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NUMERICAL CALCULATION OF FLOW AND BED EVOLUTION
IN COMPOUND CHANNELS BY A TWO-LAYER FLOW MODEL

By Kazuo AsHipa, Shinji Ecasmira and Bingyi Liu

Synopsis

A numerical model is developed based on a two-layer flow model for the purp-
oses of predicting the flow and the bed evolution of alluvial rivers with complicate
geometries including the case of compound channel flow. The reasons for using a
two-layer model instead of the common depth-averaged two-dimensional model are:
(a) It overcomes the difficulty due to the sudden change of water depth between
main channel and flood plain, and then the boundary conditions at the side banks
of main channel can be exactly represented; (b) It is very useful for investigating
the influence of over-bank flow on the in-bank flow, which is important for river
management, especially for the protection of bank erosion; (c) Based on the velocity
profiles computed by the two layer model, the velocity components near bed surface,
which is an indispensable parameter in the calculation of bed wvariation, can be
easily predicted in terms of an approximate method.

In the present model, a boundary-fitted orthogonal coordinate system is em-
ployed, which has several advantages: (a) accurate representation of the boundary
conditions, especially for the Neumann type; (b) the avoidance of complexities and
the substantial computing time and storage; (c) increasing the accuracy of the
computed solution. Furthermore, in order to evaluate the influences of sediment
sorting on bed deformation, the model is constructed to deal with sediment mix-
tures. By comparing the calculated results with the measured ones, it is shown that
the present numerical model has the ability of simulating the bed deformation and
sediment sorting phenomenon in meandering channels with flood plain flows.
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Fig.1. Schematizing of compound channel flows.
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Fig. 2. Definition sketch of the river boundary-fitted orthogonal curvilinear
coordinates.
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Fig. 9. Definition sketch of the sediment sorting computational model.
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Fig. 10. Comparison of measured and predicted velocity vector distributions in
a meandering compound channel.
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Fig. 11. Verification of the TLDAM model by comparing the calculated and

measured velocity vector distributions in a meandering compound
channel.

MEBRROhEL -7,

6.4 PUR¥E

59

*ﬂ%usﬂ]y Uni j» Rsijs Rbijs ﬁch()rdmz,]%¢1,].6‘ﬁ:\“g-‘:&'cty wit@ﬁk;l‘l?ﬂ&i’c@)‘ v Va

KBWT @, IPERLIZE¥MT R LicT B,



60 FABKIFAFES B EB-2 F4. 4 (1992)

h I
d=0° P=360°

Fig. 12. Comparison of measured and predicted bed topography in a meandering
channel with over-bankfull flow.
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