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Fig. 2 Flowchart of ant clustering algorithm
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Table 1 Influence factor of multistory masonry buildings
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Table 2 Some case examples of the seismic damage of multistory masonry buildings
k X X3 X3 X4 X5 X6 X7 Xg Yo
1 2 10 25 0.50 8.2 8 6 0.2 3
2 2 10 10 0.40 10.0 8 7 0.25 4
3 3 10 10 0.30 115 9 8 0.25 3
4 2 10 35 0.45 9.7 9.5 7 0.15 2
5 4 10 25 0.36 7.6 75 10 0.2 3
6 2 10 25 0.55 4.3 10 9 0.1 2
7 3 10 25 0.43 6.87 8 3 0.25 4
8 3 10 10 0.40 7.52 9.5 7 0.3 3
9 2 10 35 0.38 8.32 8.5 6 0.2 2
10 5 10 10 0.46 115 8 8 0.25 1
11 2 10 25 0.41 4.65 75 9 0.05 2
12 3 10 10 0.50 9.42 12 8 0.2 1
13 3 10 10 0.47 13.6 9 5 0.25 2
14 2 10 25 0.52 10.7 85 7 0.2 2
15 4 10 25 0.48 3.6 7.5 4 0.15 5
16 3 10 25 0.54 6.69 8 8 0.25 2
17 3 10 10 0.4 8.4 9.5 8 0.2 2
18 4 10 25 0.45 8.5 9.46 8 0.3 4
19 2 10 25 0.47 10.3 7 7 0.25 3
20 4 10 25 0.47 3.23 8 8 0.15 2
21 2 10 10 0.48 35 9 8 0.1 2
22 3 10 5 0.35 8.64 8 7 0.2 4
23 3 10 10 0.37 6.0 8 7 0.2 4
24 3 10 10 0.34 9.0 10 7 0.25 4
25 3 10 10 0.40 9.0 7 7 0.3 5
26 3 10 10 0.44 6.0 9 7 0.15 3
27 3 10 25 0.40 10 10 8 0.3 5
28 2 10 25 0.40 9.0 10 7 0.25 5
29 2 10 10 0.50 9.0 12 10 0.2 1
30 4 10 10 0.50 9.0 9 9 0.15 2
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Fig. 3 The comparison of predicted results and the actual damages
3 ACCRBF BP
Table 3 The comparison of predicted results and the actual damages
k Y, - Yoo MAE1 MAE2
1 3 3.1417 3.2871 0.1417 0.2871
2 4 3.7945 3.5759 0.2055 0.4241
3 3 2.7781 2.6798 0.2219 0.3202
4 2 2.1603 2.2091 0.1603 0.2091
5 3 3.1947 3.3207 0.1947 0.3207
6 2 1.7791 1.6054 0.2209 0.3946
7 4 4.2435 4.3521 0.2435 0.3521
8 3 3.1773 3.2574 0.1773 0.2574
9 2 2.1375 2.2613 0.1375 0.2613
10 1 1.3447 1.2785 0.3447 0.2785
11 2 2.3281 2.4547 0.3281 0.4547
12 1 1.1913 1.2179 0.1913 0.2179
13 2 2.0619 2.1996 0.0619 0.1996
14 2 1.8491 1.6971 0.1509 0.3029
15 5 4.8093 4.9001 0.1907 0.0999
16 2 2.0597 22394 0.0597 0.2394
17 2 1.8352 1.7903 0.1648 0.2097
18 4 3.8619 3.8011 0.1381 0.1989
19 3 2.6931 2.6017 0.3069 0.3983
20 2 1.9013 1.7092 0.0987 0.2908
21 2 1.8875 1.7956 0.1125 0.2044
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k Y, Yiger Yyep MAE1 MAE2
22 . 3.8047 35971 0.1953 0.4029
23 . 3.8759 3.6492 0.1241 0.3508
24 . 4.0902 4.2849 0.0902 0.2849
25 e3 4.8165 4.6085 0.1835 0.3915
26 s 3.1417 3.2775 0.1417 0.2775
27 . 4.6629 4.6831 0.3371 0.3169
28 . 47815 4.8006 0.2185 0.1994
29 ) 1.3411 1.2017 0.3411 0.2017
30 1.8703 1.7045 0.1297 0.2955
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Seismic Damage Prediction of Multistory Masonry Buildings
Based on ACCRBF Networks

Yang Xiuping, Cheng Yunping, Chen Keheng and Ding Dayong

Jingmen Civil Defense Office, Jingmen 448000, China

Abstract To overcome the deficiency in the conventional seismic damage prediction method, in which the
anti-earthquake behavior is evaluated by sampling survey, here we present a construction seismic damage prediction
method based on ant colony clustering radial basis function (ACCRBF) neural network model. Through training the
network on the basis of real seismic damage data, this method sets up the mapping relationship of the parameters
between the inputs and outputs. Then The mapping relationship then can be adopted for sample classification, which
makes it possible to realize the seismic damage evaluation and hazard prediction. The inputs of the model are the
factors that affect the seismic damage, and the output of the model is the seismic damage level under certain peak
ground acceleration. Our results show that the seismic damage prediction results from the ACCRBF neural model

are in good agreement with the real examples. Therefore, it is worthy of promotion and application in the future.

Key words ACCRBF neural networks; Multistory masonry buildings; Seismic damage prediction; Factors

for seismic damage; Damage degree



