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Study on the seismic collapse resistance of RC frame structures
with equal spans in zones with seismic intensity VI
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Abstract: The seismic design of Chinese building structures is mostly depended on the structural elemental loading

capacity design under minor earthquake and the detailed design to ensure the deformation capacity. However it is

lack of quantitative analysis of seismic collapse resistance under severe earthquake. And the actual seismic damage

shows that even for the same structural types the global structural parameters will greatly influence the seismic col—

lapse resistances. Therefore this paper designs 24 RC frame structures in zones with seismic intensity VI according

to the Chinese Seismic Design Code which have different spans storey heights and storey number. Incremental

dynamic analysis is performed for the structures to assess their seismic collapse resistance. The result shows that

global structural parameters especially the span and the storey number have a great influence on the seismic col-

lapse resistance.
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1
Table 1 Parameters of each structural model
('m) ('m) ('m) (mm xmm) ( mm X mm)
2.8.3.4 2.8 3 4 8.4 €30 400 x 400 300 x 550 0.39
2.836 2.8 3 6 8.4 C30 400 x400 300 x 550 0.56
2.8.3.8 2.8 3 8 8.4 C30 400 x400 300 x 550 0.73
2.8.6.4 2.8 6 4 16.8 C30 550 x 550 300 x 550 0.41
2.8.6_6 2.8 6 6 16.8 €30 550 x 550 300 x 550 0.60
2.8.6_8 2.8 6 8 16.8 C30 550 x550 300 x 550 0.77
2.894 2.8 9 4 25.2 C30 600 x 600 300 x 600 0.53
2.896 2.8 9 6 25.2 C30 600 x 600 300 x 600 0.76
2.8.98 2.8 9 8 25.2 C30 700 x 700 300 x 600 0.74
1~4 €40
2.8_12 4 2.8 12 4 33.6 600 x 600 300 x 600 0.52
5 C30
1~4 C40
2.8_12_6 2.8 12 6 33.6 600 x 600 300 x 600 0.75
5 C30
1~4 C40
2.8_12_8 2.8 12 8 33.6 700 x 700 300 x 600 0.73
5 C30
3.6_.3 4 3.6 3 4 10.8 €30 400 x 400 300 x 550 0.40
3.6.3.6 3.6 3 6 10.8 C30 400 x400 300 x 550 0.57
3.6.3_8 3.6 3 8 10.8 C30 400 x400 300 x 550 0.74
3.6_6_4 3.6 6 4 21.6 C30 550 x 550 300 x 550 0.42
3.6.6_6 3.6 6 6 21.6 C30 550 x550 300 x 550 0.61
3.6_6_8 3.6 6 8 21.6 C30 550 x550 300 x 550 0.78
3.6.9 4 3.6 9 4 32.4 C30 600 x 600 300 x 600 0.54
3.6.9.6 3.6 9 6 32.4 C30 600 x 600 300 x 600 0.77
3.6.9.8 3.6 9 8 32.4 C30 700 x 700 300 x 600 0.75
1~4 C40
3.6_12_4 3.6 12 4 43.2 600 x 600 300 x 600 0.53
5 C30
1~4 C40
3.6_12_6 3.6 12 6 43.2 600 x 600 300 x 600 0.76
5 C30
1~4 (40
3.6_12_8 3.6 12 8 43.2 700 x 700 300 x 600 0.75
5 C30
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Fig.1 Deformation and plastic hinges of representative structures during collapse
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Fig.2 Comparison of collapse fragility curves among structures with different spans
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Fig.3  Comparison of collapse fragility curves among structures with different storey number
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Fig.4 Comparison of collapse fragility curves among structures with different storey heights
3.3 N
( ) 2 » ATC -63*
10% o 2 4 m
10% “ ” ; 6 m.8 m
10% 8 m 10% o
2 ( S.(T) =5.(T) )
Table 2 Collapse possibilities of structures under major earthquakes
2.8m 3.6m
4m 6m 8m 4m 6m 8m
3 4% 24% 34% 0% 14% 43%
6 6% 19% 48% 0% 2% 19%
9 0% 8% 16% 2% 4% 15%
12 4% 9% 21% 0% 5% 6%
o 7 8
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3 ( S,(T) =2.05,(T) )
Table 3  Collapse possibilities of structures under great earthquake
2.8 m 3.6 m
4 m 6 m 8 m 4 m 6 m 8 m
28% 61% 85% 5% 52% 87%
40% 70% 90% 0% 27% 67%
13% 52% 65% 18% 40% 60%
12 20% 61% 75% 19% 58% 62%
4 CMR
Table 4  Collapse margin ratios of structures
2.8 m 3.6 m
4 m 6 m 8 m 4 m 6 m 8 m
2.7 1.5 1.2 4.0 1.9 1.2
2.2 1.6 1.0 4.8 2.7 1.5
2.6 1.8 2.0 4.2 2.2 1.7
12 3.1 1.6 1.4 3.1 1.9 1.5
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