Journal of the Korean Association for Spatial Structures
Vol. 8, No. 4 (83 32%), pp. 81~90, August, 2008

XY ABE KON IH QA OIS p-H ST O

p-Adaptive Analysis by Three Dimensional
Hierarchical Hexahedral Solid Element
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Abstract

This paper presents a finite element formulation for the three-dimensional hierarchical solid element using Integrals of
Legendre polynomials. The proposed hexahedral solid element is composed of four different modes including vertex, edge,
face, and internal mode, respectively. The eigenvalue and patch test have been carried out to confirm the zero-energy mode
and constant strain condition. In addition to these, a posteriori error estimation has been studied for the p-adaptive finite
element analysis that is based on a smoothing technique to compute a post-processed solution from the finite element
solution. The uniform p-refinement and non-uniform p-refinement are compared in terms of convergence rate as the

number of degree of freedom is increased. The simple cantilever beam is tested to show the performance of the proposed
solid element.
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