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Strength Criteria and Scale Effect of Soft Rocks

Saitama University, R. Yoshinaka

Saitama University, T. Yamabe

Strength criteria for peak, residual and yield strengths, can be

expressed with the following equation by the normalized power law;

Tm /! Tmo = & (Om / Omo)®

, where Tm=(01-03)/2, Om=(01+203)/3 , <Tpoand Omo are the
case of (J3=0. o and B are material constants for rocks. Each values

are shown in Table 1.

This equation can be widely applied for various rocks such as
over-consolidated clay, silty clay, mudstone, limestone and so-on as
shown in Figs. 2 and 4-8. The unconfined compressive strength of these
rocks takes from 2.1 kg/cm2 to 2670 kg/cmz.

In order to investigate the behaviour of dilatancy during shear
process, triaxial compression tests used the sample size of 100 mm dia.,
200 mm length and 50 mm dia., 100 mm length are carried out under the
condition of consolidated-drained test. The stressw—strain behaviours
are shown in Figs. 11 and 12 respectively. From this experiments it
is clarified that there is no difference in residual strength between
@100 mm and 50 mm samples, however, peak and yield strengths of @100 mm
sample are decreased by approximately 10-20 % compared with that of
#50 mm sample. It seems that the failure is confined to thin slip zone
in the stress lower than the preconsolidation or yielding pressure, and

volumetric change is influenced by the scale effect.



