 1 ————— — " 0 - - .. R WA M G- . o T P D SN v e gy SR S S AS L MG D e cean D S s S A G — e o S o SIS D b S S A e S A St e

120
150
180
210
240
300
360
400
420
480
520
540

12.00
12.13
l2.26

12.39

12.67
12.95
13.15
13.26
13.57
13.80
13.90

565
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TABLE NO.(69)
DHANAURT CLAY

221 /2°  gample

Chamber Pressure 2 kg/cm2

WS D i s it . P o v e 8 - W " — " v — " - W — . o — o —— - D WA OO Mk) A ik Tt s O S S <ot S ol o M. e o D — " S - .

Strain Proving Strain “reg Load P/A Corrected
Dial Ring _in A P B/A
Reading Reading Pctg.

T e Mt it " S - S 2ot S S T W " M — —" — ) "> G, T — Sy S — S D AR e . e ety A D G —— " v " " —

0 0 0 11.40 0 0 0

10 5.0 0.33 11.44 2.0 0.175  0.165
20 22,5 0.67 11.43 9.5 0.828  0.818
30 27.0 1.00 11.52  11.0 0.955  0.935
40 42.5 1.33 11.55  17.5 1.52 1.49

50 50,0 1.67 11.59  21.0 1.81 1.78

60 56,4 5 2.00 11.63  23.5 1.98 1.58

70 63.0 2.3% 11.67  26.0 2.23 2.18

80 68.0 2,67 11.71  28.0 2.39 2.34

90 74,0 3. 00 11.75  31.0 2.64 2.58

100 79.0 3,33 11.79  33.0 2.80 2.74

120 88.5 4.00 11.88  37.5 3,16 3.08

150 160.0 5,00 12.00  42.0 3.51 3.46

180 110.5  6.00 12,13 46.0 3.79 3.68

240 130.0  8.00 12,39  54.0 4.36 4.22

300 145.5  10.0 12,67  60.5 4.78 4.60

360 161.0 12,0 12,95  67.0 5,17 4.96

420 172.5  14.0 13.26  72.0 5,44 5,20

460 178.0  15.33  13.46  74.0 5. 50 5,24

480 179.0  16.00  13.57  74.8 5.51 5,25
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TABLE NO.(70)
DHANAURI CLAY

221/2O Sample

Chamber Pressure 1 kg/cm2

Strain Proving Strain Areg Load Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg.

- A - ot > T - T " — - - o —— S T~ (400 T F— T o Bt S o > " " S — ot Sy W - o o

0 0 0 11.40 0 0 0
10 15.5 0.33 11.44 6.5 0.568  0.56
20 28.0 0.67 11.48  11.5 1.002  0.99
30 36.0 1.00 11.52  14.5 1.26 1.24
40 43.0 1.33 11.55  18.0 1.56 1.53
50 49,0 1.67 11.59 20,2 1.74 1.71
60 54.5 2.00 11.63 23,0 1.98 1.94
70 59.5 2.3% 11.67  25.0 2.14 2,09
80 65.0 2.67 11.71  27.0 2.31 2.26
90 69.0 3,00 11.75  29.0 2.47 2.41
100 4.5 3.33 11.79  31.0 2.63 2.57
110 80.0 3.67 11.83  33.5 2.83 2.76
120 83.0 4.00 11.88  34.5 2.90 2,82
150 96.0 5.00 12.00 40,0 3.33% 3,24
180 105.0  6.00 12,13 44,0 3.63 3.52
240 123.0  8.00 12.39  51.0 4.12 3,98
300 136.0  10.0 12.67  57.0 4.50 4.32
360 148.5  12.0 12,95  62.0 4.79 4.58
420 147.0 14,0 13.26  61.5 4.64 4.40
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TABLE KO.(71) - 118
DHANAURI CLAY
22Y/2  Sample

Chamber Pressure 0.5 kg/cma

- —— —_—— —— — " — o 10, ————— A o — A —— V- — o " {— — . — " V] o it W T 8 (o tat T S T o b can - 4. T S "

Strain Proving Strain Area Load Stress Corrected
Drain Ring in A P P/A P/A
Reading Reading Pctg.

Yt A D A Ss S T D M T O T S L S2D P WD A ] O D Ml D Y (S P S il B o A D P e S SO MMt D O PO P P M D i S P S T o st

0 0 0 11.40 0 0 0

10 4.5 0.33 11.44 2.0 0.18 0.17
20 13.5 0.67 11.48 6.0 0.52 0.51
30 25 1.00 11.52  10.5 0.911  0.89
40 32 1.33 1 55 13.5  1.17 1.14
50 37 1.67 11.59  15.5  1.34 1.31
60 41 2.00 11.65  17.0 1.46 1.42
70 46 2,33 11.67  19.0  1.63 1.58
80 50 2.67 11.71  21.0 1.79 1.74
90 54 5,00 11.75  22.5 1.92 1.86
100 57,5 3,33 11.79  24.0 2.04 1.98
120 66.0 4.00 11.88  27.5 2.%2 2,24
150 77.0 5,00 12.0 32.5 2.7 2.62
180 83.0°  6.00  12.13  35.0  2.89 2,78
240 100.5 8,00 12.39 42,0 3,40 3. 26
300 108.0  10.0 12.67  45.1 3.57 3.39
360 111.0  12.0 12.95  46.3 3.58 3,37
380 113.0  12.67 13,05  47.0 3.60 3.38
420 113.5  14.00  13.26  47.5 3.58 3.34

450 112.5 15.00 13.41 46.8 3.50 3425
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TABLE NO.(72) | - 119
DHANAURI CLAY

221 /2° Gample
Chember Pressure 2 kg/cm2

Strain  Proving Strain Area Load Stress Corrected
Digl Ring in A P P/4A P/A
Reading Reading Pctg.

- e o o — ot Y S o o —— —— - " ——— VP S PEN e S T "t " -t A . " o A D VD o T S i . Aot S e S W S o

0 0 0 11.40 0 0 0

10 20 0.33% 11.44 4.0 0.351  0.34
60 28 2.00 11.63 5.5 0.473  0.43
70 48 2.33% 11.67 9.0 0.771  0.72
80 64 2.67 11.71  12.0 1.03 0.98
90 80 3.00 11.75  15.0 1.28 1.22
100 92 3.33 11.79  17.0 1.44 1.38
110 105 3.67 11.83  19.5 1.65 1.58
120 127.5  4.00 11.88 . 23.5 1.98 1.90
130 131.0 4.33 11.92 24,0 2,01 1.93
140 140.0  4.67 11.95  25.5 2.1% 2.04
150 149.5  5.00 12.00 27.3  2.28 2,19
160 155.0  5.33 12.04  28.2 2.34 2.24
180 169.0  6.00  12.13 31.0 2.56  2.45
240 205.5  8.00 12.39  37.0 2.99 2.85
300 227.5  10.00  12.67  41.2 3.25 3,07
360 254.5  12.00  12.95  46.0 3.55 3.34
380 262,0  12.67  13.05  47.5 3.65 3.43
420 267.0  14.00  13.26  48.5 3.66 3.42

480 268.0 16.00 13.57 48.6 3.58 3.32
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TABLE NO.(73)
DHANAURI CLAY

201 /2° sample

Chamber Pressure 1 kg/cm2

- —— ——— -t~ — oot S A . T ot -’ S~ — T " o et " SO ol e S O ik M i i D Uk Sy (oo T o el S D D A Y D D S S it s B WD .

Strain Proving Strain Area
Dial Ring in A
Reading Reading Pctg.

Corrected
P/A

U I ————— U e L e e e ]

0 0 o 11.40
10 15.0  0.33  11.44
20 129.0  0.67  11.48
30 55.0 . 1,00  11.52
40 78.0  1.33  11.35
50 98.0  1.67  11.59
60 117.0 2,00 11.63
70 135.0 2,33 11.67
80 152.5 2,67 11.71
90 169.0  3.00  11.75
100 183.0  3.33  11.79
120 206.0 4 00  11.88
150 236.0  5.00  12.00
180 258.0  6.00  12.13
240 294.0 8,00  12.39
300 320.0  10.0  12.67
360 346.5  12.0  12.95
420 366.5  14.0  13.26
500 387.0  16.67  13.68

4,28

5¢12

4.62
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TABLE NO.(74)

DHANAURI CLAY

201/2°  Sample

Chamber Pressure 1 J:cg/cm2

- — T —— — N> B4R o Y A M — . " —— ——— — - G " —— o " St e S - U M 1O . T T W D U s it s it o T ——— — O ———

0 0 0.0 11.40 0 0 0

10 7 0.33 11.44 3.0 0.26 0.25
20 18.5  0.67  11.49  T.5 0.65  0.64
30 34,0 1.00 11.53  14.5 1.25 1.23
40 45,0 1.33 11.55  19.0 1.64 1.61
50 54,0 1.67 11.59  23.0 1.98 1.95
60 62.5 2.00 11.63 26.0 2,23 2.19
70 71.0 2.33 11.67  30.0 2,57 2,52
80 77,0 2.67 11.71  32.5 2,77 2,72
90 83.5 3,00 11.75  35.0 2.97 2.91
120 99.0 4.00 11.88  41.5  3.49 3,41
150 117.5 5.00 12.00 49,0 4,08 3.99
180 130.0  6.00 12,13 54.0 4.45 4.34
240 148.5  8.00 12.39 62,0 5.00 4.86
300 168.5  10.00  12.67  70.5 5. 56 5. 38
360 185.5 12,00  12.95  77.0 5.94 5,73
420 197.5  14.00  13.26  82.5 6.22  5.98
440 200.0  14.67  13.37  83.5 6.24 5.99
480 200.0  16.00  13.57  83.5 6.15 5.88
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TABLE NO.(75)

DHANAURI CLAY

45° Sample

Cell Pressure 2 kg/cm2

P e . . e ——— —— T o - o — ——— — o $o0 S T —— - - - —— " " T~ —— ———— - 70 > _ " - —

Strain Proving Strain Area Load Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading ZPctg. '

A o —— - - — " > —— . " — —— - — V. —— > A ———— - —— " _— > — " v P ————— — - —— . - —— —t——_ - o

0 0 0 11.40 0 0 0
10 7.5 0.%3% 11.44 3.0 0.26 0.25
20 10 0.67  11.49 4.5 0.39  0.38
30 11 1.00 11.53 4.7 0.40 0.38
40 12.0 1.%3 11.55 5.0 0.43 0.40
50 16.0 1.67 11.59 6.5 0.56 0.53
60 36.0 2.00 11.63  15.0 1.28 1.24
70 47.5 2.3 11.67 20,0  1.71 1.66
80 54.0 2.67 11.71  23.0 1.96 1.91
90 62.5 3,00 11.75  26.0 2.21 2.15
120 82.5 4.00 11.88  34.5  2.90 2.82
150 97.0 5.00 12.00  40.5 3.37 3.28
180 1V9.0  6.00 12.13  45.5 3.75 3.64
240 130.5 8,00 12,39  54.0 4.35 4.21
300 148.5 10,0 12.67 62,0 4.85 4.67
360 163.0  12.0 12.95  67.9 5,25 5,04
420 170.0  14.0 13.26  71.0 5,35 5.11
460 176.0  15.33  13.46 . T3.5 5,46 5.20
480 177.5 16,00  13.57  74.0 5,45 5.19
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TABLE NO.(76)
DHANAURT CLAY

0

45 Sample
Cell Pressure 1 kg/cm2
Strain  Proving Strain Area Load Stress Corrected
Dial Ring -in A P P/A P/a
Reading Reading Pctg.
0 0 0 11.40 0 0 0
10 5 0.33 11.44 2.0 0.17 0.16
20 21 0.67 11.49 9.6 0.83 0.82
30 29 1.00 11.53 12.5 1.08 1.06
40 35 1.33 11.55 15,0 1.29 1.26
50 40 1.67 11.59 16.5 1.42 1.39
60 45 2.00 11.63 18.5 1.59 1.54
70 49.5 2433 11.69 20.5 1.75 1.70
80 54.5 2,67 11.71  23.0 1.96 1.91
90 59.0 3.00 11.75 25.0 2,12 2,06
100 6345 3433 11.79 26.0 2420 2.14
120 11.5 4,00 11.88 29.5 2.48 2.40
150 83.5 5.00 12.00 3545 2,95 2.86
180 95.0 6.00 12.13 40.0 3.29 3.18
240 118,0 8.00 12,39 49.0 3.95 3.81
300 1%6.5 10.0 12.67 57.0 4.49 4.31
360 150.5 12,00 12,95  62.5 4,82 4.61
420 163.0 14.00 | 13,26 68.0 512 4.88
480 173.5 16.00 13.57 72.5 5¢34 5.08
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TABLE NO. (77)
DHANAURI CLAY

45° Sample

Cell Pressure 0.5 kg/cm2

—_— - ————— - T — — " - A S - ot PO STW Mt O MO Mred N S U P i M Vo W " i, d " o o oo oot e O S o Wl Attt it o v i

Strain  Proving Strain  Areag Load . Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading Pcteg.

