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ABSTRACT ARTICLE INFO
Controlling the behavior of frame building is very common these days. Received: 31/08/2017
This goal is achieved by changing the structural behaviors through Revised: 20/02/2018

applying forces to the frames. Recently, extensive studies have been Accepted: 11/04/2018

carried out in the field of structural control related to the earthquakes. All

studies conducted in this area can be divided into two groups. The first

. . . L Keywords:
category is devoted to the control devices. Since accuracy and sensitivity

Structural control,

of required equipment play an important role, some industries are trying Neural Network,

to build better and more robust instruments. The key subject of the second Variable neurons,
group of researchers is developing new control algorithms. These Genetic Algorithm,
approaches need some innovations. The purpose of this study is to Predicting earthquake
minimize the structural response against earthquake utilizing two acceleration,
actuators. The purpose of this study is to minimize the structural response Closed circle,

against earthquake utilizing two actuators. The relationship between the Earthquake.

control forces of the actuators was so arranged that the first mode force
becomes zero. In order to minimize the structural responses, the genetic
algorithm was used. The controlling system, which is exploited in this
paper, is a closed circle. In addition, the neural network was employed to
predict the earth acceleration. The authors selected a kind of the neural
network to have compatibility with earthquake acceleration variation. To
achieve this, the number of the neurons in layers should be varied. The
comprehensive experimental numerical results for a variety of
earthquakes and structures indicated that the suggested method is very
effective. However, the present study drawback is in decreasing the
responses of tall frames.
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1 0.081947 6.4131 0.015241 7.8758 81.40 -22.80

2 0.073363 8.9208 0.006219 8.7021 91.52 2.45

3 0.061832 11.4354 0.011084 7.2058 82.07 36.98
Northridge 4 0.05369 12.3653 0.016699 14.6047 68.89 -18.11
5 0.05015 13.6496 0.014364 5.7384 71.35 57.95

6 0.043855 14.556 0.010764 9.9081 75.45 31.93

7 0.032918 16.5648 0.010534 5.2221 67.99 68.47

8 0.017721 18.5028 0.014892 9.5271 15.96 48.50
1 0.091002 4.5959 0.013371 5.1338 85.30 -11.70

2 0.090252 8.6233 0.005883 6.3477 93.48 26.38

3 0.085946 11.4743 0.008093 5.1818 90.58 54.83

Kobe 4 0.078067 13.7016 0.014616 9.6601 81.27 29.49
5 0.067043 16.1216 0.016119 2.5785 75.95 84.00

6 0.053436 18.5279 0.010122 6.4909 81.05 64.96

7 0.037526 20.7727 0.008902 4.1023 76.27 80.25

8 0.019465 22.1962 0.014309 6.6996 26.48 69.81
1 0.032511 4.0822 0.004943 5.0506 84.79 -23.72

2 0.032359 5.2333 0.001521 4.8619 95.29 7.09

3 0.03125 5.566 0.006501 3.7431 79.19 32.75
Elcentro 4 0.029244 6.0588 0.007741 10.3353 73.52 -70.58
5 0.026065 7.52 0.006766 2.928 74.04 61.06

6 0.021435 8.6054 0.004534 5.5586 78.84 35.40

7 0.015322 9.2574 0.002436 3.8637 84.10 58.26

8 0.007999 9.6927 0.006005 4.2583 24.92 56.06

1 0.025347 1.9418 0.004049 1.9538 84.02 -0.61

2 0.024165 3.3108 0.001902 2.1464 92.12 35.16

3 0.022193 4.0257 0.003207 1.8796 85.54 53.30

Hachinohe 4 0.019542 4.2206 0.004079 3.1577 79.12 25.18
5 0.017281 41271 0.006204 1.0078 64.09 75.58

6 0.014837 4.4011 0.004308 2.2449 70.96 48.99

7 0.010926 5.6352 0.002316 1.6709 78.80 70.34

8 0.005864 6.4309 0.004242 1.7793 27.66 72.33

O i ((g03e (sdiges () 0 les oo apli a5 4 Jous Lsle calio 0,515 (VO) Jgao sleosls jo cds

ol iz ailoas yge 0SB oS QS..LMJL,J A Cad il oy Slade Lcab OablS a0 Y2 6l o atb gaii g

