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A Modification Technique of Finite Element Model for Dynamic Analysis
under Multiple Support Excitations
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Abstract

This paper presents a simple modification technique of finite element model for dvnamic analysis of
linear/nonlinear structural system subjected to multiple support excitation. For the sake of verification
of the proposed method, dyvnamic responses obtained by the present technique for a couple of linear
and nonlinear structural systems were compared with those by a general-purpose structural analysis
software which can deal with the multi-support analysis. The method presented in this paper is
expected to be used for multiple support excitation analysis by means of a computer code without the

capability of modeling the non-synchronous support motion.

Keywords : Multi-support Excitations, Finite Element Analysis, Earthquake Response Analysis, Nonlinear
Analysis
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Fig. 1 Equivalent support load at visco-elastic foundation
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(b) Substructed multi-support excitation problem

Fig. 2 Substructed equivalent structural system
for multiple support excitation problem
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Fig. 3 Equivalent multi-support excitation problem
with modification of support conditions
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Table 1 Material and cross-sectional properties of example bridge structure

Young's Modulus Cross-Sectional Area Moment of Inertia Mass Density
(GPa) (m? {(m*) (Mg/m®)
Deck 27.8 6.936 4.787 2.32
Piers 27.8 4.670 1.735 2.32
Rigid Pier 2.780.0 4.670 1.735 2.32
Elements
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Fig. 5 Example bridge structure and its FE mesh

Support-1

— 20_

g /SupporH

= ]

0

5 001

Q

&

8

a

-20 T T T T T T v 1
4] 4 12 16 2
Time (sec)

Fig. 6 Time histories of displacements used as input at supports of example bridge
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Fig. 8 Time histories of horizontal displacements
in example bridge by linear analysis
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nonlinear analysis
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