— " D D S A s ot W . o GO " W S . T —— — > — —— > S iy i Sv" . D Ao W M ) okt et ke e ek S i W M s SAD o e e T o o —y o A

V 0 0 11.40 0 0 0

10 21.0 0.33 11.44 9.0 0.78 0.77
20 31.5 0.67 11.49 13.0 1.13 l1.12
30 39.5 1.00 11.53 16.5 1.43 1l.41
40 45.5 1.33 11.55 19.0 1.64 1.61
50 51.0 1.67 11.59 2l.5 1.85 1.82
60 56,0 2,00 11.63 23¢5 2.02 1.98
70 61l.5 2433 11.67 25.5 2.18 2.13
80 65.0 2.67 11.71 27.0 2.30 . 2.25
90 70.5 3.00 11.75 29.0 2.46 2.40
120 85.5 4.00 11.88 36.0 3.03 2495
150 97.0 5.00 12.00 40.5 3.37 3.28
180 107.5 6.00 12.13 45.0 3.70 359
240 128.5 8.00 12.39 53.5 4.%2 4.18
300 146.0 10.0 12.67 | 60.5 4.°77 4.59
360 160.0 12.0 12.95 66.8 5¢16 4.95
420 170.0 14,0 13.26 71.0 5«35 5.11
480 170.0 16.0 13.57 71.0 5.24 4.98
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TABLE NO. (78)

DHANAURTI CLAY

450 Sample

Cell Pressure 2 kg/om2

Dt st s e G e Y i S i, i i i s i O S T " i Tt L s S Y A A T n o i - - — — - - A o~ ——— T " " - T o T T —

Strain Proving Strain Area Load Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg.

T s et i i SO O o s T~ —— S _—— " — - W " o . oy > hn dash W o S v o — o —— h o - S T — — " — — — o " —— oo

0 0 0 11.40 0 0 0

10 10 0.33 11.44 2.0 0.18 0.170
20 18 0.67 11.48 3.5 0.31 0.30
30 53 1.00 11.53 10,0 0.87 0.85
40 79 1.33 11.55 15.0 1.30 1.27
50 102 1.67 11.59 19.0 1.64 1.61
60 123 2.00 11.6% 22.5 1.93 1.89
70 143.5, 2.33 11.67 26.0 2.23. 2.18
80 164.5 2.67 11.71 30,0 2.56 2.51
90 182.0 3.00 11.75 33.0 2.81 2,75
100 200 3.33 11.79 36.0 3,05 2.99
110 218 3.67 11.83% 39.5 3. 34 3,27
120 235 4.00 11.88 42.5 3.58 3.50
150 278.0 5.00 12.00 50,0 4,17 4.08
180 308.0 ' 6.00 12.13 5545 4.58 4.47
240 340.0 8.00 12.39 61.5 4.96 4,82
260 348, 5 8.67 12.48 63.0 5.05 4,89
300 355.5 10.0 12.67 64.0 5.05 4.87
340 356.0 11.33 12.86 64.5 5.01 4.81
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TABLE KO.(79)
DHANAURL CLAY

0

45 Sample
Cell Pressure 2 kg/cm2
Strain Proving Strain Area Load Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg. :
0 0 0 11.40 0 0 0
10 9 0.33 11.44 2.0 0.17 0.16
20 13 0.67 11.48 2.5 0.22 0.21
30 14 1.00 11.52 3.0 0.26 0.24
40 40 1.3% 11.55 8.5 0.74 0.71
50 59 1.67 11.59 12,2 1.05 1.02
60 72 2,00 11.63% 15.0 1.30 1.26
70 83 2.33 11.67 17.0 1.46 1.41
90 101 3.00 11.75 21.0 1.79 1.73
120 125 4,00 11.88 26.0 2.19 2,11
150 142 5.00 12.00 29.0 2442 2.33
180 164 6.00 12.13 34.0 2.80 2.69
240 1202 8.00 12.39  42.0 3.40 3,26
300 240 10.0 12.67 50.0 3.95 3.TT
360 274 12.0 12.95 57.0 4.40 4.19
420 294 14.0 13.26 61.2 4,62 4.38
450 299 15.0 13.41 62.2 4.64 4.39
460 299 15,33 13.46 62.2 9.62 4.36
480 301 16.00 13.57 62.5 4,61 4.35

500 303 16.67 13.68 63.0 4.61 4.34
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TABLE NO.(80)
DHANAURI CLAY

0

45 Sample

Cell Pressure 1 kg/cm2

- ar tine o - - tn ) M s S . O —— a0 St ) ) h o i Aa S MO S o A o VD W TS oy A i o bty T G bt o T o — oo " o o

Strain Proving Strain Area Load Stress Corrected
Dial Ring in A P P/4 P/A
Reading Reading Pcitg.

- ———————— — - - — o T — o — ot S — ) . M — " T " s intd dky vmn A GLD AN VS AP S T T o e S T . A v ot S S S

0 0 0 11.40 0 0 0
10 52 0.33 11.45 11.0 0,961 0095
20 - 68 0.67 11.49 = 14.0 1.22 1.21
30 79 1.00  11.52  16.2  1.41  1.39
490 88 1.33 11.55  18.5 1.61 1.58
50 98 1.67 11.59 20.5 1.77 1.74
60 107 2.00 11.63 22.5 1.93 1.89
70 114 2.33 11.67  24.0 2.06 2.01
80 123 2.67 11.71 25,2 2.15 2,10
90 131 3.00 11.75  27.0 2.29 2.23
100 141 3433 11.79 29.0 2.45 2.39
120 158 4,00 11.88 33.1 2,78 2.70
150 182 5.00 12.00 38,0 3.17 3,08
180 205 6.00 12.13 43.0 3.55 3,44
240 244 8.00 12.39 51.0 4.12 3.98
300 276 10.0 12,67 575 4.54 4.%6
360 313 12.0 12.95 65.0 5.0% 4.82
420 341 14.0 1%3.26 71.0 5.35 5.11
480 365 16.0 1%.57 76.0 5.60 5.34
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TABLE N§O0.(81)

DHANAURT CLAY

45 Sanple
Cell Pressure 0.5 kg/cm2
Strain Proving Strain  Area Load Stress Corrected
Dial Ring in A P P/A P/A

Reading Reading Petg.

R . s o o —— Y — — P — T —— — - AR S v WO W N T R S e Sk e W SN et A T T W i . W WS . - — — A . w—— -

0 0 0 11.40 0 0 0
10 65 0.33 11.44  14.0 1.23 1.22
20 82 0.67 11.48  17.5 1.52 1.51
30 90 1.00 11.52  -19.0 1.65 1.63
40 98 1.33 11.55 = 20,5 1.77 1.74
50 107 1.67 11.59  22.5 1.94 1.91
60 114 2.00 11.63  23.8 2.05 2,01
70 122 2.33 11.67  25.0 2.14 2,09
80 129 2,67 11.71  27.0 2.31 2.26
90 13 3.00 11.75  28.0 2.38 2,32
100 142 5,33 11.79 29,0 2.47 2.41
120 157 4.00 11.88  32.8 2.76 2.68
150 180 5.00 12,00  37.5 3.13 3.04
180 204 6.00 12,13 42.3 3449 3.38
240 250 8.00 12,39 52.2 4.21 4.07
300 285 10.0 12,67  59.0 4.66 4.48
360 310 12.0 12.95  64.5 4.98 4.77
420 325 14,00  13.26  67.5 5.09 4.85
460 326 15.33  13.46  68.0 5,05 4.79
480 321 16.00  13.57  66.5 4.90 4.64
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TABLE NO.(82)

DHANAURI CLAY

67/2°  Sample
Cell Pressure 2 kg/cm2

et A G 8 i P e e . ot (o 2 o S o i e . iy o o e i S S A P o, S A ok e A S e s e e s i S Ty o o e e o . B T o

Strain Proving Strain  Area Load Stress Corrected
Dial Ring in A P - P/A P/A
Reading Reagding Pctg.

s s o T e e e i S W " o 8 o rwp S A b Wekd R Ay o N s o S T i A D e D D T L o e . W . VA D o e . . e e A SR A o S e et e S

0 0 0 11.40 0 0.087  0.08
10 12.5 0.3% 11.44  2.50 0.087  0.08
20 18.5 0.67 11.49  3.50 0.305  0.30
30 43.0 1.00 11.53 8.0 0.69  0.67
4 . 57.0 1.35  11.55  11.0 0.95 0.92
50 95.0 1.67 | 11.59 17.5 1.51 1.48
60  114.5 2,00 11.63  21.0 1.81 1.77
70 135.5 2,33 11.67  24.5  2.10  2.06
80 154.5  2.67 11.70  28.0  2.39 2.34
90 172.0 3,00 11.75 31,2 2.66 2.60
120 220.0  4.00 11.88  40.0 3,37 3,29
180 293.5 6.00 12,13 53,0 4,37 4.26
290 342 8.00 12.39 62,00 5,00 4.86
300 385.5 10,0 12.67  69.5 5.49 5.31
360 426,5 12,00  12.95  T77.0 5,96 5.76
420 457.5 14,00  13.26  82.5 6.22 5.98
480 483.5  16.00  13.57  87.0 6.43 6,17
540  503.0 16,00 13.90 90.0 6.51 6,22
580 520.0  19.33  14.13  93.5 6.62 6.31

600 525.5 20,00 14.25 94.0 6.596 6.28
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TABLE NO.(83)
DHANAURI CLAY .

671/2O Sample
Cell Pressure 1 kg/cm2

Strain Proving Strain Area Load Stress  Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg.

—— — i — — o — T — - S — . " ——" - " —— — —— — o~ M o —_- o - S " - - — " — —— - —— —— - — -

0 0 0 11.40 0 0 0
10 20 0.33 11.44 4.0 0.35 0.%4
20 52,5 0.67 11.48  10.0 0.871  0.36
30 76.5 1.00 11.53 14,0 1.21 1.19
40 99.0 1.3 11.55  18.5 1.60 1.57
50 118.0 1.67 11.59  21.5 1.86 1.83
60 137.5 2.00 11.63 25,0 2,15 2.11
70 158,0 2,33 11.67  28.8 2.47 2.42
80 175.5 2.67 11.70  32.0 2.73 2,68
90 194.0 3,00 11.75  35.0 2.98 2.92
100 209.0 3.33 11.79  38.0 3.22 3.16
110 226.0 3.67 11.83  41.0 3.47 3,40
120 241.5 4.00 11.88  43.5 3,66 3.58
150 283.0 5.00 12.00  51.2 4.27 4.18
180 315.0 6.00 12,13 57.0 4.70 4.59
240 369.0 8.00 12.39  67.0 5. 41 5,27
300 408.5 10.0 12,67  74.0 5.84 5.66
360 440.0 12.0 12.95  79.5 6.14 5.93
420 447.0 14.0 13.26  80.5 6.07 5.83
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TABLE NO.(84) 151

DHANAURI CLAY

671/2O Sample
Cell Pressure = 0.5 kg/cm2

- S S e . bt W P S o . o o> o o ol il th W o Dot o v i e iy G St O Pt W ol bt o W (SR P Nk Mo Mo RS D Sy At " e W S . . o v T~ —

Strain Proving Strain  Ares Load Stress Corrected
Dial Ring in A P P/A - P/A
rReading Reading  Pctg.