J.A-»-L' ‘_QMLM ..\J}.wu;a o oo)a—‘ cw‘ Lb:u.Jo GA...MJ ‘_;LQUKA )...uu &w l.> )J‘)J 45 r:l) (_gd&.Jo ulS.o )...uu 9 w‘ )l W
D pdyee bl (VF)Jsoz jo 0add J7uS 5 0als Jyu8 clo g0 y0 baaii slaclid ggaze g ol gainls ()16

IS LSl 50 (Rl Clid Go w6 51 (2192 05t b allb i CB sbagwly VP Jgua

oais s s 4D Lol J S o3l by alS as)o
Sl
03, e ail EORENE S Fe)ols ol Fe)ols s
Oy | p QLS | jdee O s 0997 p | p ) e O s 09958 p | ye)xeS
(0) g (COIPTRE D (a6 (0) o (a6 CULEPRE (o) gt (4 (COSEPRE D
0.081947 6.4131 6.4131 0.015241 7.8758 7.8758 81.40 -22.80 -22.80
Northridge 2 0.15531 8.9208 15.3339 0.02146 8.7021 16.5779 86.18 2.45 -8.11
0.217142 11.4354 26.7693 0.032544 7.2058 23.7837 85.01 36.98 11.15
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4 0.270832 12.3653 39.1346 0.049243 | 14.6047 38.3884 81.81 -18.11 1.90
5 0.320982 13.6496 52.7842 0.063607 5.7384 44.1268 80.18 57.95 16.40
Northridge 6 0.364837 14.556 67.3402 0.074371 9.9081 54.0349 79.61 31.93 19.75
7 0.397755 16.5648 83.905 0.084905 5.2221 59.257 78.65 68.47 29.37
8 0.415476 18.5028 | 102.4078 | 0.099797 9.5271 68.7841 75.98 48.50 32.83
1 0.091002 4.5959 45959 | 0.00013371 | 5.1338 5.1338 99.85 -11.70 -11.70
2 0.181254 8.6233 13.2192 0.019254 6.3477 11.4815 89.37 26.38 13.14
3 0.2672 11.4743 24.6935 0.027347 5.1818 16.6633 89.76 54.83 32.51
Kobe 4 0.345267 13.7016 38.3951 0.041963 9.6601 26.3234 87.84 29.49 31.44
5 0.41231 16.1216 54.5167 0.058082 2.5785 28.9019 85.91 84.00 46.98
6 0.465746 18.5279 73.0446 0.068204 6.4909 35.3928 85.35 64.96 51.54
7 0.503272 20.7727 93.8173 0.077106 4.1023 39.4951 84.67 80.25 57.90
8 0.522737 22.1962 | 116.0135 | 0.091415 6.6996 46.1947 82.51 69.81 60.18
1 0.032511 4.0822 4.0822 | 0.00004943 | 5.0506 5.0506 99.84 -23.72 -23.72
2 0.06487 5.2333 9.3155 0.006464 4.8619 9.9125 90.03 7.09 -6.40
3 0.09612 5.566 14.8815 0.012965 3.7431 13.6556 86.51 32.75 8.23
Elcentro 4 0.125364 6.0588 20.9403 0.020706 | 10.3353 23.9909 83.48 -70.58 -14.56
5 0.151429 7.52 28.4603 0.027472 2.928 26.9189 81.85 61.06 5.415
6 0.172864 8.6054 37.0657 0.032006 5.5586 32.4775 81.48 35.40 12.37
7 0.188186 9.2574 46.3231 0.034442 3.8637 36.3412 81.69 58.26 21.54
8 0.196185 9.6927 56.0158 0.040447 4.2583 40.5995 79.38 56.06 27.52
1 0.025347 1.9418 1.9418 0.004049 1.9538 1.9538 84.02 -0.61 -0.61
2 0.049512 3.3108 5.2526 0.005951 2.1464 4.1002 87.98 35.16 21.93
3 0.071705 4.0257 9.2783 0.009158 1.8796 5.9798 87.22 53.30 35.55
Hachinohe 4 0.091247 4.2206 13.4989 0.013237 3.1577 9.1375 85.49 25.18 32.30
5 0.108528 4.1271 17.626 0.019441 1.0078 10.1453 82.08 75.58 42.44
6 0.123365 4.4011 22.0271 0.023749 2.2449 12.3902 80.74 48.99 43.75
7 0.134291 5.6352 27.6623 0.026065 1.6709 14.0611 80.59 70.34 49.16
8 0.140155 6.4309 34.0932 0.030307 1.7793 15.8404 78.37 72.33 53.53
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