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Study of collapse behavior of huge reticulated structure under
strong earthquakes

LI Feng WANG Zehan ,NING Yaoyao
(School of Civil Eng. ,Xi'an Univ. of Arch. & Tech. ,Xi'an 710055)

Abstract; The cylindrical reticulated mega-structure is selected, under the action of strong earthquake, to research
the collapse behavior based on the measurements the maximum node displacement and the number and distribution
of the failure of the rod are taken as the criteria for judging. Finite element analysis software ANSYS/ LS-DYNA is
used to analyze the collapse process of the structure with incremental dynamic analysis method, and the collapse
failure mechanism of the structure is studied. Under the action of amplitude modulation of a series of seismic
waves, it can be seen from the response analysis of the structure that the collapse of the structure is a dynamic
instability collapse dominated by geometric nonlinearity. It can be seen from the failure sequence of the bars in the
collapse process that, first, the failure bars occurred at the upper chord and lower chord of the support, and then
the failure bars diffused to the intersecting grid of the longitudinal truss adjacent to the support and the arch truss.
Based on two existing assumptions about the stiffness of joints of spatial structures, namely rigid joints and
articulated joints, the quantitative analysis of the stiffness of joints on the collapse resistance of cylindrical mega-
grid structures is presented. Results show that the stiffness of the joints has little influence on the collapse

resistance of the structure.
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Tab. 1 The structural response

o PGA/ its/ B/ RBFFAF
Lt m-s’ m m-s ' HE /i
1 20. 10 —1.077 9 —1.276 1 7
2 22. 80 —5.673 4 —2.971 3 36
3 23.11 —11.968 1 —3.282 3 56
4 23.27 —14.279 6 —4.384 4 57
5 23.35 —28.710 7 —5.905 9124 124
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