T — b o A0 S s ook W D S o BN o bt 8 AN S T 8 o vy o AP A A S bt T S ot s STV O T S M S - - - — > i VS . - o

0 0 0 11.40 0 0 0

10 14 0.33 11.64 2.5 0.219  0.21
20 36 0.67 11.48 7.0 0.653  0.64
30, 54 1.090 11.52  10.0 0.868  0.85
40 66 1.33 11.55  12.2 1.06 1.0%
50. 77.5 1.67 11.59  14.5 1,251 1.22
60 88 2.00 11.63  16.5 1.42 1.38
70 98 2.53  11.67  18.0  1.54  1.49
80 107 2.67 11.71 20.0 1.71 1.66
90 116 3,00 11.75  21.2 1.80 1.74
100 125 3.33 11.79 23.0 1.95 1.89
120 142.5 4.00 11.88  26.0 2.19 2.11
150 168.5 5,00 12.00  30.5 2.54  2.45
180 192.0 6.00 12,13 35.0 2.89 2.78
240 234.5 8.00 12.39  42.5 3,43 3.29
300 270.0 10.0 12.67  49.0  3.87 3.69
360 301.0 12,00 12.95 54,0 4.17 3.96
420 327.0 14.00  13.26  59.0 4.46 4.22

460 337.5 15.33 13446 61.0 4.5% 4,27
480 324,0 . 16,00 1%.57 58.5 4.31 4.05
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TABLE NO.(85)
DHANAURI CLAY

671/2o Sample
Cell Pressure 2 kg/cm2

- - o o~ — o ——— _———— — ———— O _—— i o0 ol ) b s ) v e WY T S S T . W o T — - O Al A s O o T A g —me

Strain Proving  Strain  Area Load Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading  Pctg. '

— " — - (" T S —— " o oo S —— . o A A SN N O D s (i s Pt A e o A s W S0 M AP M T D Ao ot i i o D B b P Sl M e e s o G

0 0 0 11.40 0 -0 0

10 16.5 0.33 11.44 3.0 0.262  0.252
20 20,0 0.67 11.48 4.0  0.3.48 0.338
30 23,5 1.00 11.52 4.5 0.391 0.371
40 25.5 1.33 11.55 5.0 0.433  0.403
50 29.0 1.67 11.59 5.8 0.500  0.470
60 45.0 2,00 11.63 8.5 0.731  0.691
70 65.5 2.33 11.67  12.2 1.05 1.00

80 82,0 2,67 11.71  15.25 1.30  1.25

90 98.0 3,00 11.75  18.0 1.53 1.47

120 135.5 4,00 11.88 24.8 2.09 2.01

150 171.5 5. 00 12,00  31.0 2.58 2.49

180 198.5 6.00 12,13  36.0 2,97 2.86

240 249.0  8.00 12.39  45.0 3.63 3.49

300 287.5 10.0 12,67  52.0 4.10 3.92

360 326. 5 12.0 12,95  59.0 4,56 4435
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TABLE NO.(86) o 133
DHANAURI CLAY

67%/2° Sample
Cell Pressure 1 kg/cm2 ‘

e sa A v s A . - A — o i W T ot S S (oA 008 N fon SO D G S W NS B O s S o S GBS A A i T D Sy e Y - S8 S i a8 St S o

Strain Proving  Strain  Aresg Load Stregs Corrected
Dikl Ring in A P P/A P/A
Reagding Reading Pctg.

s " S o L S —— — — > W —— Y — A — W — M o —— " —-— " - " - A W T B Vo s b} N T = L T S U — o T~

0 0 0 11.40 0 0 0

10 12 0.33 11.44 2,3 0.202 0,192
20 34 0.67 11.48 6.5 0.566  0.556
30 52 1.00 11.52 9.8 0.825  0.805
40 65 1.33 11.55  13.0 1.13 1.10

50 77.5 1.67 11.59  14.2 1.23 1.20

60  87.5 2,00 11.63  16.2 1.39 1.35

70 98.0 2.3% 11.67  18.0 1.54 1.49

80 107.0  2.67 11.71 20,0 1.71 1.66

90 115.0  3.00 11.75  21.0 1.79 1.73

100 125.0  3.33 11.79  23.0 1.95 1.89

120 143.0  4.00 11.88  26.0 2.19 2.11

150 174.0  5.00 12,00 31.5 2.63 2.54

180 199.0  6.00 12,13 36.0 2,97 2.86

240 246.0  8.00 12.39  44.5 3,59 3,45

300 284,0  10.0 12.67  51.5 4.06 3.86

360 323.5 12,00 12,95  58.5 4.52 1,31

420 357.0  14.00  13.26  64.5 4.86 4.62

460 369.5  15.33  1%3.46  67.00  4.98 4.72

- v " " — i S $37 S P P S A A S R T A S W o a0 S o e ) Ares A Yot . S AN o o e Sords 0N Vit S 4} O A S S e Ml $00% e e o N st i Mo



TABLE NO.(87)
DHANAURI CLAY

671/2O Sanple
 Cell Pressure 0.5 kg/cm

R Ml s A e L (M i o s = S - T M - ——" Y- v — T W — ——— A — — A T > T _. W - " e Bt BB IS s M e O S T — -

Strain  Proving Strain Ares Load Stress Corrected
Dial . Ring in A P P/A P/A
Reading Reading Pctg.

T e 0 . e e D o Mo A = s W o~ e " — v W — - —— o \in ——— A A St - S D T S " o bt — T (8 TV T S . S AN T o o s o

0 0 0 11.40 0 0 0

10 32,0 0.33 11.44 6.0 0.525  0.515
20 57,0 0.67 11.48  10.5 0.914  0.904
30 S 71.5 © 1.00 11.52  13.2 1.15 1.130
40 84.0 1.33 11.55  15.5 1.34  1.31

50 93,0 1.67  11.59  17.1 1.48 1.45

60 102,0  2.00 11.65  19.0 1.63 1.59

70 110.5  2.33 11,67 20,1 1.72 1.67

80 119.0  2.67 11.71  22.0 1.88 1.83

90 127.5  3.00 11.75  23.5 2,00 1.94

100 137.0  3.33 11.79 25,0 2,12 2,06

110 145.0  3.67 11.83  26.5 2,24 2.17

120 155.0 4,00 11.88  28.1 °  2.37 2.29

150 181.0  5.00 12.00  33.0 2.75 2.66

180 206.5  6.00 12,13  37.5 3,09 2,98

240 253,0  8.00 12.39  46.0 3.71 %.57

300 290.0 10,0 12,67 52.5 4,14 3.96

360 320.0 12,0 12.95  58.0 4.48 4.27

400 335.0 . 13.33  13.15  60.5 © 4.60 4,37
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TABLE NO.(88)
DHANAURI CLAY

Horizontal Sample

Cell Pressure 2 kg/cm2

- i Sy ——; —" t Tt o ——— B D " oo G —— o S .o GAMA P Mo i A T AR R Vi S e S o — . o o — S - - s - - o

Strain Proving Strain  Area Load Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg. '

- - - - ——— . . e " o P D " i s e Gy ) St o S S o . T —_ o AV A MDD Ao (o Ve St o T o - - — - > Mo

0 0 0.0 11.40 0.0 0 0

10 4.5 0.33 11.44 2.5 0.21 0,20
20 8.5 0.67 11.49 4.0 0.34 0.33
30 27.5 1.00 11.53 11.5 0.99 0.97
40 37.5 1.33 11.55 15.5 1.34 1.31
50 46 1.67 11.59 19.5 1.68 1.65
60 54 2,00 11.63 22.5 1.93 1.89
70 59.5 2.%3 11.67 25.0 2.14 2.09
80 66.0 2,67 11,71 27.5 2,34 2,29
90 T1.5 3,00 11.75 30,0 2.55 2.49
100 76.5 3.33 11.79 32,0 2.7 2.6
120 86.0 4.00 11.38 36.0 3,03 2,95
150 99.0 5.00 12,00 41.5 3.45 3,36
180 1Y9.0 6.00 12.13 46,0 3,79 3.68
240 128.5  8.00 12.39 54,0 °  4.35 4.21
300 141.0  10.0 12.67 59.0 4.65 4,47
360 154.0 12,00 12.95 64.0 4.94 4,73
400 159.0  13.3%  13%.15  66.5 5.05 4.82
420 169.5 14,00 13.26 67.0 5.05 4.81

480 161.5 16.00 13.57 67.0 4.93 4.67
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TABLE H0.(89)

DHANAURI CLAY

Horizontal Sample
Cell Pressure 2 kg/cm2

. i o SO T A L Al it o e e B i iy S T — " (e T— Mo — s A o Pt Ty Tt A ey ® MMM b s ik S T P S o — V. — - - —— T — "

Strein  Proving Strain  Area Load Stress Corrected
Dial Ring in A P P/a P/A
Reading 2Reading Rewyding

T 127 -2
0 0 0 11.40 0 0 0

10 6.0 0.33 11.44 2.5 0.219 0.209
20 25.0 0.67 11.48 10.5 0.915 0.905
30 35.0 1.00 11.52 14.5 1.26 1.240
40 94.0 1.33 11.55 18.5 1.60 1.570
50 5L.5 1.67 11.59 21.5 1.86 1.830
60 58.5 2.00 11.63 24.5 2.11 2.070
70 64.0 2,33 11.67 26.5 2,27 2.220
90 -75.5 3.00 11.75 31.5 2.68 2,620
120 90.0 4,00 11.88 375 3.16 3,080
150 101.5 5.00 12.00 42.5 3.54 3.450
180 112,90 6.00 12.13 47.0 3.88 3.770
240 129.0 8,00 12.39 54.0 4.36 4,22
300 144.5 10.0 12.67 60,0 4.74 4.56
360 157.5 12.0 12.95 65.5 5.06 4.85‘
420 169.0 14.0 13;26 70.6 5.32 5;08
480 178.5 16.0 13.57 74.5 5.49 5.23
520 182.5 17.3% 13.80 7.0 5.51 5.25
540 183.0 18,00 13.90 76.1 5.48 5.19
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TABLE NO.(90)
DHANAURI CLAY

Horizontal

Cell Pressure 1 kg/cm2

- Lt s s o ot - e o — o boS oot 2 i T - ot i W S MM Uit b A My A (ot i e e e Mo T Abp e G W ot it S e e B T S S A . —

Strain Proving Strain Area Load Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg.

