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Abstract: In the past, using the modal incremental dynamic method to evaluate the seismic col-
lapse capacity of public buildings did not accurately reflect the earthquake collapse resistance of
public buildings, thus gaining poor economic benefits. In this study, a new and optimized evalua-
tion method of determining the seismic collapse capacity of public buildings is proposed and used
to analyze the overall performances of public buildings. Then, the relationship among the overall
structure of public buildings, substructures, and components is summarized. The overall evalua-
tion on the public building is fulfilled by evaluating the damage situation of components. Based on
the seismic damage interval of public buildings, the optimized evaluation on seismic collapse ca-
pacity of public buildings are finished with the proposed method, and the damage indices of the

seismic collapse capacity of public buildings are obtained. The experimental results indicate that
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the proposed method could exactly describe the seismic collapse capacity of public buildings, thus

improving the economic benefits.

Key words: public buildings; earthquake resistance; anti-collapse capacity; optimized evaluation;

frame column; displacement
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Fig.1 Schematic diagram of the relationship among over-

all structure,substructure,and components
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Fig. 2 Collapse chart of public buildings
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Fig.3 Flow chart for evaluating the anti-collapse

capacity of public buildings
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Fig.5 The acceleration curve of ground motion used

in the experiment
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Fig.6 Displacements in different positions of the public

buildings using different methods
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Table 1 Statistical results of the damage on the top wall and bottom wall of the public building using the proposed method
. . X PG AE 43 1/ %
LRI R —— : A = s : ,
X 35 1 X3 2 X3 3 X 45 4 X 8 5 X35 6 X3 7 X 4k 8
10 15.6 24.5 16.5 24.2 16.7 17.5 16.2 18.9
20 26.8 24.6 24.1 24.6 21.2 22.6 24.2 23.1
30 27.8 24.9 24.6 24.8 27.6 23.6 24.5 24.6
40 28.6 25.5 24.6 27.5 27.5 24.5 24.6 25.5
50 28.9 27.6 24.8 30.1 28.6 25.5 25.6 27.9
60 32.1 31.2 26.5 31.4 29.6 26.2 26.5 28.6
10 6.1 3.5 3.6 5.5 4.8 4.6 6.5 4.2
20 6.5 4.8 4.9 6.3 5.4 6.5 7.5 4.5
30 6.6 5.9 4.7 6.5 5.6 6.8 8.2 5.8
JEG 46 4 1 X 0 X X
40 7.6 6.6 6.2 7.2 6.6 6.8 8.2 6.4
50 11.2 7.6 6.4 8.5 6.7 8.5 8.5 6.4
60 11.2 8.6 7.6 8.5 7.6 9.5 8.6 6.5
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Table 2 Statistical results of the damage on the top wall and bottom wall of the public building using the

modal incremental dynamic method

B AE 4 L/ %

SIS A Fif [i] /s

X3 1 X 3, 2 X3 3 X Jak 4 X3 5 X 1 6 X3 7 [X 15 8
10 80.6 84.5 86.6 84.5 83.2 85.4 85.6 86.5
20 81.2 85.2 86.7 85.1 84.5 86.5 86.5 87.6
L 30 81.6 85.6 87.5 85.6 86.2 86.8 87.6 88.3
T J2 Bl ’ 7 7
10 82 85.8 87.6 85.8 86.5 87.5 89.6 92.6
50 84.5 86.2 88.2 86.2 86.7 88.6 92.5 95.6
60 86.2 87.2 88.3 86.3 89.2 89.9 95.6 98.6
10 32.2 36.8 38.1 38.2 34.3 34.9 36.7 36.4
20 35.6 38.2 39.6 34.6 36.8 33.4 39.4 32.4
30 36.8 33.1 32.7 36.2 39.5 30.9 33.4 33.4
T 1 7
10 29.5 26.9 30.7 36.2 32.4 34.7 37.4 36.8
50 30.8 34.5 36.4 32.4 36.2 36.9 32.8 32.8
60 29.6 26.4 27.2 36.7 30.7 37.4 39.2 31.7
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