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(69) An Experimental Study on Rock Dilatancy
by
M. Sato and T. Aoki
( Taisei Corporation )

Summary

Rock dilatancy prior to macroscopic failure is interpreted as the consequence
of accumulation of crack propagation and opening. It is easy to imagine that
such propagation of cracks induces changing of rock permeability, pore pressure
and water flow, even though rock structure seems to be stable, Therefore the
mechanism and behavior of crack propagation must be understood when evaluating
rock hydraulic or hydro-mechanical properties of underground structure, as weil
as rock mechanical properties.

From this point of view, triaxial compressive tests of rock specimen ( kimachi
sandstone,.$50mm x 100mm ) are carried out for the purpose of examining the
relationship between rock dilatan¢y and microscopic behavior of cracks in detail.

Confining pressure is varied from 0 to 30MPa. Strain, accoustic emission
count and elastic wave velocities in the axial and lateral directions are measured
under deviatric stress condition.

Following characterictics are obtained by the serijes of tests.

i)  Micro-crack propagation occurs in the derection of maximum compressive
stress alone with increasing deviatric stress, and cracks open in the
direction of minimun compressive stress.

ii)  Crack openings produce inelastic volume change ( dilatancy ) of rock.
Such tendancy decreases with increasing confining pressure,

ji1)  Another types of failure continue to occur though confining pressure
increases, and these failures produce inelastic deviatric strain.

By these experiments, the microscopic bahavior of rock under compressive
stress is partly but clearly shown. We are planing, for the next step, experiments
which make hydro-mechanical effect of crack propagation clear, for example pore
water pressure or permeability change under the deviatric stress condition.
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Fig-a Schematic Diagram of Test System and Rock Specimen
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