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2D DEPTH-AVERAGED MODEL FOR COMPUTING SECONDARY CURRENT
AND ITS EFFECT ON SUSPENDED SEDIMENT TRANSPORT IN A SIDE-CAVITY

AR —HRL - HHE—RRZ - ME H3 - JEK BT
Ichiro KIMURA, Shinichiro ONDA, Takashi HOSODA and Yasuyuki SHIMIZU

VESE (T Bl RSHEE0E TSRkl BB BEBOR T % (T 060-8628FLIR i kX k134758 T H)
ZEAHE (L) FUKFEME TERERE TS LB (T615-8540 SUAS T PE 5 K AR A k)
SERE TH ST TR AT TR (T 615-8540 SUER T 7H 5 X 5CHR A 74E)

AERB T AGEE R TAERTSeR LT B BRBEEGR T8 (T 060-8628FLIR AL X AL 134:758 T H)

Suspended sediment transport phenomena in a rectangular side-cavity in a shallow open channel flow were
investigated using plane 2D shallow water flow equations. The flow in a side-cavity is characterized by formations of
a recirculation with a vertical axis and related secondary current due to a centrifugal force (a secondary current of
first kind). The suspended sediment transports as well as 3D flow structures are affected by those 3D turbulent flow
features. In this study, we applied depth-averaged shallow flow equations including effects of secondary currents
instead of 3D flow equations considering computational efficiency. We applied 4 different types of models for
shallow flow equations and compare the performances of each model. First, these models were applied to a simple
flow in a torus-shape channel with rigidly rotating flow in order to consider the fundamental characteristics of
suspended sediment model. Then the models were applied to open channel flows with a side cavity in order to
consider both flow structures and sediment transport affected by the secondary current. The computations were
performed under the same conditions of the laboratory tests and applicability of each model is discussed through the

comparison between computational and experimental results.

Key Words : Secondary current of first kind, Suspended sediment, Tea-pot effect, 2D cavity flow,

Depth averaged shallow flow model
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