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Meshless double grid least-square collocation method

XIAO Dazhou, ZHANG Xiong™, LU Ming-wan

(School of Aerospace, Tsnghua University , Beijing 100084 , China)
Abgtract : In the point collocation-type meshless methods, evaluating the second order derivatives of the
approximation functionsis required, which is generally time consuming. In this paper, a Voronoi dia-
gram based double grid diffuse (VD G) approximation is presented for fast evaluating the second order
derivatives of the approximation functions. A meshless double grid least-square collocation method
(MDG@. 9 is developed by discretizing PDEs with the weighted least- square method and approxi mating
the trial functions with the proposed VD G approximation. In this method, the Voronoi diagram is con-
structedin the domainQ by using nodes as generators, and then the Voronoi vertices are chosen as auxil-
iary points. The second order derivatives of the approximation functions are constructed in two steps.
Firstly , thefirst order derivatives of the approximation functions at the auxiliary points are eval uated
from the nodal value of the unknown functions at the nodes using the moving least square (MLS) ap-
proximation. Secondly , the second order derivatives are obtained at the nodesfrom thefirst order deriv-
atives at auxiliary points usng the ML S approximation. Only the first order derivatives of shape func-
tions are evaluated in every step. Asa consequence, the new method requires fewer support nodes and
the smaller sze of the domain of influence than those from ML S approximation. In addition, benefited
from good properties of Voronoi structure, the influence points can be searched efficiently. Compared
with the meshless weighted least-square (MWL S) method, the proposed MD GL S method provides sub-
stantial improvement in computational efficiency.

Key wor ds:meshless; Voronoi diagram; double grid; moving least square

( 710 )
Simple analysis of nagative shear lag efffect in
frame-tube structures

WANG Hai-bo ", CHEN Bo-wang’, SHEN Pusheng’
(1. College of Civil Architectural Engineering, Central South Universtity , Changsha 410075, China;
2. Xchool of Civil Engineering, Hunan University , Changsha 410082 ,China)

Abstract : On the base of introducing the amendatory contraflexure point method to analyze the whole
shear deformations and forces of frame-tube structures, a smple assumptionis put forward that postive
and negative shear lag all exist in each storey of frame-tube structures under lateral loads. The assumed
distributions of axial strains are givenin the web and flange panels, in which the influencing factors of
negative shear lag are discussed. Some important conclusons are obtained. The proposed method is
much briefer and more applicable than equivalent plane frame method and equivalent continuous system
method. Contrasting with space-frame analys s programs, the accuracy of the proposed method is dem-
onstrated through the analyss of framed-tube structures. This method is a smple hand-calculation
method and can be used for preliminary desgn.

Key words: frame-tube structures; amendatory contraflexure point method; equivalent continuous
system; shear lag