- — —— TR 450 S it Uy P S W S S o A FD UMD B Mkl A . L S} WU Mk e, k. o e e W P e VA A i ) iy W do g i b A ) e WS . A v " . o S —

10 12 0.33 11l.44 2.0 0,175  0.17
20 47 0.67 11.48 9.5 V.828 0,82
30 - 60 1.0V 11.52 12.5 1.09 1.07
40 75 1.33 11.55  14.5 1.26 1.23
50 89 1.67 11.59  18.5 1.60 1.57
60 99 2,00 11.63 20.5 1.76 1.72
70 107 2.33 11.67 22.5 1.93 1.88
80 120 2.67 11.71 25.0 2.14 2.09
90 132 3,00 11.75 27,1 2,31 2,25
100 144 3,33 11.79 29.0 2,46 2,40
120 161 4.00 11.88 33,5 2,82 2.74
150 183 5.00 12.00 38,0 3,17 3,08
180 204 6.00 12.13 42.5 3450 3439
240 237 8.00 12.39 49.5 4,00 3.86
300 263 10.0 12.67 54,5 4.30 4,12
360 283 12.0 12.95 59.0 4.56 4.35
390 290 13.0 13.10  60.5 4,62 4.40
420 290 14.0 13,26 60.5 4.56 4,32
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TABLE NO.(91)

DHANAURI CLAY

Horizontal Sample

Cell Pressure 0.5 kg/cm2

—— e T A VoS v n g —- - — . A — b T G N AV " — D b W S S WD aiub MM W s T M ——— — — - — — - ——— " " o

Strain  Proving Strain  Ares Load Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg.

0 0 0 11.40 v 0 0

10 21 0.33 11.44 9.0 0.786  0.776
20 30, 5 0.67 11.48  12.5 1.091  1.081
30 37,0 1.00 11.52  15.2 1.317  1.297
40 42.5 1.33 11.55  18.0 1.557  1.527
50 49.5 1.67 11.59  20.2 1.742 1.712
60 54,5 2.00 11.63 23,0 1.975  1.945
70 59.5  2.33  11.67 - 25.0  2.150  2.110
80 64,5 2,67 11,71 27.0 2,310  2.260
90 72.0 3,00 11.75  30.0 2.550  2.500
100 75.5 3.33 11.79  31.5 2,670 2,610
120 84,5 4.00 11.88  35.5 2.990  2.910
150 99.5 5.00 12.00  41.5 3.460 3,370
240 127.0  8.00 12.39  53.0 4,275  4.130
300 142.5  10.0 12.67  59.5 4.700  4.520
360 157.0  12.0 12.95  65.2 5.0% 4.820
420 167.5  14.00  13.26  70.0 5,28 5.040
440 169.5  14.67  13.37  71.0 5,51 5.060
480 169.5  16.00  13.57  T1.0 5.225  4.965
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TABLE NO.(92) 13

BLACK COTTON

Vertical Sample

Chamber Pressure 2 kg/cm2

——— . . — — o — " — — —— — ——— — - - " —— —— — " ——— - o " A - " G — — — — o — — Y -~

Strain  Proving Strain  Area Loed Strain Corrected
Dial Aing in A P P/4 B/A
Reading Reading Pctg.

—— o — - - S - ot D s S B G e S = TS W M S T . A D o P — - — — - i 1 D e B o i Ml Yl M M Y SAD S S S W 40 2t o

0 0 0 11,40 0 0 0

10 33 10,33 11.44 645 V.56 0.55
20 92 0.67 11.49  15.0 1.30 1.29
30 148 1.00 11.53% 27.0 2.34 2.32
40 212 1.33 11.55 3845 3433 3430
50 275 1.67 11.59 50.0 4,31 4,28
60 337 2,00 11.63 61.0 524 5.20
70 397 2f33 11.67 \71.5 6.12 6.07
80 455 2617 11.71 82,0 7.00 6.95
90 510 3,00 11.75 92,0 7.82 7.76
100 562 3.33 11.79 100.0 . 8.48 8.42
110 613 3.67 11.83  110.0 9.29 9,22
120 661 4,00 11.88  119.0  1V.01 10,93
130 709 4,33 11.92  127.5  10.69  10.61
150 785 5.00 12,00  141.0  11.75 11.66
180 881 6,00 12,13  158.0 13,02 12,91
240 1v15 8.00 12.39  182,0  14.68 14.54
280 1070 933 12.57 191.5  15.23 15.06
300 1077.5 10,00 i2°67 193,0  15.23 15,05
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TABLE ¥0.(93) :

BLACK COTTOW

Vertical Sample

Chamber Pressure 1 kg/cm2

A e o " ———— - — it o iy A o S — o ot A (A — - — " " — — - Wl ot o Tt o o B — — e - — ot

Strain Proving Strain Area Load Stress Corrected
Dial Ring in A P P/A P/A
ﬁeading Reading Pctg. ' ,

- — - ———— — — —— o — - o~ —— " — A T ——— — " — " ——— > - "y T - " T ——e e S

0 0 0 11.40 0 0 0
10 32 10.33  1l.44 6.0 0.52 0.51
20 58 0.67 11.49 11.0 0.95 - 0.94
30 112~ 1.00  11.53  20.5  1.77  1.75
40 175 1.33 . 11.55 32,0 2,77  2.74
50 237 1.67  11.59  43.0  3.71  3.68
60 293 2,00 11.63% 53.0 4,55 4.51
70 346 2,33 11.67 62,5 5.35 5,30
80 400 2.67 11.71  72.1 6.15 6.10
90 452 3,00 11.75 8l.5 6.93 6.87
. 100 498 3.%3 11.79  89.8 7.61 7455
110 544 3.67  11.83 97.00  8.19  8.12 |
120 584 4.00 11.88  105.0  8.83 8.75
130 623 4.32 11.92  112,0  9.39 9.31
140 656 4.67 11.95  118.0  9.87 9.78
150 688 5.00 12.00 123.5 10.29 10,20
180 748 6.00 17.13  134.0  11.04  10.93
220 784 7.33  12.31  141.0 11.45  11.32
240 768 8.00 12.39  138.0  11.15  10.99
260 718 8.67 12.48 . 129.0 10.33 10.17
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TABLE NO.(94) 141

BALCK COTTON

Vertical Sample

Chamber Pressure 0.5 kg/cm2

- o o oy P . e S S o O S G Uk . A s i S oy T A o . ok Ll e o Ul A 2 e At T e e ot i o o St T o o S M . o

Strain Proving Strain  Area Load Stress  Correcte
Disl Ring in A P P/A P/A
Reading Reading Pctg. )

- o i S D VP o e S e A Tt Ok e S A Bl R GG Y W T D S o by o i boih S S P W P —— - — > T S -t Son M T o — o D o o

0 0 0 11.40 0 0 0
10 57,0 10.33  11.44 11,0  0.96  0.95
20 123.0  0.67  1l.49 22,5  1.95  1.94
30 188.0  1.00  11.53  34.0 2,94 2,92
40 255.0  1.33  11.55  46.0 . 3.9 3.95
© 50 320,0 1,67  11.59  58.0 5,00 4,97
60  385.0  2.00  11.63  70.0  6.01  5.97
70 . 4500 2.33 11,67  81.0  6.9¢  6.89
80 505.0  2.67 11.71  91.0 .77 1.72
90 560, 0 3,00 11.75 191.0 8.59 8.53
100 612.0  3.33 11,79 110.0  9.32 3.26
110 662.0 3.67 11.83 119,0 10,05 9.98
120 712.0 4,00 11.88  128.0  10.72  10.69
130 760.0  4.32  11.92  136.5  11.45  11.37
140 802.0  4.67  11.95  144,0  12.05  11.9
150 842,0 5,00 12,00  151.0  12.58  12.49
160 880.0  5.33 12,04  158.0  13.12  13.02
180 947.0 6,00 12,13  170.0  14.01  13.90
240 1065.0 8,00 12,39  190.0  15.33  15.19

300  1020.0 10,00 12.67 182.5 14.40 14,22
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TABLE NO.(95) : 142
BLACK COTTON

Vertical Sample

Chamber Pressure 2 kg/cm2

e s G o W - D - S -~ v Ut e e S s i ) U A ST Tt v > o T S OO o ey PR ——— — - — T — . "o WA S > — o n —

Strain Proving Strain Area Load Stress Corrected
Dial Ring in A P P/A P/a
Reading Reading Pctg.

T S " T D r—— ———— s on s W 7t o A — — T ——— " — — - - - ot S _———— oo S - —— A o — . o . o o s

0 0 0 11.40 0 0 0
10 87 0.33 11.44 16.0 1.39 1.38
2o'l 172 0.67 11.49 31,2 2.7 2.70
30 250 1.00 11.53 45.0 3.90 3.88
40 324 1.33 11.55  58.5 5.06 5.03%
50 392 1.67 11.59 7L.0 6.12 6.09
60 461 2,00 11.63 . 83.0  7.13 7.09
70 525 2.33 11.67 94.5 8.09 8.04
80 585 2.67 11.71 105,2 8.98 8.93
90 646 3,00 11.75 116.0 9.87 9.81
100 705 3.33 11.79 126.5 10.72 10.66
110 760 3.67 11.83 136.2 11.51 11.44
120 812 4,00 11.88 145.5 12.24 12.16
130 861 4.33 11.92 154.5 12.96 12.88
140 910 4.67 11.95 163.0 13.64 13.55
150 960 5.00 12,00 172.0 14.33 14.24
180 1092 6.00 12.13 195.5 16.11 16.00
240 1290 8.00 12439 230.5 18.60 18.46
300 1372 10.00 12.67 245.5 19.37 19.19
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PABLE NO.(96) 143
BLACK COTTON '

Vertical Sample
Chember Pressure 1 kg/cm2

D e 4t S e ot o " T — o — S D —— o - S " —— - YD W D WL P S oy A . o M —— — Ay T - - —— - ot S W aa

Strain  Proving Strain Area Lozad Stress Corrected
Dial Ring in A P P/A P/i
Reading Reading Pctg.

- — o — - ———"—— o — S~ TS “aD NP dwn - " " S ——— " " o P oo L N A - — U A o ———— T A " —— -

0 0 0 11.40 .0 0 0
10 70 0.33 11.44  13.0 1.13 1.12
20 157 0.67 11.49  28.5 2.48 2.47
30 238 1.00 11.53  43.0 3.72 3,70
40 332 1.33 11.55  60.0 5.19 5.16
50 393 1.67 11.59  71.0 6.12  6.09
60 450 2,00 11.63  81.0 6.96 6.92
70 500 2.%3 11.67  90.0 7.71 7.66
80 550 2,67 11.71  99.0 8.45 8,40
90 592 3,00 11.75 106.5 9.06 9.00
100 635 3,33 11.79  114.0  9.66 9.60
110 678 3,67 11.83  122.0  10.31  10.24
120 715 4.00 11.88  128.5  10.81  10.73
130 749 435  11.92  134.5  11.28  11.20
140 778 4.67 11.95  1%9.5  11.67  11.58
150 805 5,00 12,00  144.5  12.04  11.95
180 857 6.00 12.13  154.0  12.69  12.58
220 888 7.33 12.31  159.0  12.91  12.78
240 890 8.00 12.39  160.0  12.91  12.77
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TABLE NO.(97)

BLACK COTTON

201/2°  sample

Cell Pressure 2 kg/cm2

- — ——— - —— - o — " . —__— S A3 AP - —— AN WD 10 T o — o o oy iy D P D SR VR ot Ak S o T i Ak S P S W T S o i S . S S

Strain Proving Strain Area Load Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg. ,

o - . — > - — v — " - —— i —— — - " - - T S " S "y S —- Nt " S _— S - S D Y - — — — - — o

