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SEDIMENTATION MOTION OF SAND PARTICLES
IN MOVING WATER (I)
THE RESISTANCE ON A SMALL SPHERE MoviNG IN
No~.UnirorM Frow

Tsa1 SHU-TANG
(Instilute of Mechanics, Academia Sinica)

ABSTRACT

In hydraulics, when we deal with the problem of sand particles moving
relative to the surrounding water, Stokes’ formula of resistance has usually been
used to render the velocity of sedimentation of the parficles. But such an approach
has not been proved rigorously, and its accuracy must be carefully considered. In this
paper, we discuss the problem of a sphere moving in a non-uniform flow field, on the
basis of the fundamental theory of hydrodynamics. We introduce two agsumptions: i) the
diameter of the gphere is much smaller than the linear dimension of the flow field, ii)
the velocity of the sphere relative fo surrounding water is very small. Usnig these two
assumptions, we solve the linearized Navier-Stokes’ equations and equations of
continuity by the method of Laplace transform, and finally we obtain a formula for

the regigtance acting on a sphere moving in a non-uniform flow field.
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