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Research on the seismic fragility of orthogonal pyramid space grid

ZHI Xudong'*, GONG Jun'?, FAN Feng'’

(1.Key Laboratory of Structure Dynamic Behavior Control ( Harbin Institute of Technology) , Ministry of Education, Harbin
150090, China; 2.Key Laboratory of Smart Prevention and Mitigation of Civil Engineering Disasters( Harbin Institute of
Technology ) , Ministry of Industry and Information Technology, Harbin 150090, China)

Abstract; Seismic fragility analysis can accurately estimate seismic performance of a structure, to propose a method
to study on the seismic fragility of space grid structure, the full-load field time-history analysis, parameter
sensitivity analysis and seismic fragility analysis were carried out. The results show that space grid structure has a
ductile damage with obvious signs. The responses of this kind of structure are more sensitive to steel yield strength,
floor loads and ground motion records, which can be considered as random factors in subsequent analysis. The
seismic damage index and damage grading standard, which are applicable to orthogonal pyramid space grid, were
proposed based on the seismic response of whole process. According to the seismic fragility analysis, the probability
of ensuring intactness at PGA =0.40g is 95% , while 79% at PGA =0.62g. The orthogonal pyramid space grid has a
good seismic performance, which can largely ensure the seismic safety.
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Tab.3  Structural responses and damage factors of WJ48_33_24_

5025 at each critical state
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WRE (em - s72) LB/ %
CS1 250 0.02 19 0.15 0.15 0
CS2 700 4.00 450 0.21 0.15 0.13
CS3 1600 29.88 1029 0.43 0.15 0.60
CS4 2 000 41.31 1987 0.60 0.15 0.95
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Tab.4  Suggested values of damage factors

Model48_ Model72_ Model96_

I AR AL
335025 45_5025 66_5025
CS1 0 0 0 0
CS2 0.128 0.110 0.102 0.1
CS3 0.596 0.420 0.455 0.5
CS4 0.952 1.040 1.000 1.0
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Tab.5 Suggested damage factor ranges of damage grades
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Fig.9 Comparison of seismic fragility curves
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