0 0 0 11.40 0 0 0

10 20.0 10.33  11.44 4.0 0.34 0.33

20 50,0 0.67 11.49 9.5 0.82 0.81

30 107.0 1.00 11.53 20,0 1.73 1.7

40 168.0  1.3%3 11.55 30,5 2.64 2.61

50 200.0  1.67 11.59  36.2 3.12 3.09

60 270.0  2.00 11.63  49.0 4.21 4.17

70 330.0 2,33 11.67  60.0 5.14 5.09

80 382.0 2,67 11.71  69.0 5.89  5.84

90 428.0  3.00 11.75 - 76.5 6.51 6.45

100 470.0  3.33 11.79  84.5 7.16 7.10

110 510.0  3.67 11.83  92.0 7.77 7.70

120 545.0  4.00 11.88  98.0 8.24 8.16

150 639.0  5.00 12,00  115.0  9.58 9.49

180 706.0 6.00 12.13 127.0 10.46 10.35
240 796.0  8.00 12.29  143.0  11.54  11.40
280 830.0  9.33 12,57  149.0  11.85  11.68
300 834.0  10.0 12.67  149.5  11.79  11.61
360 824.0  12.0 12.95  148.0  11.45  11.24
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TABLE NO.(98)
BLACK COTTON

221/2 Semple
Cell Pressure 0.5 kg/cm2

R > e - — e Y —— - " Ta" VS VO —— — S W . — VAR — ) " A” - S — —— o —— ot o " -V MES PP S S i e o — —— - — - o~ -

Strain Proving Strain  Areg Load Stress  Corrected
Dial Ring in . A P P/A P/A
Reading Reading Pectg.

o — - - —— —— - S o= N _—— W . an S SRS R o D VD W o s S I WA VA A N LS ee G M e A W M . . S e S v S ot . S v

0 0 0 11.40 0 0 0

10 20.0 0.33 11.44 9.0 0.34 0.33
20 50.0 0.67 11.49 9.5 0.82 .81
30 98.0 1.00 11.53 18.0 1.56 1.54
40 153.0  1.33 11.55 28.0 2.42 2.39
50 210.0  1.67 11.59 38.0 3,27 3.24
60 263.0 2,00 11.63  47.7 4.10 4.06
70 305.0 2.3% 11.67 55.0 4,71 4,66
80 345.0 2.67 11.71 62.5 5433 5.28
90 382.0 3,00 11.75  69.0 5.87 5.81
100 420,0 ' 3,33 11.79 76.0 6.44 6.38
110 452.0 3.67 11.83 8l.5 6.88 6.81
120 482.0 4,00 11.88 87.0 7.32 7. 24
130 510.0 4.33% 11.92 92.0 7.71 7.63
140 52840 4,67 11.95 95.0 7.94 7.85
150 547.0 5.00 12,00 98.5 8.20 8.11
180 585.0 6,00 12.13 105.5  8.69 8.58
240 615.0 8.00 12.39 110.5 8.91  8.77
300 570.0  10.0 12.67 102,5  8.08 7.90
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TABLE NO.(99)
BLACK COTTON

221/2o Sample
Chamber Pressure 2 kg/cm2

- o e S GO e — U - o —— A —— — - o —— A - — ——— " " T . S U T T O o o o . ok TS M S — L o o - T o o

Btrain Proving Strain  Area Load Stress Corrected
Dial Ring in A P P/A P/A
Reagding Reading Pctg.

- —— - —— — - S - Y — S v D W — S A ——— T " N s - — e ! — . SO - o -

0 0 0 11.40 0 0 0
10 10 0.33 11.44 2.0 0.17 0.16
20 38 0.67 11.49 7.0 0.60 0.59
30 92 1.00 11.53  17.0 1.47 1.45
40 153 1.33 11.55  28.0  2.42 2.39
50 215 1.67 11.59 39.0 3.36 3433
60 280 2.00 11.63  50.5 4.34 4.30
70 347 2.33 11.67  62.5 5.35 5.30
80 390 2,67  11.71  70.5 6.02 5.97
90 432 3,00 11.75  78.0 6.63 6.57
100 485 3.33 11.79  87.5 7.42 7.36
110 540 3,67  11.83  97.5  8.24 8.17
120 585 4,00 11.88  105.0  8.83 8.75
130 635 4.33 11.92  114.0  9.56 9.48
150 715 5.00 12,00  128.,5 10,70  10.61
180 856 6.00 12,13 153.5  12.65  12.54
240 1130 8.00 12.39  202.0  16.30  16.16
300 1268 10.0 12.67  226.5  17.87  17.69
320 1285.5 10.67  12.76  230.0  18.02  17.83
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TABLE NO.(100) 147
BLACK COTTON

221/20 Sanple
Chamber Pressure 1 kg/cm2

s oy s s 222 o oo . A —— S =} W . . T T > " —" — - — o " e " A — " U " N ———— —— — . SO b _ G — - .- W sonn

Strain  Proving Strain . Ares Load Stress Corrected
Dial Ring in A P ~ P/A P/A
Reading Reading Pctg.

- T ———— — - — ——— b - V> T T — " s - N - —— " - - V- — - O i Vot A - - - -

0 0 0 11.40 0 0 0

10 30 0.33 11.44 5.5 0.48 0.47
20 84 0.67 11.49  15.5 1.34 1.33
30 145 . 1.00 11.53  26.5 2.24 2,27
40 - 215 1.33 11.55  39.0  3.57 3.34
50 285 1.67  11.59  51.5  4.44  4.41
60 - 345 2.00 11.63  62.5 5.37 5.33
70 400 2.33 11.67  72.5 6.21 6.16
80 460 2.67 11.71 ~ 83.0 7.08 7.0%
90 518 3.00 11.75 93,0 7.91 7.85
100 573 3.33 11.79  103.0  8.73 8.67
110 630 3.67 11.83  113.0  9.55 9.48
120 685 4,00 11..88 123,0 10,35 10.27
130 740 4,33 11.92 13%.0 11.15 11.07
140 793 4.67 11.95  142.5  11.92  11.83
150 847 5,00 12,00 152.0  12.66  12.57
180 983 6.00 12,13 176.0  14.50  14.39
240 1217 8.00 12.39  217.0  17.50  17.37
280 1301 9.33 12.57 232.5 18.45 18.32
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TABLE NO.(101) N 148
BLACK COTTON

221 /2° semple

Chamber Pressure 0.5 kg/cm2

P e —— —— —— — - — o o - " o s o T — o As o . St — . A WA . s d T A Swn - 49 Ny AR A ool e et A e S S o o o

Strain Proving Strain Area Load Stress Corrected
Digl Ring in A P P/A P/A
Reading Reading Pctg.

e o v - . - - o . - ——— D o — - oa o - L > $PE WAL o WA L A VA P " . T e i ek S oo S Tl o P - o —— — o oa e -

0 0 0  11.40 © 0 0
10 30 0.33 11.44 5.5 0.48 0.47
20 85 0.67 11.49 16.0 1.39 1.38
30 167 1.00 11.53  30.2 2.61 2.59
4 230 1,55  11.55  41.5  3.59  3.56
50 285 1.67 11.59  51.5 4.44 4.41
60 350 2,00 11.63  63.0 5.41 5.37
70 408 2.33  11.67  74.0 6.34 6.29
80 463 2.67 11.71  83.5 7.1% 7.08
90 515 3.00 11.75  93.0 7.91 7.85
100 568 3.33 11.79  102.0  8.65 8.59
110 613 3.67 11.83  110.0  9.29 9.22
120 658 4,00  11.88  118.0  9.93 9.85
130 700 4.3% 11.92  126.0  10.57  10.49
140 737 4.67 11.95  132.2  11.05  10.97
150 770 5. 00 12.00 ©1%8.0  11.50  11.41
160 798 5.33 12,04  143.0  11.87  11.77

170 816 5.67  12.09  146.5  12.11  12.00
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TABLE NO.(102) 149

BLACK COTTON

Chamber Pressure 2 kg/cm2 ’ ‘ 45°Sanple
Strain Proving Strain Area Load Stress Corrected
Dial Ring in A P P/A P/A

Reading Reading Pctg.

— — - — o - T " —— ————— - A — - ikt W — " ot s S S A s " Y S CA A " —— O — (" (o S ——— " o

0 0 0 11.40 0 0 0

10 15 0.33 11.44 3.0 0.26 0.25

20 30 0.67 11.49 5.5 0.47 0.46

30 60 1.00 11.55  11.5 0.99 0.97

40 118 1.33 11.55  21.5  1.86 1.83

50 175 1.67 11.59  32.0 2,76, 2.73

60 233 2.00 11.63 42,0 3.61 3,57

70 290 2.33 11,67 52.5 4.49 4.44

80 344 2.617 11.71  63.00  5.38 5.33

90 400 3,00 11.75  22.5 6.17 6.11

100 450 3.33 11.79  81.0 6.87 6.81

110 498 3.67 11.83  89.5 7.56 7.49

120 547 4.00 11.88  98.5 8.29 8.21

130 592 4.33 11.92  106.5  8.93 8.85

150 672 5.00 12,00  121.0  10.08  9.99

180 773 6.00 12.13  138.5  11.41  11.30
240 900 8.00 12,39 ~ 161.5  13.03  12.89
280 929 9.33 12.57  166.5  13.24  13.07
300 924 10.0 12.67  165.5  13.02  12.84
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TABLE NO.(103)
BLACK COTTON

45° Sample
Chamber Pressure 1 kg/cm2
Strain Proving Strain Ares Load Stress Corrected
Dial Ring - in A P P/A P/A

Reading Reading

D o S D ot BB ) e e, T T B T ot D e e B i B WD D S WS P W o A " - - o —— — i S — o TP S P o Sy S

0 0 0 11.40 0 0 0

10 23 0.33 11.44 4.5 0.39 0.38

20 78 0.67 11.49 14.5 1.26 1.25

30 142 1,00 11.53 26.0 2.25 2,23

40 203 1.33 11.55 37.0 3,20 3.17

50 265 1.67 11.59 48.0 4.14 4.11

60 320 2.00 11.63 58.0 4.98 4.94

70 376 2,33 11.67 68.0 5.82 5. 77

80 429 2.67 11.71 77.5 6.61 6.56

90 482 3,00 11.75 87.0 7.40 7.34

100 530 3.33 11.79 95.5 8.10 8.04

110 577 3,67 11.83  104.0  8.79 8.72

120 617 4,00 11.88 111.0 9.34 9.26

130 652 4,33 11.92  117.0 9,81 9.73

140 688 4.67 11.95 123.5 10.33 19,24
150 715 5,00 12,00 128.5 10,70  10.61
180 174 6,00 12.1% 139.0  11.45  11.3%4
200 785 6.67 12,22 141.0 11,53  11.41
240 746 8.00 12.39 134.0  10.81 10.67
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TABLE NO.(104) : 151
BLACKX COTTON |

45°

Chamber Pressure 2 kg/cm2

Sample

. ——— - o ——r— " . G S~ - D WP U o e o — — s — s o S — - T S U Al o — > " —— ———— o

Sfrain Proving Strain Area Load Stress Corrected
Dial Ring in A P P/A P/A.
Reading Reading Pctg.

