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ABSTRACT
A new semiactive control strategy for seismic response reduction using a
neuro-controller and a magnetorheclogical (MR) fluid damper is proposed. The proposed
control system adopts a clipped algorithm which induces the MR damper to generate
approximately the desired force. The improved neuro-controller, which was developed by
employing the training algorithm based on a cost function and the sensitivity evaluation
algorithm replacing an emulator neural network, produces the desired active control
force, and then by using the clipped algorithm the appropriate command voltage is
selected in order to cause the MR damper to generate the desired control force. The
simulation results show that the proposed semiactive neuro-control algorithm is quite
effective to reduce seismic responses. In addition, the semiactive control system using
MR fluid dampers has many attractive features, such as bounded-input, bounded-output
stability and small energy requirements. The results of this investigation, therefore,
indicate that the proposed semiactive neuro=control strategy using MR fluid dampers

could be effective used for control seismically excited structures.*
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¥ 1. /WA " Bouc-Wen R de] Bi$E

Parameter Value “Parameter Value
Co, 21.0 N-sec/cm a, 140 N/em
G, 3.50 N-sec/cmV o 695 N/cm
ks 46.9 N/cm ¥ 363 cm™
¢, 283 N-sec/cm B 363 cm™®
a, 2.95 Nsec/cm'V A 301
k 5.00 N/cm n 2
I 0.0 cm n 190 sec™?
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Q =diag(1,0,1,1,0,1), r=10" (12)
Q =diag(1,0,20,1,0,1), r=10" (13)
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E 2 o2 kA A714 El Centro A g & W gy vl &

0.5x Bl Centro T.0xEI Centro 2.0<El Centro
(PGA:0.175 g) (PGA:0.349 g) (PGA:0.699 g)
Active | Clipped |Proposed| Active | Clipped |Proposed| Active | Clipped |Proposed
neuro optimal | Method neuro optimal | Method neuro optimal | Method
. 0.185 0.196 0.214 0.179 0.213 0.216 0.181 0.255 0.226
' 0.116 0.213 0.206 0.114 0.225 0.207 0.122 0.273 0.228
{em) 0.177 0.245 0.266 0.173 0.228 0.249 0.173 0.301 0.266
d 0.185 0.196 0.214 0.179 0.213 0.216 0.181 0.255 0.226
) 0.338 0.325 0.400 0.334 0.281 0.347 0.313 0.275 0.319
(cm) 0.366 0.505 0.465 0.368 0.502 0.408 0.356 0.438 0.381
:'i ) 0.579 1.047 0.600 0.538 0.851 0.498 0.562 0.719 0.455
@ 0.465 0.683 0.538 0.456 0.717 0.484 0.414 0.554 0.402
(cm/sec®)| 0.369 0.509 0.471 0.366 0.503 0.408 0.355 0.436 0.381
E 3. 92 7kA M719 Kobe AW Wt 2t el Ausde g
0.25xKobe 0.5xKobe 1.0xKobe
(PGA:0.208 g) (PGA:0.417 g) (PGA:0.834 g)
Active Clipped |{Proposed|| Active | Clipped |Proposed] Active Clipped |Proposed
neuro optimal | Method neuro optimal | Method neuro optimal | Method
I 0.180 0.411 0.282 0.186 0.448 0.296 0.198 0471 0.323
' 0.148 0.433 0.275 0.158 0470 0.289 0.180 0.498 0.345
(cm) 0.171 0.424 0.288 0.177 0.468 0.298 0.193 0.502 0.352
d. 0.180 0.411 0.282 0.186 0.448 0.296 0.198 0.471 0.323
¥ 0.334 0.478 0.388 0.336 0.515 0.385 0.313 0.544 0.417
(em) 0.326 0.492 0.409 0.333 0.549 0.367 0.339 0.621 0.394
:.I:' ) 0.497 1.521 0.471 0.500 1.118 0.430 0.492 0.828 0.402
@ 0.385 0.646 0.358 0.382 0.701 0.379 0.381 0.691 0.515
(cm/sec)| 0.330 0.493 0.410 0.334 0.551 0.367 0.339 0.620 0.393
E 4. 98 AR A7Y California Al W 2 B8 Fhege ue
1.0Xx California 2.0x California 3.0 California
(PGA:0.156 g) (PGA:0.312 g) (PGA:0.468 g)
Active Clipped [Proposed] Active Clipped }Proposed| Active Clipped | Proposed
neuro optimal | Method neuro optimal | Method neuro optimal | Method
x; 0.137 0.172 0.137 0.144 0.213 0.133 0.148 0.207 0.147
0.094 0.196 0.148 0.096 0.226 0.149 0.098 0.221 0.160
em) | 0.120 | 0.198 | 0.174 | 0.122 | 0.224 | 0.171 | 0.124 | 0.226 | 0.184
d; 0.137 0.172 0.137 0.144 0.213 0.133 0.148 0.207 0.147
0.235 0.229 0.268 0.235 0.249 0.249 0.236 0.247 0.262
(cm) 0.336 0.383 0.364 0.335 0.373 0.330 0.340 0.437 0.318
:.E. ) 0.423 0.683 0.318 0.431 0.736 0.301 0.435 0.561 0.264
@ 0.354 0.436 0.383 0.362 0.453 0.317 0.367 0.525 0.284
(cm/sec®)| 0.335 0.383 0.367 0.336 0.371 0.330 0.339 0.317 0.317
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