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Estimation of Friction Angle of Rubble Mound
by Centrifuge Model Tests
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Abstract

This paper is an experimental work of estimating friction angle of very coarse gramned
soil such as rubble mound by performing laboratory experiments.

Two crushed rocks of rubble mound were used for tests. Triaxial compression tests with
drained conditions were performed to measure friction angles of soils prepared by mixing
the crushed soil having an identical coefficient of uniformity with different maximum grain
size distribution. Centrifuge model experiments with those soils were also performed to
measure angle of repose and to estimate friction angle of soil from measuring the slope of
slip line in the active stress state. Model tests were carried out by changing the G-levels
of 1G and 50G.

From triaxial compression tests, the measured value of friction angle of soil is in the
range of 41~57° . The measured value of repose angle is in the range of 32~35°
The values of friction angle are found not so sensitive to the maximum grain size of soil
as long as the coefficient of uniformity is identical. Estimated value of friction angle from
measuring the slope of slip line in the active stress state is in the range of 30~46°
Thus, the estimated angle of friction are found to be greater in the order of the measured
angle of repose, the estimated value from the slope of active state, and triaxial compression
test results.

On the other hand, the measured values of friction angle from tnaxial tests were
compared with empirical equations, based on the relation between friction angle and void
ratio. Equations proposed by Helenelund(1966) and Hansen(1967) found to be relatively
reliable to estimate friction angles of soil
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