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ABSTRACT 

The structure of the most of tzle granular media is ani-

sotropic. An attempt is made to investigate the influence of 

inherent structural anisotropy on strength and deformation 

properties of granular media by conducting tests in universal 

triaxial apparatus. 

The investigation was carried out on two uniformly graded 

sands, namely, Ottawa sand consisting of nearly spherical and 

rounded grains and crushed stone which consists of flaky and 

angular particles. Specimens were prepared by freely depositing 

saturated sand under water and vibrating in a specimen mould at 

different inclinations. Specimens wore prepared at three different 

porosities. All the specimens were consolidated isotropically. 

Drained shear tests were conducted in Universal Triaxial Apparatus 

under monotonically varying mean normal stress conditions. Tests 

were conducted under the stress conditions of axisymmetric 

compression, general compression, plane strain compression, 

general extension and axisymmetric extension, Tests under diff-

erent stress paths were conducted at identical values of mean 

normal stress at failure. 

It was observed that the strength and deformation proper-

ties of granular media are influenced by structural anisotropy.' 

In compression the angle of shearing resistance is constant in 

the region 0o 8.<30o decreFses in the region 30o<8<:60o and then 

again remains constant in the region 60°-<, Q <90°, in which G is 

the angle made by the direction of deposition with the vertical 

axis of the specimen. In extension the angle of shearing resis- 

tance is constant in the region 0c) . 	y (Increases in the 



region 309( G<60°  and then again rmains cmstant in the region 

609;:,(;<90°. The variation of strength due to anisotropy is 

maximum under axisymmetric conditions. As the deviation from 

axisymmetric conditions increases, the strength anisotropy de-

creases continuously practically vanishing under plane strain 

conditions. The intermediAe principal stress seems to suppress 

the structural anisotropy of the material. 

With increase in deposition angle,.the axial strain at 

any major principal stress ratio increases in compression but 

decreases in extension. The lateral strain in the direction of 

plane of preferred orientation is higher than the other lateral 

strain. In compression dilation increases with increase in the 

value of deposition angle. 

With increase in the value of intermediate principal stress, 

the angle of shearing resistance increases upto plane strain 

condition. With further increase in the value of intermediate 

principal stress, the angle of shearing resistance decreases 

continuously upto axisymmetric extension. The value of angle 

of shearing resistance may be lower or higher than or equal to 

that in axisymmetric compression depending upon the anisotropy 

of the material. 
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NOTATION  

R = 

Rf  = 

r = 

u = 

V = 

v = 

i = 

kN = 

L = 

m = 

n = 

to a post consolidation parameter 

Dilatancy factor; Diameter of cylindrical specimen. 

Relative density of sand. 

Modulus of elasticity 

Void ratio 

Subscript refers to failure parameter 

Specific gravity of soil particles; shear modulus 

Height of the specimen 

Subscript refers to a horizontal component. 

Subscript refers to an initial parameter 

Kilo Newtons 

Length 

Meter; subscript refers to a mean parameter 

Porosity of soil; degree nF !liE"^tron7 

oct = Subscript refers to an 	1 parameter. 
7 

Stress ratio = 5,(ca4-c7.) 

Failure ratio = 

Radius; subscript refers to a radial parameter 

Subscript refers to an ultimate value 

Volume of the specimen 

Subscript refers to a vertical parameter 

x2y,z= Subscript refers to a parameter along a coordinate 
direction. 

D = 

Dr = 

E = 

A = Cross sectional area of the speciLer. 

a = Elastic coefficient; subscript refers to an axial 
parameter. 

= 	(5 -  t ) 

= Cohesion intercept of the soil; subscript refers 



o< = Angle of rupture or angle of lines of n, ro 
extension. 

Y = Unit weight; shear strain 

6 = Small increment. 

G = Linear strain 

'Volumetric strain. Gv  - _ 

9 = Angle of deposition; subscript refers to 
tangential parameter 

I 	I, 
= 	Lode's parameter of stress = (2o.i-o-,i-ops)/(071 -cs) 

V = Poisson'srati • Lodes parameters of strain 
=(2Q2-G1-G

3
)(6 -G1' ). angle of dilation 

o-  = Normal stress 
1 
o-  = Effective normal stress 

lr = Shear stress 

01  = Effective angle of shearing stress 

0u = Effective angle cf int4t5parg_clo friction 

1 1 23= Subscript refers to naj or, intermedi te and minor 
principal stros^ or stroj71. 
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