—— ——— ——— - - - 00D b S S S A I T i D D A A D M VO T W S ol S Ahnp MM S TS A SUR i Y G WD e CHD e W G - . - — - — —— -

o 0 0 11.40 0 0 0
10 49 0.33 11.44 9.0 0.78 - 0.77
20 112 0.67 11.49 20.5 1.78 1.77
© 30 180 1,00 11.53  32.5 2.81 2.79
40 257 1.33 11.55  46.5 4,02 3.99
50 315 1.67 11.59 . 57.0 4,91 4.88
60 375 2.0Y 11.63 * 68.0 5.84 5.80
.70 438 2.33 11.67  79.0 6.76 6.71
80 495 2.67 11.71  89.0 7.60 7.55
90 550 3.00 11.75  99.0 8.42 8.36
100 602 3.33 11.79  108.5  9.20 9.14
110 652 3.67 11.83  117.0  9.89 9.82
120 700 4.00 11.88  125.510.56 10.48
130 742 4.33 11.92  133.0 11,15  11.07
150 816 - 5.00 12,00  146.5 12,20 12,11
180 915 6.00 12.13  164.0  13.52  13.41
240 1043 8.00 12.39  186.5  15.05 14,91
280 1Y98 9.3% 12.57 196.5  15.63 15.46
300 1107.5 . 10.0 12.67  198.0  15.62  15.44
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TABLE NO.(105)

BLACK COTTON

45O Sample

Chamber Pressure 1 kg/cm2

Strain Proving Strain Area Load Stress . Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg. '

- a—— - —— — —— > " - ——— v~ —— " -l " i ——h S TR - > A . G " ——————— - -~ ]~ V- T —— " S v i g bt b

0 * o 0 11.40 0 0 0

10 32 0.%3 11.44 ' 6.0 0.52 0.51

20 100 0.67 11.49  18.5 1.61 1.60

30 165 1.00 11.53  30.0 2.60 2.58

40 227 1.33 11.55  41.0 3.54 3,51

50 287 1.67 11.59  52.0 4.48 4,45

60 343 2,00 11.63  62.5 5.37 5.33

70 395 2.3% 11.67 = 1.5 6.12 6.07

80 446 2.67 11.71  80.0 6.83 6.78

90 490 3,00 11.75  88.2 7.50 7.44

100 535 3,55 11.79  96.2  8.15  8.09

110 572 3.67 11.83  103.0  8.70 8.63

120 608 4.00 11.88  109.5  9.21 9.1%

130 637 4,33 11.92  114.5  9.60 9. 52

140 660 4.67 11.95  118.5 - 9.91 9.82

150 680 5.00 12,00  122.0  10.16  10.07
160 693 5.33 12,04  125.0  10.38  10.28
180 714 6.00 12,13  128.0  10.55  10.44
240 751.0  8.00 12.39  135.0 10.89  10.75
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TABLE X§0.(106) . 153
BLACK COTTON

0

45 Sample
Chamber Pressure 0.5 kg/cm2
Strain Proving Strain Areag Load Stress Corrected
Dial Ring in A - P P/A P/A

Reading Reading Pctg.

- — - T ————— - — - _ - —————— - T — — — WA — T -V - - " " T — o —_ ——— —— —

0 0 0 11.40 0O 0 0

10 40 0.33 11.44 7.5 0.65 0.64
20 85 0.67 11.49  16.0 1.39 1.38
30 140 1.00 11.53 25.5 2.21 2.19
40 195 1.33 11.55 35.5 3.07 3,04
50 260 1.67  11.59  47.0 4.05 4.02
60 307 2.00 11.63 5545 4.77 4,73
70 355 2433 11.67 64.0 5¢48 5.43
80 400 2.67 11.71 72.0 6.14 6.09
90 442 3.00 11.75  80.0 6.80 6.74
100 480 3.33 11.79 86.5 7.33 7.27
110 510 3;67 11.83  92.0 7.77 7.70
120 535 4.00  11.88  96.0.  8.08 8,00
130 551 4,33 11.92 100.0 8.38 8.30
140 568 4.67 11.95  102,0  8.53 8.44
150 577 5,00 12,00  104.0  8.66 8.57
160 584 5.33 12.04  105.0 8.72 8.62
180 591.0  6.00  12.13  106.5  8.77  8.66
240 - 590.0  8.00 12.39  106.0  8.55 8.41

300 580.0 10,0  12.67 104.5 8.25 8.07



TABLE NO.(107) o 15i

BLACK COT®ON

671 /2° Sample

Chamber Pressure 2 kg/cm2

—— — - " S —— = " - ——— v o o — ——— " A —— - = —— - —— — . — Y — o " — —— S — — ] ———— -

Strain  Proving Strain  Area Load Stress Corrected
Dial Ring in A P P/4 P/4
Reading Reading Pctg. '

e G . Gy - —— - —— — A —— S - — A - o - P — T A S S L UMD D S WD D P T R TS S AR G D Cw D T S -

0 0 0 11.40 0 0 0
10 18.0 0.33 11.44 . 3.5 0.30 0.29
20 81.0  0.67  11.49 150  1.30  1.29
30 142.0  1.00 11.53  26.0 2.25 2,23
40 202.0  1.33 11.55 36,5 3,16 3,13
50 262.0  1.67 11.59  48.0 4.14 4.11
60 320.0  2.00 11.63  58.0 4.98 4.94
70 375.0 2,33 11.67  68.0 5.82 5.77
80 428.0  2.67 11.71 77.0 6.57 6.52
90 483.0  3.00 11.75  87.0 7.40 7.34
100 534.0  3.33  11.79  96.0 8.14 8.08
110 584.0  3.67 11.85  105.0  8.87 8.80
120 627.0  4.00 11.88  112.5  9.46 9.3
150 752.0  5.00 12,00  135.0  11.25  11.16
180 857.0  6.00 12.13  153.5  12.65 12,54
240 974.0  8.00 12.39  174.5 14,08  13.94
280 998.0. -  9.33 12,57  178.8  14.30  14.13
360 992 12,00 12,95  178.0  1%.75  13.54
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TABLE NO.(108)
BLACK COTTON

671 /2° Sample
Chamber Pressure 1 kg/cm2

o ——— i — — —— — - - o " A - "y o Tt o " o A TN Sk Y A - s - — —— 42 . O wn ik T T T . T —— - S -~

Strain Proving Strain  Area Load Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg. ‘

———— ——— — — " T — o - T —— " — Vo " V" — i N Vi Alh Sl AV oD bl S GO A Gt A o o S A i A — S — —— S 4" " T W o

0 0 0 11.40 0 0 0
10 40 0.35  11.44 7.5 0.65  0.64
20 98 0.67  11.48  18.0  1.56  1.55
30 155 1,00 - 11.53 ° 27.0  2.34 2,32
40 213 1.33  11.55  38.5  3.33  3.30
50 271 1.67  11.59  49.0  4.22  4.19
60 325 2.00  1.63  59.0  5.07 5.0
70 378 2.33  11.67  68.0  5.82 5.7
80 428 2.67 11.71 T77.0 6.57 6.52
90 478 3,00  11.75  86.0  T.31  7.25
100 525 3.33  11.79  94.5 8.0l  7.95
110 570 3.67  11.83  102.5  8.66  8.59
120 610 4.00  11.88  110.0  9.25  9.17
130 648 4,53 11,92 116.5  9.77  9.69
140 684 4,67  11.95  123.0  10.29  10.20
150 707 5,00  12.00  127.0  10.58  10.49
180 797 6,00 12,13  143.0  11.78  11.67
220 840 7.%3  12.31  151.0  12.26  12.13
240 848 8.00  12.39  152.0 12,26 12,12
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TABLE NO.(109)

BLACK COTTON

674/2° Semple

Cell Pressure 2 kg/cm2

- — - —— — S — " O A —— —— S Mo S WD S el P ) G o Y D A i S - — — - — " — T —— - " . A - - — — o

Strain . Proving Strain Area Load Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg.

e, - - — - - —— —— - " —— - - —— " W — " W v T_—" — v " T " G " W o O b My G S M i i e M A e et A o - - o - 4o

0 0 0 11.40 0 0 0

10 25 0.3%3% 11.44 5.0 0.43 0.42
20 78 0.67 11.49 14.5 1.26 1.25
%O 145 1,00 11.53 2645 2.29 2.27
40 210 1.33 11.55 38.0 329 3.26
50 275 1.67 11.59 50.0 4.31 4.28
60 340 2.00 11.63 61l.5 5.28 5.24
70 398 2.33 11.67 72.0 6.16 6.11
80 460 2.67 11.71 83.0 7.08 71.03
90 520 3.00 11.75 9345 7.95 7.89
100 578 3433 11.79 104.0 8.82 8.76
llé 634 3.67 11.83 114.0 9.63 9.56
120 688 4.00 11.88 123.5 10.39 10.31
130 742 4.33 11.92 133.0 11.15 11.07
140 790 4.67 11.95 142.0 11.88 11.79
150 835 5.00 12.00 150.0 12.50 12.41
180 956 6.00 12.13 171.0 14.09 13.98
240 1141 8.00 12.39 204.0 16.46 16.32
300 1227 10.0 12.67 218.5 17.24 17.06
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TABLE NO.(110) i 167
BLACK COTTON
671 /2° Sample

Cell Pressure 1 kg/cm2

——— — " o — o A — o - T — o — - . - S W (O Al Bt b s T S S S ot S (A A A s . v —— o V=~

Strain Proving Strain Areg Load Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg. : '

> o S —— - — - T~ — R v " — -~ - o, ) - W —~ TS S S Vo - . VT s v T - W PP m M S . S o S o S —— > S - -

0 0 0 11.40 0 0 0
10 17 0.33 1l.44 3.5 0.30 0.29
20 89 0.67 11.49 16.5 1.43 1.42
30 160 1.00 11.53  29.0 2.51 2.49
40 225 1.33 11.55  41.0 3,54 3,51
50 293 1.67 11.59 53,0 4.57 4,54
60 358 2.00 11.63 65,0 5.58 554
70 423 2.33 11.67 76,1 6452 6.47
80 485 2,67 11.71  87.5 T.47  7.42
90 544 3.00 11.75  98.0 8.34 8.28
100 605 3.%3 11.79  109.0  9.24 9.18
110 665 3.67 11.83  119.5  10.10  10.03
120 724 4,00 11.88  130.0  10.94  10.86
130 775 4.33 11.92  139.0  11.66  11.58
150 875 5.00 12,00  157.0  13.08  12.99
180 1017 6.00 12,13  182,2 15,02  14.91
240 1255 8.00 12.39 223 17.99  17.85
300 1370 10.0 12.67 245 19.33  19.15

. " — = — T — - — - - T T —_ oS - — s A" T Tamn T S S OO Py A Ve ke il SN e S D TS D St A NPT e S UL O W o S W orn S s v o oy —



. X
TABLE 0. (112) a0 169
BLACK COTTON

Horigontal Sample

' Chamber Pressure 2 kg/cm2

- - - —— — — - —— — - - - - S~ i —— —— - — - ——— - M M AMD s b S an - - ——

Strain Proving Strain  Area Load Stress Corrected
Dial - Ring in A P P/A P/A
Reading Reading Pctg.

— . —— T - — - - — — - — - — ——" ™ - ——— A " V" T S G - " Y A D M NS o e G v -

0 0 0 11.40 0 0 0

10 35 0.33 11.44 7.0 0.61 0.60
20 65 0.67 11.49 12.0 1.04 1,03
30 128 1.00 11.53  23.5 2,03 2,01
40 202 1,35 11.55 36,5 3.6 513
50 265 1.67 11.59 48,0 4,14 4.11
60 340 2,00 11.63 . 61.5 5.82 5,78
70 400 2.33 11.63  72.0 6.16.  6.11
80 465 2.87 11.71 84,0 7.17 7.12
90 524 5,00  11.75  94.5 = 8.04 . 7.98
100 584 3.33 - 11.99 105.0  8.90 8.84
110 640 3,67 11.83  115.0  9.72 9.65
120 693 4.00 11.88  125.0  10.52  10.44
130 739 4.33 11.92  13%2.5  11.11  11.03
150 822 5.00 12,00  147.5  12.29  12.20
180 927 6.00 12,13 . 166.0 13,68 13,57
240 1063 8,00 12,39  190.0  15.33  15.19
300 1126 10.0 12,67  201.5  15.90  15.72
360 1131.0 12,0 12.95  202.5  15.63  15.42

400 1112.0 - 13.33 13,15 198.5 15,10 14.87

- _— - a —— —— " — V. T - " T " >
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TABLE NO.(111)

BLACKX COTTON

671/2O Sample
Cell Pressure 0.5 kg/cm2

Y > > Y - - —— L — " - —— - — ————— - P = —  —— — — o " "~ — — T —_—~ O — . Vot ——— "t —— —

Strain Proving Strain Area Load Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg.

