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Problem inherent in displacement input model for calculating

structural responses under earthquake ground motion and
an effective solution method called AMCE

LIU Guo-huan , LI Hong-nan, GUO Wei
(School of Civil & Hydraulic Engineering, Dalian University of Technology, Dalian 116024 China)

Abstract: An effective method called Appended M assless Constraint Element (AM CE) method is presen-
ted and proposed, which is adopted to settle the problem, easy but not to be neglected, inherent in the
displacement input model for calculating the structural responses under earthquake-induced ground mo-
tion. Based on the comprehensive and intensive analysis of the displacement input modelin this paper it
points out explicitly that there is the unstability and extreme irrationality of the calculation results while
adopting the displacement input model. To solve the problem, the RM CE method is presented. Then,
the rationality and accuracy of the proposed method are further verified. Theoretical analysis and numer-

ical results demonstrate that the proposed method is simple, feasible and possesses high accuracy .

Key words: Rigid M assless Constraint Element; earthquake-induced ground motion; displacement input

model

( 861 )
Solution to free vibration of Euler beam and girder
system with Element-Free Galerkin method

WU Chen ',  ZHOU Ruizhong
(1. Department of Civil Engineering, Fujian University of Technology, Fuzhou 350007 China;

2.School of Civil Engineering, Fuzhou University, Fuzhou 350002, China)

Abstract: Generalized moving least square method is the theoretical basis of a new Element-Free G aler-
kin (EFG) double-variable approximation. Deflection and angle of rotation are both considered in the
new method. Mass matrix and stiffness matrix of Euler beam are established with EFG and free vibra-
tion is analyzed. Dynamic characteristics of three Euler beams with different boundary conditions are cal-
culated. It indicated that double-variable approximation has smaller interpolation error than single-varia-
ble approximation, and it is more accurate than FEM of higher-order modes. With trial method, scale of
influence radius is discussed and then 3. 5 is regarded as its reasonable values. Based on Euler beam, free

vibration of girder system is calculated with EFG and the accuracy in complex model is shown.

Key words: Element-Free Galerkin M ethod; Euler beam; girder system; free vibration; scale multiplier



