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of Flume Dynamic Characteristics
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Abstract: The localized boundary knot method (LBKM) is a novel meshless collocation technology based on the non-
singular semi-analytical basis functions and the moving least squares theory, and expresses the unknown variable at each
knot as a linear combination of physical quantities at nodes inside its corresponding local subdomain. The LBKM was used
to study the numerical wave flume. Firstly, the appropriate shape parameters for the non-singular semi-analytical basis
functions of the Laplace operator were derived by the benchmark example. Further, the numerical results obtained with
fewer nodes and appropriate parameters were in good agreement with the referential results. Finally, the effects of the
underwater breakwater on wave propagation were investigated to protect coastal buildings. The results show that, when the
wave interacts with the trapezoidal breakwater, the wave crest will become steeper, and the wave trough will become

relatively flatter, which provides a numerical reference for the research and design of the coastal breakwater.
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Fig. 1 The schematic diagram of the numerical wave flume
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Fig. 2 Evolution of free-surface elevation at x = 4 : (a) different total numbers of nodes; (b) different time increments;

(c) different numbers of nearest nodes
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Fig. 7 Free surface profiles from x = 6 to x = 17 at specific moments
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