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Laplace B.3t& $35te] Az} F4& & AZth Laplace B3F A - $9] & 4] (Aspect Ratio: AR)E Wl e A3} DEMS o]-&3le] 243t
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ANdS 227 3 9 dlAE F8h ARy g 2 gddt SRR ol 1 HE shEAde] wlg- =i AlsETh

ALl : /E 2 AWM(DEM), Delaunay 4+271W, Laplace.7F, 3481 (AR)

Abstract : When the numerical analysis is carried out, it is necessary to set proper elements as a feature of analysis domains for more
accurate simulations. In this study, Distinct Element Method(DEM) is applied, only considering repulsive force and tensile force except
for frictional force and resisting force of particle. When the filled particles with initial Quad-tree type is relocated by DEM, a blank space
existing among the particles can be minimized because the shape of particle is circular. Finally, it is the effective feature that the
centroidal disposion of the particles is similar to an equilateral triangle. Triangular mesh are formed by using the Delaunay triangular
technique on these relocated particles, the quality of triangular mesh is more improved by carrying out Laplace interpolations. The
compared result of Aspect Ratio before and after the Laplace interpolation is shown that although the quality of triangular mesh made
by DEM is good, the later triangular mesh are higher quality than the formers. In this study, although the developed technique takes
a longer calculational time than the previous technique to generate triangular mesh, it is considered that the applicable possibility is very
high in the generation of finite element mesh about wave analysis and various numerical simulation to need a complex or reappearance
of exact topography.

Key words : Distinct element method(DEM), Delaunay triangular technique, Laplace interpolation, Aspect ratio(AR)
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Fig. 10 Numbering of vertices and edges on a triangular
element
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Table 1 The number of elements by the iteration of Laplace

interpolation
The range of AR
Laplace 10=<AR | 1.2<AR | 14=<AR | 16=<AR | L.8ZAR 90<AR
interpolation <1.2 <14 <16 <18 <20
0 4020 3503 1737 509 158 8
5 7018 2544 391 46 10 3
10 7155 2440 374 33 9 1
15 7116 2439 412 37 7 1
20 7079 2463 422 43 4 1
25 7002 2503 462 39 6 0
30 6960 2552 464 34 2 0
35 6367 2630 472 38 5 0
40 6819 2672 485 32 4 0
45 6741 2718 511 37 5 0
50 6698 2753 516 43 1 1

Il 10=<AR<12 M 12=<AR<14[lll 1.4=<AR<16
I 16=<AR<18[J18=<AR<20[_]20=<AR
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Fig. 17 The number of elements by the iteration of Laplace

interpolation
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Fig. 18 The comparison of the number of elements for
AR<1.2 and AR =1.2 by the iteration of Laplace

interpolation
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