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Coupled swash zone hydrodynamics and beach morphodynamics modeling II. Model

establishment & validation

DENG Bin" *?*, JIANG Changbol' >3 CHEN Jie" *?, YANG ShuqingB‘ ¢
(1. School of Hydraulic Engineering, Changsha University of Science & Technology, Changsha 410114, China;

2. Key Laboratory of Water—Sediment Sciences and Water Disaster Prevention of Hunan Province, Changsha 410114, China;
3. International Research Center of Water Science & Environmental Engineering ,
Changsha University of Science & Technology, Changsha 410114, China;
4. School of Civil, Mining and Environmental Engineering, University of Wollongong, Wollongong 2522, Australia)

Abstract: Based on the one-dimensional nonlinear shallow water equations and the bed deformation equa-
tion, this study considers two types (a total of six) of different sediment transport rate formulas, and im-
plants the bed shear stress and seepage source terms to the equations, and finally a more complete model
of swash zone hydrodynamics and beach morphodynamics is proposed, in which a coupled solution was real-
ized. The model reliability is numerically verified based on the classical benchmark. The verification results
show that the TVD-WAF format and the segmental sand transport rate formula used in the proposed cou-
pling model have achieved good solutions in numerical accuracy and morphological changes, which are bet-
ter than previous research results. On this basis, this model is used to carry out numerical investigation of
smash zone hydrodynamics and beach profile evolution. The results of depth, shoreline trajectory and shore-
line profile are in good agreement with the experimental results, and then the study focused on the effects
of different friction coefficients and the presence of seepage on beach morphologies. The results indicate
that the segmental sediment transport rate formula proposed in this study is suitable for the study of sedi-
ment transport in the swash zone, and the effects of bed friction and seepage should not be ignored during
established the beach morphodynamics model of swash zone.

Key words: swash zone; morphodynamics; nonlinear shallow water equation; bed friction; seepage
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Research on slip—stick vibration of emergency gate induced by high dam flood discharge

LIANG Chao"*, ZHANG Jinliang" *, LIAN Jijian’, LIU Fang’
(1. Post—Doctoral Research Workstation, Yellow River Engineering Consulting Co., Lid., Zhengzhou 450003, China;
2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China;
3. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350, China)

Abstract: The emergency gate is employed for emergency closure in flowing water to prevent the accident
propagation. However, the frequent occurrence of emergency gate incomplete closure accompanying
slip—stick vibration may cause serious loss, and lead to strong load on hydraulic structures. Based on con-
trol theory, the nonlinear friction characteristics induced by static/dynamic friction conversion are separated
from the gate closing process, and is regarded as an independent element in systematic structure diagram.
Furthermore, by reasonably selecting the controlled variable and reference input, a negative feedback con-
trol system model is established to describe the aforementioned engineering problem. The rationality and ef-
fectiveness of the presented theoretical model is validated by comparing the theoretical results and actual
conditions, simulating slip—stick vibration displacement, and reversely deducing the holding force. Accord-
ing to the theory analysis, the generative mechanism of the engineering problem is clarified and the theoreti-
cal guidance is provided for the gate optimization scheme.

Keywords: control theory; emergency gate; incomplete closure of emergency gate; slip—stick vibration; non-
linear friction characteristic; phase plane
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