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Fig. 1

Plane (a) and elevation (b) of the structures
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Tab.2  Evaluation of the maximum inter-storey displacement angle

Hiz R? RMSE MAE
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Tab. 3  Evaluation of the maximum horizontal displacement

L7y R? RMSE MAE
VIE% S 0.987 0.011 4 0. 087
M4 0.981 0.032 4 0.116
FHE 0. 984 0.0219 0.102

(25 SR 2 6] EL A 50 A FH G 5 bl 48 ) 4% A5 AL 7
YL S AR AE A9 RMSE F1 MAE 434K, #6
BHARSCTR ) T 45 SR 55 H AR 22 (] 1R 22 58/, Al
25 X 2 A5 TR Rl A - b 4D R AR S B0 2 R e i
AR LR 5 2, HOGH I G 4 1 T &5 R 5 4 i
BN AT A AR — B, 10 B AR A fi e [
A e B R A, 2 ARRE R, TR R
EELTIE

O EY RS D BITIVE S 4 S R S R g )

Shy it — A AR Aol 20 T 24 B RN ) BOHE G BR, 4B
TR S B0 B R RO Y N E R, SR MLV
UM ATEE (R4, 2013) JHA IR )
VAR SR A £ KT AN [v) 465 g i 7 8 s 11 i Je
B, IREUAS A FRAE S 8000 450 R 35000 {5 (9 52 i
KN,
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Tab. 4  MIV-values of the characteristic parameters

and their sorting

MIV A&
B8
R Z LS R
AvgS, 0.027 3 0.019 9
S, (1) 0.022 1 0.016 0
PGD 0.010 9 0.013 8
I, 0. 009 71 0.0127
PGA 0. 008 23 0.012 2
PGV 0. 007 17 0.0117
Sl e B 0.004 24 -0.000 017 6
2 0. 000 251 0. 000 034 5
FERSF 0.000 112 0. 000 213
FERC SR 0. 000 01 0. 000 112
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Fig. 12 MIV values of the characteristic parameters to the maximum inter-storey displacement angle (a)
and the maximum horizontal displacement (b)
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Abstract

To realize the rapid prediction of seismic response of reinforced concrete (RC) frame structure, a seismic re-
sponse prediction method of RC frame structure based on the artificial neural network ( ANN) is proposed. Three
typical RC frame structures of low-rise, multi-storey and small high-rise were designed as research examples. Ya’an
area in Sichuan was taken as the target site. Based on the conditional mean spectrum ( CMS), the ground motion
records were selected as input and the elastic-plastic time history analysis was carried out. The obtained sample data
were used to train the artificial neural network. The information of the ground motion intensity and the structures
were used as input to predict the structural response, and the parameters’ sensitivity of the model was analyzed. The
results show that the established artificial neural network model has good generalization performance, and the aver-
age spectral acceleration (AvgS,) has the highest average impact value (MIV). The proposed method provides a
reference for the rapid prediction of the seismic response of the RC frame structures, and has a good application
prospect.

Keywords: RC frame structure; the artificial neural network; seismic response; analysis of the parameter

sensitivity



