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ABSTRACT

Primarily three modelling techniques have been put
forward to evaluate the design parameters for the analysis
of problems related to large size particulate materials, like
rockfills, which require formidable dimensions of test equipment
to gimulate the field conditions, To study the effectiveness
of modelling, three uniform fractions (d50 = 0,096, 1,0 and 3.4 mm)
cach of mineral Calcite and Quartz were tested in isotropic
consolidation and consolidated drained triaxial compression ®ests
under confining pressures upto 127 kg/cm2 uéing lubricated end
plétens. The ratio of average sizeé of coarsest fo-ﬁhe finest
fraction was of the order of 35, Results of white Badarpur sand
and Pyramid dam material have also been utilized in support of
the-techniques developed from this study for the prediction of
the behaviour of large particle size material, Modelling of
prototype material, using parallel gradation obtained by geometri-
cally reducing the size of the material, appeared to be promising
in evaluating the parameters, Straight line graphical represen-
tations on appropriate gcales have been obtained to predict the
behaviour of prototype material likely to be gubjected to higher
confining pressures by testing modelled material under lower
confining pressures greater than 3 kg/cmz. It 1s possible to predict
the coefficient of uniformity, specific surface area, increase in are

undef the grain size distributicon curve of the large size particulate



material subjected to higher confining pressures, Methods

have also been developed to predict the constant 'a' and 'b?

of hypenbolic stressestrain relationship for large size partioulate

material subjected to higher confining pressure in order to

built-up stress-strain curves, Volumetric strairmsdue to isotropio

consolidation and shear, angle of shearing resistance, angle

of interparticle frietion by separating the boundary energy

component, coefficient of earth pressure at rest and ratio of

principal strains (§ ("3/ 66'1) could be evaluated for the

prototype material from the study of modelled materials, For

most of thé graphical representations, the relative awyerage

diameter is plotted on semilog scale, therefware, it may be
possible to predict the results conveniently for relative

average diameter upto 100. The technique of predicting the

behaviour of prototype material appeared tc be valid for applioz-

tion to both uniform and well graded materials,



v

CONT ENTS

Certificate
Acknowledgement

Abstract

Contents

List of tables and figures

Notations

CHAPTER I INTRODUCT 10N
CHAPTER II LITERATURE REVIEW
Compressibility
Stress-strain and strength characteristics

Axjal strain at failure
Volume change characteristics

Mohr's rupture envelope and angle of
shearing resisiance

Constitutive relationships.
Components of strength
Effect of shape and gradation

Degradation of material
Meodelling technique
CHAPTER III PROGRAMME OF TESTS-EQUIPMENT AND TEST
PROCEDURE
Programme of tests.
Preparation of tesi material

Eguipment

Page

ii

iii

viii

Xxx

15

15
22
29

38
45
55

60
65

80

80
5@
a7



vi
Page
Triaxial Test Equipment

Triaxial oell for 38 mm g¢iameter specimen g7
Triaxial gell for 100 mm diameter specimen gg

Lateral pressure application system ' 89
Loading frame 93
Load reasurdng system 8%
S35me ghagee measuring system 2
EXPERIMENTAL PROCEDURE 98
Triaxial test | 98
Preparation of gpecimen 98
Isotropic consolidation test 103
Shearing of test specimen 104
Disment e £ ing of specimen 105
Grain size distribution 108
Membrane penetration.calibration test 108
CHAPTER IV RESULTS AND DISCUSSION 109
Degradation of Materials 109
Particle size distribution 109
Coefficient of wniformity 117
Coeffiecient of curvature 131
Specific surface area 137
Area under the grain size distribution 146

curve.
Stress-strain and strength behaviour 160
Compressibility characteristics 160
Axial strain at failure 177
Volumetric strains during shearing 185
Strength 206
Strain ratio 2A4
Coefficient of earth pressurc ab rest 248

L » ‘ »
Angle of interparticle friction 251



CHAPTER V
CHAPTER VI

APPENDIX 1

APPENDIX. 2
APPENDIX 3

APPENDIX 4

vil

CONCLUS IONS

FUTURE WORK AND LIMITATIONS
REFERENCES

Petails of rubber membrane sandwiches
and teflon sandwiches

Details of rubber membrane

TabiLlar representation of results

Graphical representation of results

BIO~-DATA.

259

266

273

274
275

295

329



