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ABSTRACT 

Appropriate parameters are a pre-requisite to 

evolving any rational design in geotechnical engineering. 

For this, tests on representative soil specimens are 

conducted under simulated conditions in the laboratory to 

obtain these parameters. In geotechnical engineering 

design, the triaxial compression test has been widely 

used to obtain the strength and stress-deformation 

characteristics. This test, however, simulates 

axisymmetric stress conditions which occur only infrequently 

in practice. In general the three stresses in a stressed 

element are different, however, a more commonly 

encountered situation is that of plane strain or nearly 

plane strain condition. The soil parameters in plane strain 

are different than those obtained in a triaxial test and it 

is desirable to use the parameters obtained from plane 

strain tests in situations where such a condition exists. 

However, equipment for plane strain testing of soils is 

not available in most laboratories. 

This thesis attempts to solve the above problem for 

sands tested in drained condition. It endeavours to make 

predictions for the below mentioned parameters in plane 

strain from the results of triaxial compressiOn test 

alone. 



( iv ) 

(1) 	Peak strength, for which three approaches have been 
I 

presented. The associated value of 10.(crra) /( 01—G3)) 
is also predicted, 

(ii) Stress-axial strain curve upto peak in plane strain 

and also at any value of b ( less than b for plane 

strain condition) , 

(iii) Volumetric strain curve for which two approaches are 

presented, and 

(iv) Relationship between axial and lateral strains in 

plane strain. 

In addition to predicting the above characteristics 

in plane strain exclusively from results of triaxial 

compression tests, a failure criteria is also developed 
1 	, 

which is valid for the cases where Op>,. 04,91c  . 

All the above predictions are shown to give good 

agreement with the available experimental data. 
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