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Abstract: Due to the three-dimensional force transmission
mechanism, the application of pushover method for seismic
response analysis of spatial structures is limited by the
following issues: firstly, the representative nodal load-
displacement relationship can hardly be specified; secondly,
there are no direct interrelationship among structural load,
nodal displacement, and support reaction for spatial
structures; thirdly, it is difficult to compute the capacity
curves of spatial structures. In this paper, static elasto-plastic
analysis is carried out by using the load-patterns generated
from the structural vibration modes. Based on the overall
stiffness parameter, the load-displacement relationship of the

modified equivalent single degree of freedom (ESDOF) system
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of each dominating mode, independent on support reactions,
is obtained accordingly. And the equivalent mass of the
modified ESDOF system is calculated by utilization of the
mode period. Then the newly established ESDOF systems of
the dominate modes are adopted in a modified modal pushover
analysis (MPA) procedure. Numerical example shows that the
modified MPA method,
stiffness parameter, overcomes the problem existing in the

based on the overall structural

establishment of the structural capacity curve for the spatial
structures. The computing consumption of the method given
in this paper is 10% of the elasto-plastic time history analysis
(THA) method, meanwhile, in the seismic input direction,
the nodal displacement data generated by the proposed method
shows a 28% deviation compared with the THA method.

Key words: spatial structure; overall stiffness parameter;
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Fig.2 Dominate structural modes in the X direction

AR & 2k 1 o7 T Fj B8 Al i — 2545 3
ESDOF K i gk %8 M 2-. X i -1 78 i 2R
TIWAT 2R 4k, BN A5 3 T B 82 F oK #4548 50
ESDOF KR -hifs X %,

R2HH TR IS G E B B2 X B
ESDOF R &M m; KRR ke RS £ FUH
MRIGHIEE ok . B 3 Sh 4540 76 &5 B B 28 f AR = 1R
AT & 281k 2 L R 45 B BAS ESDOF A % iy
- RE AR , G SEBR 2R AR Ak i 22

*2 HHESESDOF KRZAFESH

Tab.2 Mechanical parameters of ESDOF system for
each mode
BEERE mp/t kS/(Nemm 1) /N a&*/(N+mm 1)
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Fig.3 Stiffness decrease curve and load-displacement curve of the ESDOF system for each dominant mode
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Tab.3 Seismic response and the corresponding pushover
load factor of each dominant ESDOF system

A dfmax/ dfy X e/ 10°
1 2.032 1. 205
3 1.016 0. 935
14 0.732 0. 745
94 0.779 2. 800
96 0. 321 1. 380
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