RS (5 (S lida diibise g Loadi dlig s Jlad J S ) S ad ) http://www.jsce.ir/article_81770.html

) K30 i s\ oy S (51 9 b il Alilana (S5 by 0040 Aldage (s 8 Jlad S oy ) oK) 431

B 1397 55 28 3,6 51 AT, Lawl « oo @iy oLl oslol & Vlio

wiadeds - wole talléo goi

10.22065/jsce.2019.150715.1673 :(DOI) Jlixmws awlivis

Oy o8

Aol 0)5 pulie 13 W ISe Loy e 2 5 g, Lo S Liee Losule t1inmls (nshaao

JU ilo g siio 0Boiuls « 05l 09,31

Olul (b (b Csolorming csumio oBoisls wWhhoe (sowiipo 0aSuiuls oluils?

Jib iloraings (imio oBoiuly oluiuls3

Ol (dpiiio (dpiite Coowgs,d olSiinils ( suwipo 0aSinls o Loasls?

1397 S5 28 t iy b (1397 s 24 15,5550 G, (1397 40 09 tedl,s du,b

5,80 5 ol Sleww 11> Silw Gy vy, b calize Sla alj); L1880 ez oond diagy S5 Jled JLiS ein,eSdl Sy (gabz ol
Silw diupr Gvgy 5 S3B wac aSud oSy b s iS Gug, A8 o slpiiing S Olib ailuio 5l a8)S s il S oslw
Sla,Shs b Sylo aw obS,5 Ju Sey 50 Sslpii pinsSl SaoblS wowl st al,l (oS Gl @il cusas aly 5 ,Kwll,s
b Suns0 Olae cudle cowl 538 pipeSll cwl oai (subsl 5So,ud S Shxo @ spxo0 (b st Sloslw Slacl 5 (sassue by
S Sy 5l oslaiwl b Sadizi ol 5> biS Sorw uled sby b eV (LS Sgsw O pwlbwly g 03y pansis |, alil; Uses 9>
w920 Silwding Jug, g dupr wigo W WpiS (shssue puilsd s Sy swac A cowl ool cewy AV gy swac
Sy Silw aupy ou> LS owlsd SHlul ules o LS | b Sla aly So; 00 s S SHxo 9 wewl 00w Awoled 0w
o9 b owld LB g sSlac puniil wig0 4 Siae S;ludioe auls e e LS Beibld e85 bhwgi (dyiebl puripr 4 Vaw,
U9, 5l eBaizi ol 53 odui Giwglosl al3); 5,95, Ui cswlod 5> Salpindig paeSl ads s Ulin guli ccwl oo bl iy Sla

94 (s 3 Ul 3l Sl oylw wlhlus

Lo j) g8
Boilld 5l 0l 550 Ui foswac aSd fpunssl fosainsS Ll asluw pin,eSl fdled J,uS

e g ga
b o3lw Jled Hu¢ 9 Jled J,iS

[English] 4l&a ¢ &
Fuzzy-Tug of war structural active control for a seismically excited benchmark highway bridge
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[English] o5

In this paper a new optimized active control algorithm based on combination of fuzzy neural network and a new highly efficient
meta-heuristic population based optimization method extracted from Tug of War competition presents under different
earthquake loads. The Efficiency of the proposed control method has been evaluated on the recently proposed nonlinear

highway bridge benchmark, consist of nonlinear isolation bearings and nonlinear structural elements which equipped with the
hydraulic actuators. A 5-layer neural network is used to obtain the control force. The neural network is utilized to approximate
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nonlinear rules of control. It gets instructions to the actuators installed between the deck and abutments. Stability of control
laws to choose the parameters of the neural network are derived based on Lyapunov theory. The Results are presented in terms
of a well-defined set of performance indices which is comparable to previous methods. The results show that the proposed
controller method in spite of a simple description of the nonlinearities and non-detailed structural information can effectively
reduce the responses of the bridge especially maximum of base shear, maximum of midspan displacement and maximum of
acceleration. Also sensible decrease in responses such as maximum of ductility, dissipated energy and plasticity connections
show that the proposed method is very effective in reducing structural damages.
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