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SEDIMENTATION MOTION OF SAND PARTICLES
IN STILL WATER (1)

THE EFFECT OF TIME FACTOR
Thua1r Suu-Tanc

(inctitute of Mechanies, Academia Sinica)

ABSTRACT

In dealing with practical engineering problems of sand particle sedimentation in water,
Stokes’ formula of resistance has been wused usually to render the velocity of sedimentation
of the particles. But Stokes’ law of resistance is obtained for the sphere moving with uniform
velocity in an infinite fluid. When a large number of sand particles falls simultaneouly under
gravity with non-uniform velocity, Stokes’ formula obvicusly can no longer represent the state
of interaction between the sand and water in general. In the present paper we consider the
sedimentation motion of sand particles of dilute concentration in still water, based upon the
treatment of a mixture of two fluids according to Chou and Barenblatt. At first we consider
the sand particle as a sphere moving uniformly in an infinite fluid and use the force of resistance
upen the sphere as the interaction between sand and water. Then correction is introduced into
this interaction term by considering the sand particles to be close to each other according to
the result of another paper of the auther. Under the condition of slow relative motion of sand
and water, the quadratic terms of velocities are neglected both in the calculation of the force of
interaction and in the equations of motion.

The problem of sedimentation of sand particles under gravity in still water is solved under
the foregoing approximation and based upon the general equations of motion established. A
formula for the relative velocity between sand and water is obtained. Approximate expres-
sions of this relative velocity are given at the beginning of motion when 7 is small and also
for the motion after a long time when z is large. The limiting velocity of sand in water for large
¢ agrees. with that given by Stokes’ law of resistance. Our present caiculation shows, how-
ever, that the difference between the actual velocity of sand and this limiting velocity varies
inverscly as ¢%, Hence the velocity of sand approaches this limit much more slowly than the
usually assumed exponential function of time.



