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# # 4270615821 : MAJOR CIVIL ENGINEERING
KEY WORD: FEM / ADAPTIVE / MESH-GENERATION / DELAUNAY TRIANGULATION

SURACHAN LEE : AUTOMATIC ADAPTIVE REMESHING USING SWAP AND
ADVANCING FRONT TECHNIQUES. THESIS ADVISOR : PROF. THAKSIN
THEPCHATRI, Ph.D., 108 pp. ISBN 974-17-2656-2.

The study uses the finite element method in conjunction with an automatic
adaptive remeshing technique to analyze structures. In the analysis, the proposed
method will automatically resize and remesh the element shapes to obtain better
solution accuracy. The method will construct appropriate mesh size that distributes the
error equally in every zone thus resulting in a total relative error smaller than the
specified error. In this research, a swap technique and the advancing front technique
are combined to construct triangular meshes in the domain. This technique will reduce
time used in constructing triangular meshes in each analysis loop. When smaller mesh
sizes are required in a particular zone due to excessive error, new interior points will be
created within the existing triangular meshes. Each new point is located at the center of
gravity of each triangle. A more refined mesh is then generated by joining the lines
between the new interior points and the existing vertices of the triangles. Incorporation
of the Delaunay Triangle condition then leads to a more refined mesh with better
continuity of the results. Numerical analyses using selected plane stress problems show
that the method can quickly. and effectively control the result accuracy to within 1-5

percent of the relative error.
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dupauil 1: MuualH COSA = X, %, + Vi3Yas (2.5.5 a)

COSB = X,pX;p + YopYip (2.5.5b)
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e = u—u, (2.7.1 a)
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med [p]  : Weridugiu (base function) Negluslfaulsaeesniunu
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o Xx Xy Xxy [ (2o, ]
in lez inyi Zx?yi a, inGm
D TRED YD > Tl | DN ] Syo, [ #7102
Dxy, XXy, Zxy, o 2xy || 2%y 0, ]
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{a} ‘= [A]{b} (2.7.11)
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1

= I(NG*— Gh)'(NG*—Gh)dQ 2 (2.7.14 b)
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