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Laboratory Experiment on the Rock Abrasion due to Sand Impact
Takasuke SUZUKI and Ken'ichi TAKAHASHI

Institute of Geosciences, Chuo University, Tokyo

Abstract

Rock abrasion due to wind action is examined by a laboratory experiment. The
apparatus used consists of an air compressor, a liquid horning gun with rubber nozzle,
a sand feeder, and an upholder of rock specimen. Sand particles are projected with an
air jet perpendicularly to a flat target surface of various rock specimens. The sands
fed are well-sorted, and mean diameter is 0.2 mm and Trask's sorting coefficient is 1.1.
The rock specimens tested are of 36 varieties different in origin, age, grain size,
and physical and mechanical properties, in which the uniaxial compressive strength
ranges from 6 x 10! to 2.5 x 103 kg/cmz. Experimental runs are 101 in total under
different conditions in 1) velocity of sand projectiles ranging from 10 to 110 m/sec,
and 2) supply rate of sand from 10 to 350 em3/min.

An inverted dome-shaped crater is excavated in the rock specimen; the finer the
rock~forming grains are, the smoother the crater surface becomes. The crater depth
increases with the duration of sand projection at a uniform rate for the first about
20 minutes, and thereafter its increment decreases gradually. This decrease may depend
on two factors; firstly the impact points of sand projectiles recede from the nozzle
because of the crater deepening, hence the projectile velocity is decelerated, and
secondly the oncoming sand projectiles collide with the spent sand particles rebound-
ing from the impact points. Therefore, the rate of crater deepening, which is defined
as the uniform rate for the first 5 minutes from the beginning of the experiment, is
here taken as the rate of rock abrasion due to wind action.

Experimental result is expressed by the following nondimentional equation:

DA p v?

for Q9 < 60 cm3 min,
Q g Sc %

where D = abrasion rate (cm/min), A = impact area {(cm2), Q = sand supply rate(cm3/min),
p = bulk weight of sand supplied (gr/cm3), v = projectile velocity (m/sec), g = 980
cm/secz, Sc = compressive strength of rock specimen (kg/cmz), and k = 4.2 x 102,





