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The Loss of Stability of Laminar Flow in Open Channel
and the Mechanism of Sand Ripple Formation

BAI Yu chuan, LUO Ji_shen
(L Institute for Sediment on River and Coast Engineering, Tianjin
University, Tianjin 300072, PR China:
2. Department of Mechanics, Tianjin University, Tianjin 300072, P R China)

Abstract: In the flow on a mobile bed in an open channel, sand ripple often appears after the sedi-
ment begins to move. Different scholars have different views on the formation of sand ripples. This
paper holds that as the ripple in general is very small, its formation is due to the instability of the lam-
inar flow or the evolution of the small scale coherent structures in the sub_layer adjacent to the wall of
the open channel. When the shear stresses caused by the disturbing waves or the coherent structure
near the bed surface boundary and the water flow itself are greater than the shields stresses, respons-
es on the bed surface appear and the sand ripple forms. If the frequency of the shear stress caused by
the disturbance is close to the naural frequency of the sand grains that produced resonance, such a
phenomenon is called the “ detection property’ of the sediment. It is at this point that the maximum
resonance appears and the sand ripple develops rapidly.

Key words: sand ripple; loss of stability of laminar flow; coherent structure; forced oscillation of

sand grains



