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THEORETICAL SYSTEM OF SEDIMENT TRANSPORT BY
COMBINED TIDAL CURRENTS AND WAVES AND
MATHEMATICAL MODEL OF SEA BED
ACCRETION AND EROSION

BAI Yu—chuan, GU Yuan—yan, JIANG Chang—bo

( Institute of Sedimentation on River and Coast Engineering, Tianjin University, Tianjin, 300072)

Abstract According to the differences among physical scales about tide current, wave and
turbulence in nearshore zone and estuary, from Navier—Stokes equations and transport equation in
fluid mechanics, the flow field and sediment diffusion equations are deduced by using Reynolds
decomposition method, a theoretical system of sediment transport by combined wave—tide current and
sea bed evolution due to sadiment accretion and erosion is proposed. Controlling equations include: 1)
tide current equations under the effecting of waves; 2)wave propagation equations under the effecting
of variance of tide level and velocity, 3)sediment diffusion equations transported by waves and tide
current; 4)sea bed evolution equations;, 5)through composing the shear stress of wave—current and
considering the random characters of pulsation and coherent structure in near sea bed turbulence, the
quantities function of suspended sediment picked up from and deposited on the bed are determined
on the basis of the probability and statistics method. As a practical application, this nonequilibrium
sediment mathematical model was used to Engineering of Enclosing Tide Land for Cultivation in
Hepu District in Guangxi Zhang Autonomous Region and Wave—Tide Cureent Combined Calculation
in Huanghua Harbour in Hebei Province. The obtained results are satisfactory.

Key words Sediment transport by combined wave and tide current Nonequilibrium sediment
Sea bed evolution
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