————— — . —— " —— - — Vo o - V- — —— . — " — — — " T S T S S Ak Wt bt T W AN S T S - - — —

0 0 0 11.40 - 0 0 0
10 30 0.33 11.44 5.5 0.48 0.47
20 93 0.67 11.49 © 17.2 1.49 1.48
30 155 1.00 11.53  28.1 2.43 2.4
40 220 1.33 11.55  40.0 3.46 3.43
50 282 1.67 11.59  51.0 4.40 4,37
60 345 2,00 11.63  62.5 5,37 5.33
70 405 2.33 11.67  73.0 6.25 6420
80 465 2.67 11.71  84.0 7.17 7.12
90 520 3,00 11.75  93.5 7.95 7.90
100 573 5,53 11.79  10%.0  8.73 8.67
110 618 3,67 11.83  111.0  9.38 9.31
120 662 4,00 11.88  119.0  10.0L  9.93
130 700 4,33 11.92  126.0  10.57  10.49
140 734 4,67 11.95  132.0  11.04  10.95
150 770 5.00 12.00 138.0 11.50 11.41
180 853 6.00 12.13  153.0 12,61 12,50
220 908 7.33 12.31  163.0  13.24 13,11
240 918 8.00 12,39  164.5  13.27  13.13
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TABLE NO.(112) : 169
'BLACK COTTON

Horizontal Sample.

" Chamber Pressure 2 kg/cm2

——— - o ——— U o V" S - A " S = o} S S W T S — — > Wi T D W O W - — " w— " — - — . - " — v A " = G han M — it d -

Strain Proving Strain Area Load Stress Corrected
Dial *  Ring in A P P/4 P/A
Reading Reading Pctg.

- — ——— — " — " —— ——— " -~ —" V> W Y — — D M > i G U I W U MO WD S G i Mo s e B S B S T i e VD W v A -

0 0 0 11,40 0 0 0

10 35 0.33 11.44 7.0 0.61 0.60
20 .65 0.67 11.49 12.0 1.04 ~ 1.03
30 128 1,00 11.53 23.5 2.03 2,01
40 202 1,55 11.55  36.5  3.16  3.13
50 265 1.67 11.59 48.0 4.14 4.11
60 340 2,00 11.63 . 61,5 5.82 5.78
70 400 2,33 11.63  72.0 6.16,  6.11
80 465 2.87 11.71 84,0 7.17 7412
90 524 3,00 11.75  94.5 8.04 7.98
100 584 3433 11.99  105.0  8.90 8.84
110 640 3,67 11.83  115.0 9.72 9.65
120 693 4.00 11.88  125.0 10,52  10.44
130 739 4,33 11.92  1%2.,5 11,11 11,03
150 822 5.00 12,00  147.5 12,29  12.20
180 927 6.00 12.1%3 . 166.0  13.68  13.57
240 1063 8.00 12,39  190.0  15.33  15.19
300 1126 10.0 12.67 201.5  15.90  15.72
360 1131.0 12.0 12,95  202,5  15.63  15.42
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TABLE NO.(113)

BLACK COTTON

Horizontal Sample

Chamber Pressure 1 kg/cm2
Strain Proving Strain Area Load  Stress Corrected
Dial Ring in A P B/ P/A

Reading Reading Pctg.

- —— — ——— — -~ — - — - - " > - - — A S — S T D Sves Mg e ) G | —— - —" - - —— " —— — o ——— - o -

0 0 0 11.40 0 0 0

10 39.0 0.33 11.44 7.5 0.65 0.64

20 100.0 0.67 11.49 18.5 1.61 1.60

30 170.0 1.00 11.53% 31.0 2.68 2.66

40 240.0 1.33 11.55  43.5 3.76 3,73

50 310,0 1,67 11,59 56,0 4.83 4,80

60 376.0 2.00 11.63 68.0 5.84 5.80

70 440,0 2,33 11.67 79.5 6.81 6.76

80 505.0 2,67 11.71 91.0 T.77 7.72

90 565.0 3,00 11.75 102.0  8.68 8.62

100 620.0 3.33 11.79 111.5 9.45 9.39

110 675.0 3,67 11.83% 121.2 10,24 10.17
120 725.0 4.00 11.88 130.0 10.94 10.86
130 772.0 4,33 11.92 138.5  11.61 11.53
150 852.0 5.00 12,00 153.0 12.75 12.66
180 958.0 6.00 12.13 171.5  14.13 14.03%
240 1100.0  8.00 12,39 197.0 15.89 15.75
280 1141.0 933 12.59 204.0 16.22 16.05
300 1134.0  10.0 12.67 203.0 16.02 15.84
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TABLE NO.(114) 161

BLACK COTTON

Horizontal Sample

Chamber Pressure 2 kg/cm2

Strain Proving Strain Area Load Stress Corrected
Dial Ring in A P P/a P/A
Reading Reading Pctg. '

> — ——— > - — S W G G S S Y " S R Sy W o T — O — 0 /A8 D G S T o 0 WV M b ) T o O — . o —

0 0 0 11.40 0 0 0

10 57 0.33 11.44  11.0 0.96 0.95

20 118 0.67 11.49  21.5 1.87 1.86

30 176 1.00 11.53 32.00 2.7T7 2.75

40 231 1.33 11.55  42.0 3,63 2.60

50 285 1.67 11.59  51.5 4,44 4.41

60 334 2.00 11.63  60.0 5.15 5011

70 385 2.33 11.67  70.0 5.99 5.94

80 433 2,67 1l.71  78.0 6.66 6.61

90 482 3.00 11.75  87.0 7.40 7.34

100 520 3433 11.79  93.5 7.93 7.87

110 558 3.67 11.83  100.0  8.45 8.38

120 594 4,00 11.88  107.0  9.00 8.92

130 630 4.33 11.92  113.0  9.47 9.39

150 696 5.00 12,00  125.0  10.41 10,32
180 175 6.00 12,13 139.0 11.45 11.34
240 859 8.00 12.39  154.0  12.42 = 12,28
280 881 9.33 12,57  158.0  12.56  12.39
300 877 10.0 12.67  157.0 12,39  12.21
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TABLE NO.(115) 1€2
BLACK COTTON

Horizontal Sample

Chamber Pressure 1 kg/cm2

Strain  Proving Strain Area Load Stress Corrected
Dial Ring in A P P/A P/A
Reading Reading Pctg.

" > > S et o e S = T —— " — — — " — ——— T —— PTD . " - — A —— A — T~ — —_ — — VW o > —

0 0 0 11.40 0 0 0

10 72 0.3% 11.44 13,5 1.18 1.17

20 172 0.67 11.49  31.2 2.71 2.70

30 243 1.00 11.53  44.0 3.81 3,79

40 332 1.33 11.55 60,0 5,19 5.16

50 397 1.67 11.59 72,0 6.21 6.18

60 440 2.00 11.63  79.5 6.83  6.79

70 500 2.%3 11.67  90.0 7.71 7.66

80 556 2.67 11.71  100.0  8.53 8.48

90 604 3,00 11.75  108.5  9.23 9.17

100 640 3.33 11.79  115.0  9.75 9.69

110 680 3.67 11.83  122.0 - 10.31  10.24
120 740 4.00 11.88  133.0  11.19  11.11
150 895 5,00 12,00  160.5 13,37  13.28
180 1025 6.00 12,13  183.5  15.12  15.01
240 1127 8.00 12.39  201.5  16.26-  16.12
300 1208 10,00  12.67  216.0  17.04  16.86
340 1236 11.33  12.86  221.0  17.18  16.98
360 1240 12,00  12.95  221.5  17.10  16.89
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Chapter 5

2

Y.

DISCUSsIOT OF THE RI39LTS

9

5.1 Summery of 3:sults

Summary of rosults 2t 2 glance for Kaolin,

Sentonitc, Dnan-uri clezy and 3lack Cotfon soil are given in
Tables 118 to 121 respactively. Comparison of test results
of this study with those of 3ishop (1965) and Agarwal (1967)
are shown in Pig.5.5. The strength with respect to vertical
strength'and percentage strain at failure for each type of
s0il are given in the form of polar diagram in Figs-5.1 to
5.4. |

"Table 116 - Directional Variation of Strength in
percentage with Vertical Strength as
100 percent.

e oy - 70— i 0 e o~ S e e P mas i o T3 A n ¥ e s 4 mes . AP ot M e v v b o s e v . e S A . o - T —- -~

Type of soil 0° 021/2°  45° 67L/2°  90°
(Vertical) ‘ (Horizontal)
Kaolin | 100 93 76.5 94.8 92.7
Bentonite 100 83 88.5 -+ 98.0 99.0
Dhanauri clay 100 8% 87.5 98 94.3
Black Cotton 100 93.1 80.6 102.8 103.8

S0il
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Table 1117 ~ Directional Variation of Strain at
Failure in Percentage with Strain
at Failure of Vertical Samples.

- — v - - VD T —— oo - o~ T . N, T — — — " - — . e, T —— A —s - " — G ——— N — - W —— — v ——— " ——

Type of Soil 0° 2oL /20 45° 671 /2°  90°
(Vertical) : (Horizontal)
Kaolin 100 78 70 89.8 91.4
Bentonite 100 77.8 77.8 96.5 88.0
Dhanauri Clay 100 97.2 9.0 103 101
Black Cotton 100 102 92 106 119

. v - S S S —n — c——— .~ S - —_ o ——— o .. — - > — S ——— . - — - - — - — e W ———— — — =

5.2 Discussion of Results

5.2.1 Kaolin

BE R g

It can Be seen from Tables 116 and 118, as
well as figure-5.l that there is a remarkable Variation in
the undrained strength of compacted Kaolin at 0.M.C. with
respect to orientation. The maximum strength is shown by
the vertical sample where as, the mini—~ n by 45° inclined
samples. From Table 118 it can be observed that the energy
“utilized by the sample up to fallure is also maximum for
the vertical sample and minimum for the 450 sample. Similar
is the variagtion observed in case of ratio of Energy divided
by (~l - ﬂB)f. |

The angle of the fallure plane with respect

to base of the sample was measured in all the cagses. As
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shown in table 118 the angle « of the faillure blane varies
from about 64° to 56°. The average value of the angle of
failure plane is 61° for Kaolin. This angle of the failure
plane indicates to certain extent the orientation of parti-
cles i.e. the structure of the‘compacted Kaolin at 0.M,C.
If this is taken too, the szmple with orientation of 619
with the vertical should have shown the minimum strength,
but the minimum strength had been shown by the 45° inclined

sample whereas for the 671/2O

sanple the strength is more as
compared to other orientation, but less than that for verti-
cal sample.

As can be seen from the polar diagram the .
strength vary in the descending order for 9 = OO, 671/20,
221/20, 90°%, 45°. The equation for thé polar variation of

gtrength has been obtained and is given by

C = ¢ x (1 - 0.0752 sin®6)(1-0.205 sin°26)

u vert

It can be further seen from table 117 and
Pig.6.1 that the percentage strain at failure vary with the
- orientation in the similar way as the strength does. The
maximum value of percentage strain at failure is 12.8 per-
cent for the vertical sample, whére as 8.9 percent for the
45° inclined samples., |

From table 118 it can be found out that the
moisture content vary within a narrow limit from 26.4 per-

cent to 25.6 percent. The dry density for all the samples
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was about the same i.e. 1.3%6 gm/cc. _fherefore,_it is clear
that the variation in undrained strength with the orientation
cannot be due to change in moisture bontent or density.'But,
it must be due to orientation of principal stressés, pore
pressure variation anisotropy due to structure and stress
history.

