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Characteristics of one-dimensional mathematical model for
non-equilibrium transport of suspended load

DING Yun' DAI Wen-hong! ZHONG De-yu’ TANG Li-mo' CHEN Hong-bin’
1. College of Water Conservancy and Hydropower —Hohai University ~Nanjing 210098  China
2. State Key Laboratory of Hydroscience and Hydraulic Engineering  Tsinghua University — Beijing 100084  China
3. Shanghai Water Conservancy Engineering Design and Research Institute  Shanghai 200051 China

Abstract In order to study the interactions between flow movement sediment transport and river bed deformation and to
enhance the basic theory for the one-dimensional flow and sediment mathematical model the characteristics of the one-
dimensional mathematical models for non-equilibrium transport of suspended load was analyzed based on the characteristic
theory of hyperbolic system and singular perturbation theory. The results show that most of conventional models were
decoupled in the characteristics and can not well simulate flow and sediment transport in sediment-laden rivers. One of
the reasons may be the simplifications of the governing equations that constituted these models but another potential and
important factor may be the riverbed deformation equation in these models was unable to describe the longitudinal riverbed
deformation. The characteristics of a one-dimensional coupled flow and sediment mathematical model were obtained using
the asymptotic expansion method. The results demonstrate that the eigenvalues of the coupled model fully reflect the
interactions between flow movement sediment transport and river bed deformation. The flow and sediment mathematical
model should take the coupling mechanism between flow movement sediment transport and river bed deformation into

account.

Key words suspended load mathematical model hyperbolic system eigenvalue
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