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PONGSATORN SONTIPRASAT : THE ADAPTIVE H-TYPE MESH REFINEMENT FOR
FINITE ELEMENT ANALYSIS IN GEOTECHNICAL ENGINEERING. THESIS ADVISOR :
ASST. PROF. BOONCHAI UKRITCHON, Sc.D., THESIS COADVISOR : ASST. PROF.
TIRAWAT BOONYATEE, D.Eng., 158 pp. ISBN 974-53-1686-5.
The purposes of this thesis are to study and develop an adagra.egw?te%n%n?ent
system for finite element analysis and to verify the developed system by analyzing three

dimensional problems in geotechnical engineering.

Adaptive mesh refinement system is consisted of initial mesh generation of four-node
unstructured tetrahedral element, finite element analysis, stress error estimation, selection of
refinement elements, mesh refinement algorithm based on bisection, and mesh quality

improvement implemented by constrained Laplacian mesh smoothing and face swapping.

The deveioped system was verified by analyzing three dimensional problems of strip
and circular footings. The numerical results of footing 'settlement and vertical and horizontal
stresses showed a significant improvement and corresponded with analytical solutions after
successive mesh refinement process. For more complex problems of single pile and pile group
in homogeneous soil, the proposed system also enhanced accuracy of numerical resuits. Pile
head settlement for both single pile and pile group cases differed from analytical solutions
within 10 % level. The distribution of shear stress along the pile shaft for single floating pile case

corresponded well with analytical solutions.






