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534 DISCUSSION 

Fig. 1 

Uriel and Cafiizo (1971), presented as an extension to the Paper, the general expression for the 
volumetric strain of a soil under the stresses uX, uy, uZ, Tab, 7ZX and 7Xy was given 

where 

and 

Hence, the necessary and sufficient condition for cOct having the same sign as uOCt is 

(n - 2l_LXY)(Y - 4 (1_a) >o . . . . . . . . (2) 

It can be seen that this condition depends not only on the elastic parameters of the soil, but 
also on the applied stresses. For the inequality in equation (2) to be satisfied, two or none of 
the terms in brackets must be simultaneously negative. The equation n - 2pxu = 0 represents 
a plane in the n, pxx, pxv p s ace, defined by the line AB and the axis pX,. (Fig. 2 of the Paper). 
This plane is represented by the line (AB)F in Fig. 2 of Uriel and Cafiizo (1971). For every 
point lying on the right side of the line (AB)F, n - 2~~~ < 0 and, therefore, this condition is 
equivalent to - co <: r < -0.5. 

Given this equivalence, the full discussion of equation (2) is easy. It can be transformed 
into 

(r/0*5)(r-a)(1 -a) > 0 

The shaded areas in Fig. 1 represent the only possible points for which the volumetric strain 
has the same sign as the mean applied stress. Conditions (1) coincide with 0 < r < co and, in 
general, do not represent any limitation to the sign of uooct cOCt. If all stress components are of 
the same sign, then a<0 and it follows from Fig. 1 that these conditions are sufficient but not 
necessary for aoct eOOt > 0. 

REFERENCE 

Uriel, A. 0. & Cafiizo, L. (1971). On the elastic anisotropy of soil. GPotechnique 21, No. 3, 262-267. 

Downloaded from ftp.​nowpublishers.​com/​jgeot/​article-pdf/​22/​3/​533/​2466129/​geot_1972_22_3_533a.​pdf by guest on 12 August 2026


