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Numerical Study of the Flow and the Sand Movement
around a Circular Cylinder Standing on the Sand

Tetuya KAWAMURA, Makiko KAN and Tsutomu HAYASHI

The flow around a circular cylinder standing on the sand is computed numerically and the
movement of the sand is investigated. The numerical method employed in this study can be devided
into three parts: (1) calculation of the air flow around the cylinder using MAC method with a
generalized coordinate system; (2) estimation of the sand transfer caused by the flow through the
friction; (3) determination of the shape of the ground. Since the computational area is changed due
to the step (3), this procedure has to be repeated for the next time step. From this simulation, it is found
that the horseshoe vortex scoops out the ground in front of the cylinder and that the wake makes the
sand accumulate in the rear region. The dented region becomes deeper as the cylinder leans to the

windward.

Key Words: Computational Fluid Dynamics, Incompressible Flow, Finite Difference Method, Sand
Transfer by the Flow, Yawed Circular Cylinder, Horseshoe Vortex
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Fig. 2 Definition of the variables and so forth
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Fig.4 Instantaneous vorticity vector near the ground
(top view)
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Fig.5 Instantaneous velocit‘y field in the plane
including the axis of the cylinder

Fig. 6 Instantaneous velocity field in the plane parallel
to the ground
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Fig.7 Time development of the shape of the ground
and the velocity field in the plane of symmetry
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Fig. 9 Velocity vectors in the plane parallel to the
ground (a bird’s-eye view)

Fig. 10 Observation of the sand shape around the
circular cylinder
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Fig.11 Velocity vectors in the symmetry plane and
contours of the sand surface (yaw angle is 30°)
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Fig. 12 Velocity vectors in the symmetry plane and
contours of the sand surface (yaw angle is
—30°)

Table 1 Maximum and minimum height of the sand
surface for various yaw angle
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