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SYNOPSIS 

It has long been felt that if rapid progress is 

to be made in design and predicting the performance of 

increasingly complicated soil structures more emphasis 

should be given to the stress-strain behaviour of soils 

under conditions operating in the field. The development 

of theoretical stress-strain relationships for soils calls 

for a test apparatus which offers application of any 

increment of stress (or strain) to the specimen with any 

orientation of the specimen. It should also permit 

measurement of stress and strain without any interference 

from the components of the apparatus. 

Unfortunately, no such ideal equipment, so far, 

exists which can meet the above requirements fully. 

Various equipments have been fabricated so far in whic 

principal stresses and strains acting on a soil specimen 

could be independently controlled and measured employing 

various combinations of flexible and rigid boundaries. 

All these equipments suffer from one or the other defects 

in terms of mechanical complexities, restricted stress 

paths and limited stress levels. 



In this thesis the design and performance of a 

modified Universal Triaxial Apparatus is described. This 

apparatus employs a combination of flexible and rigid 

boundaries to subject a 7.6 cm cubical soil sample to 

three different and uniform direct stresses and to nermit 

measurement and control of Strains. 

Consolidated - drained tests were conducted in the 

Universal Triaxial Apparatus (UTA) to study the effect on 

strength-deformation characteristics of dense, medium 
and loose samples of Ottawa sand and of dense 

denseLsamples of glass ballotini under various combinations 

of major, intermediate, and minor principal stresses 

employing different stress paths. Tests in plane strain 

conditions were also conducted. Compression tests on 

cylindrical samples (10.15 cm dia. and 20.30 cm high) were 

conducted in the conventional triaxial apparatus (CTA) over 

a complete range of initial porosities of both the granular 

materials. 

In the case of compression tests under axisymmetric 

conditions (02 	a"
3
) practically identical results in 

terms of the peak strength and the volumetric strain rate 

at failure are obtained from the conventional triaxial 

apparatus and the Universal Triaxial Apparatus over a 

complete range of initial porosities. 



An approximately linear increase in the peak 

strength is obtained for Samples of a given porosity 

when the intermediate principal Stress increases froM 

being equal to the minor principal stress (i.e. 

b = 74!2  
—T 	= OtO) to the value required to maintain 
o1 	3 

the conditions of plane strain and then the peak strength 

continually decreases to its original value at 

2 	) b = 1 (o  1 = 2 	. It is observed that the resulting 

linear strains and the volumetric strains are influenced 

by the stress path followed. The ratio of octahedral 

shear stress (72
oct

)f to octahedral normal stress 	oct)f 

is found to be uniquely related to the octahedral 

shearing strain 
(roct)f at failure and the maximum angle 

of shearing resistance V. 
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