The modulus of Elasticity at 50 percent
called Eg, is minimum for the vertical samples whereas -
for 221/2° | 45° and 671/2° inclined samples it is about
the same with intermediate values and for the horizontal
samples, the maximum value. The time to failure (tf) is
‘maximum to vertical samples and minimum for 2_21/2O sample.
The time to failure for 45° samplé is nearly the same as
that for 221/2 sample. The Bso as well as t, indicate that
the vertical sample showed plastic behaviour as compared to

inclined, 450 and horizontal samples.

5¢2e2 Bentonite

- —— o

It can be observed from Tables 116 and 119,
as well as Fig. 5.2 that the maximum undrainea strength was
shown by vertical samples whereas, the minimum by 221/2O
samples. From Table 119 it can be seen that the energy
utilized by the sample up to failure also maximum for verti-
cal sample and minimum for the 221/2O sample, The variation
in casejof ratio of energy divided by (oy - as)f is also

minimum at 221/2°,but maximum at 67-/2°.



The average dngle of the failure plane

measured with respect to base in this case was found to be

54°,

’ B
more strength compared to other orientation, but less than

It can be observed that the horizontal samples yield

that for vertical sample.

As can be seen from the polar dlagram in
Fig.5.2 the strength vary ia the order of © = 0°,90°, 67%/2°,
45° and 221/20. The equatién for the polar variation of |

strength has been obtained and is given by

o, = C, (1-0.01 sin® &) (1 - 0.11 sin® 28)
vert ,

Furthermore as shown in Tables 117 and 5.2
that the percentage strain at failure vary with orientation
and gave higher ﬁalue at 67]‘/2O compared with other orienta-
tion, but maximum value for vertical sauple. The moisture
content is almost constant for all samples as shown on Table
119. The dry density corresponding to these was also cons-
tant. Hence, it 1s clear that the variation in undrained
strength with the orientation cannot be due to change in
moisture content -but for the same reasons stated gbove for
Kaolin.

The modulus of elasticity at 50 percent (350)
is minimum and about the séme for vertical and 671/2O sample,
whereas for'221/2? and horizontal samples it is about the
same, and for 45° the maximum value. The time to failure

for verticgl and 671/2O is nearly the same; and minimum for



45° sample. The Eg, as well as tp indicate that the
vertical sample and 671/2o sample showed plastic behaviour

as compared to inclined 45° end 221/2O samples.

5.2.3 Dhanauri Clay

——— - — i — i ———

From the summary of results on Table 116 and
120, Dhanauri clay showed éimilar behaviour as that of Bento-
nite in the order of variation of undrained strength with
respect to orientation as well as the energy produced upto
failure. The ratio of Energy divided by (ﬁl -WB)f is maximum
fqr vertical samples and minimum for 45° sample.

" The angle of the failure plane with respect to
base of the sample was measured in gll cases resulting in an
average value of 62.56° It iz observed that one dis%incticn
in case of Dhanauri clay it showed more strength as compared
to other orientation, but less than that for vertical sample.

From Fig., 5.3 1t can be observedlthat the
strength variation is in the order of & = OO, 671/2O ,900,
45° ana 227/2°.  The equation obtained fitted for © = 0°,

450, 909 is expressed as

c, = C, (1 - 0.057 sin®0)(1-0.1 sin® 28)
vert

Further observations can be seen from Table
117 and Fig.5:3, that the percentage at failure vary with
the orientation yielding in maximum values atv67l/20, 90°

and 0° respectively agnd minimum values at 450 samples.



From Tagble 120 it can be found' that no
change in moisture content and dry density observed and
hence strength vibration only due %o orientation effect.

The modulus of Elasticity at 50 percent (ESO)
is minimum for 671/2O samples and maximum for horizontal
samples. The time to failure is maximum for 671/2O samples
and minimum for 221/2o sample. The Bgy as well as te
indicate that the 671/2O sanples showed plastic behaviour
than 221/2O samples. '

5.2.4 Black Cotton Soil

- - — o > - o -

In Tables 116 and 121, as well as Fig.5.4
it can be seen that Black Cotton also showed a considerable
variation in the undrained strength for compacted samples
at 0.M.C. with respect to orientation. The maximum strength
showed by horizontal ssmple where the minimum by 45° inclined
samples. In Table 121 it can be observed ‘that the energy
utilized by the sample up to failure is al so maximum for
horizontal samples and minimum for diagonal (450) samples
as well as energy to (Gl - 03) ratio.

f .

The angle of the failure plane measured was,
found to be equal to 56° with the horigzontal plane. This
angle indicates to certain extent the orientation of parti-
cles. In addition to this it can be seen from the polar
diagram that the strength vary in a descending order for

6 = 90°, 671/2°,0°, 221/2, 45°. 1he expression fitted to

i

*)

il

0%, 45°, 90° is given by
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o, =C, (1 +0.038 sin8)(1-0.209 sin® 26)
vert

Further-more, the percentage strain at
failure obtained showed maximum value for horiZOntal samples
and minimum for 45° and intermediate for other inclinations.
The maximum value of percentage strain at failure is 10
per cent for horizontal samples whereas 7.73 percent for
45° inclined samples.

| From table 121 it can be found out that the
moisture content vary within a narrow limit from 19.5 percent
to 20 percent. The dry density for all the samples was about
the same i.e. 1.613 gm/cc. Therefore the variation in strength
can be attributed only due to orientation.

The modulus of elasticity at 50 percent (E5O)
is minimum for the 221/2O samples whereas it is maximum for
vertical samples. The time to failure (tf) is maximum for
horizontal samples and minimum for 45° sample. Thus, the EﬁO
as well as tf indicate that the horizontal samples showed
Plastic behaviour as compared to inclined, 45° and veytical

samples.

5¢3 Comparison With Results of Previous Workers

e Ao - .- -

The results obtained in case of all the four
cohesive soils agree closely to the fact that vertical
samples gave the maximum strength while inclined samples

showed minimum strength.
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The test results showed minimum strength
occurr§d at 45° samples in case of Kaplin and black cotton,
and at 221/2° in case of Bentonite and Dhanauri Clay.
Simple expressions have been obtained by

0

fitting the data obtained for & = 0°, 45° and 90°. The

expressions are:

1 o =¢, (1L-0.075 sin® 8)(1-0.205 sin28)
cert

2 ¢ =0, (1-0.01 sin® 98)(1-0.11 sin® 26)
vert

3 0, =0, (1~ 0.057 sin®®)(1-0.1 sin® 28)
verst

4 C,=0, (1+0,038 sin®8)(1-0.209 sin®26)

these for Kaolinje!éﬁﬁgnite, Dhanauri clay and Black-cotton
soil respectively. |

These coefficients of sin26 and sin226 agree
closely with the values given in equation 17 Bishop(1966),
and equation 18.4garwal (1967) for orientation effects
represented on polar diagram.

In another attempt for fitting an expression
for the test results of Keolin it was found that the expression

given by Cassagrande and Carrillo (1953) holds good for

samples of inclinations of 09, 671/2O and 90°.

5.4 An Analysis of Stability of Slope Problem

For illustrating the orientation effects a simple
problem of comp g ving the factor of safety for the stability

of the slope has been solved Only one rupture surface was
. considered =and the cmbankment was assumed to be construc-

ted of Kaolin, Bentonite, Dhanauri clay



and Black-Cotton soil at O0.M.C, respectively. The slope
of the embankment for analysis is taken as 3 horizontal to

1 vertical. The problem is shown in Fig.5.6.

The factor of safety for the rupture surface
was found first by taking the undrained strength of
vertical samples only, as in the conventional method.lLater
the mass of so0il in the rupture surface was divided into
slices and for each length of rupture surface included in
the slice the oriented strength was considered to find the
factor of safety. The values of the factor of safety for

both the above cases are given in Table 122.

Table - 122

Soil Bentonite  Dhansuri Black Kaolin

e _So%tONM
. 5. T without - T -
orientasion 1.08 1.05 2.9% 1.06
F.S.with 0
orientation 1.03 0.987 2.85 .96
Percentage of
reduction in’ 4.6 5.7 2.7 9.5

F.S

It can be elearly seen from the table that
the factor of safety reduces if the orientation effects are
considered. If the slope is designed without considering

orientation effects, the factor of safety will be higher
but the same slope could fail due to orientation effects
i.e. the conventional method leads to unsafe slopes.

-1~



Y

°{OF STRAIN WITH AXIS VERTICAL
%OF STRENGTH WITH AXIS VERTICAL

120°f

N\ >

6o }

KAOLIN | FIG 5.1

POLAR DIAGRAM

"STRENGTH

STRAIN
676

° 20 #e 6o 8o ‘ \o0

% OF STRENGTH WITH AXIS VERTICAL
% OF STRAIN WITH AXIS VERTICAL

\20




[X]
Lk

26 OF STRAIN WITH AXIS VERTICAL

S{OF STRENGTH WITH AXIS VERTICAL

BENTONITE FIG.

POLAR DIAGRAM

)
120 ¢

o
W
/
100 ¢

/ 2
ool /

; /-
60| /

/
/\/ / . STRENGTH

STRAIN

| ;
/

/
2T // _—
[/ =
N aal . , ,
o 26 40 (X 8o joo

5.2

g

/OF STRENGTH WITH AXIS VERTICAL
olOF STRAIN WITH AXIS VERTICAL

120




2.9

°4OF STRAIN WITH AXIS VERTICAL

S{OF STRENGTH WITH AXIS VERTICAL

DHANAURI CLAY FIG. 5.3

120 r

fo0 (¢

20 |-

POLAR DIAGRAM

STRENGTH

STRAIN

Q 20 4o &0 8o ‘6o 2o

% OF STRENGTH WITH AXIS VERTICAL
9% OF STRAIN WITH AXIS VERTICAL




°f/OF STRAIN WITH AXIS VERTICAL
%4 OF STRENGTH WiTH AXIS VERTICAL

BLACK COTTON FIG. 5.4

120

(00

8o |

60

40

20

r//

POLAR DIAGRAM

o

o
v
v
/

-/ V%
/ / STRAIN

STRENGTH

/\<

/ //

//

———— A Y ‘f;\
20 60 80 100 \20

"/OFSTRENGTH WITH AXIS VERTICAL

°%OF STRAIN W[TH AXIS VERTICAL




v
g

o oz Lo}

(40HSIF ) AYTID NOANOT |> / B

d3LYAITOSNOD ¥IA0 AIAV3H =X / ,
/ \ v
A\ \
Gilg o+ NA_M/ / -o../ x
sto=® /.....V.

AVID NOaNO01 3INT14

J1INOLNIE

AYTD ANVTIIM

NOL10D MIvigd — —
Hho'o + 79 moé

AVID WIANVHG — sz0* =0 °
CAoHSIF ) AYTY dNYITIM
AFIYAIT0'0D HIAC AV1y0IT

AVTD NOGnNOT "7

NITOYH

WVYHOVId Yv10d

GG 94

og'0o* =19

LO0'Q~ =W

(MYMEYSY )
A¥D

\ -IOD NoY 3N18

oz

: on

%

AYOULYIA SIXY HLIM HI9NIYLS H0




2

)]

2



234

Chapter 6

CONCLUSION

Prom the study of undrained strength

of compacted soils, viz, Kaolin, Bentonite, Dhanauri clay

and Black cotton soil, the following conclusions can be

made: -

1.

2.

There is significant orientation effect on the
undrained strength behaviour in soils com?acted
at 0.M.C.,

For all the soils studied the maximum undrained
strength was shown by vertical samples except for
Bl ack-cotton soil. The minimum strength was
shown by 45° inclined samples in case of Kszolin

and Black cotton soil and by 221/2° samples in

‘case of Bentonite and Dhanauri clay.

The conventional method of designing slope by

cohsidering the undrain;a strength of vertical
sample only may lead to unsafe conditions and

to fallure in exceptional cases.

For safe designing of the slope thé undrained

strength should be considered according to the

orientation of the rupture surface.

-0~
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