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Fig. 1. Schematic diagram of the TMD
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Table 1. Definition of the optimization problem

Find = My Kppip »Crap

Minimize -

S My s Kppip sCryp ) = max(|x mid |)

S My s Ky sCrup ) = max(|x‘mid |)

S M ruin s Konin Trmn ) = max(|Base shear|)
Subject to :
MTMD,min < MTMD < MTMD,max
KTMD,min < KTMD gI<TMD,max

CTMD,min < CTMD < CTMD,max

e My max 9 Moyp min ' 44 Goy Jaio Base shear

Sl g Bhe oo Kryp max 9 Kryp min 581> 9 S8l
Slwaige diws > Sl g BBl olwe Cryp max 9 Crup min
sl e
N cures e PSOPC 5,630 5l oslazul (clp dlas opl p
FB Ll oads Sl VO g Ve Cui 4 L LSS olaws STas
s s o g CBY (ob &S sl (Fygeo 4 00D Ll palde sl S5

Db;m d.l.i.u.mdl)a u)\)io.m

Jalod Olasivo g TMD @ 550 4 LSS b (s3] -F
Job b alas Jlex 42 )LS6 b o gl nl 2 sz 2090

By ol asbiond bl ol Al b il o VA
ol (@)L b [Yo] ik LRED 39, 4 AASHTO
ol 4 4y Jlasl e 5 33 3925 olaasl 55 ol Jsbo 55 45
o1 o3l s ¥ S 5 s ol losl o il (o adlsS
il Joko SIU Jhe gate ©jgo 4 adpe laidyge > cund
B g0 4y ojl ) g Aled A Augy 5 S S0 4 ol il
Gilwdde lp )b 4SS e loph Sgw 9 ol b Lies
o opl el o odlazwl OpenSees wgasly buse 51 b o
5 JEwlBe ¥ ()Lid Conglio b 1> @50 4y s ol o 0oLl 590

1 (5 oline) ool ol YU sy 5 €3 5 € slocals

Caxbge X; 5 () ditwd [+ 9 V] o3ga50 j> (Bolas oluel 1y 9 1y g
6ol W sl o dlojo o 3 oyd &8 o Copus vy (1) (35S
e (3) Ay 1 5 Hlaige J5 |y 0l S 30 oS cu

DS o

Oy O § Oy 93,55 3105 Sl T dlally ol 2 o8

(PSOPC) Jsiio cures p e PSO aisl o @ jlaie o 28
gl b dnlie ) sl oad Sl [VY] ()Sen g ol bawgs oS
ceyw PSOPC s )y gyt o), Sed cas g yip0 <> PSO

:J.))fw Ml?u).s) Q)deqo):)).lb

v, @+ =wv, (t)+

cn, (O)(pbest; ;) —x; ;) +
Coly (t)(gbesti’j (t)—xl-’j )+
Cs3l3 ()R, (t)_xi,j @)

€5 Caol 0as Gl 09,5 51 B3la jobo & oS cawl (gloyd R, &S
V] o3game yd caleiSy Ldolad dae S 7y 5 Canl it Celos o b
el 5l 2l )Sen Co puo 38 Caa 4 Gioggy cnl ) il [
[Y¥] canl oss o3liwl PSOPC L aisly 340, PSO
Silwding g, 5l odliel L TMD (gla el )l awle (4l
0,5 wlis g obaly aiiy g JBlis Ban 2 4w PSOPC
Col od 485 )5 )3 iome ©jg0 4l W dinidin 9 adpe Sle
23 Cope 4 Gilwding e olal cpl (B0 ST giloding V)

23)5 (o

B iy & Mpyp  Kpyp :Cryp ) Jg Ly 5

fadye Gle o) QLb g abals Xy 9 X TMD ol

mid

1 PSO based on Passive Congregation

Y



316260 mm

_L:'ll] mm
-

Long:tudmfl bars 1400 mm
32¢25
>
T50mm
L l"' m =1
I* |
— ¢t = 0.3m (typical)
1 -+
C.G.
+== K 23m
1.3m
-t . A
F Y
10, 1.2 1.5 2.5m 1.5 1.2 1.0
0.55 tﬂ.SS
H
R e A A RnT [ e
X

[Ye s M ] al g adye ghaio Olsja ¥ IS
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Table 2. Characteristics of earthquakes applied on the bridge
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Fig. 5. Flowchart of the analysis procedure
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Table 3. The mass, stiffness and damping of TMD in different methods
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Fig. 6. Mass values of TMD in classic and optimization methods in different earthquakes
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Fig. 7. Stiffness values of TMD in classic and optimization methods in different earthquakes

YA




900 -
800 - O
700 -
3 600 -
j O
o 500 - [l ® Lbrulr Sua b
% 400 - @ O ol Cous ub
S 300 | O ® ' ¥
2007 o ® O & —_— s sl
. &
100 QI)K“A 3¢S sl
0 o — 0 @ o . @ O
> > o o > > &
» & < & {DO% : $ & < & &ﬂ@
K L E >4 L
N T PO
& & S S
R C S S

Al A5 0> g5lwdings 9 SewdS igy 3 TMD olpme Wi A JSUG

Fig. 8. Damping values of TMD in classic and optimization methods in different earthquakes
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Table 4. Maximum displacement, acceleration and base shear for controlled and uncontrolled bridge in different methods
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Fig. 9. Displacement of the deck midpoint in controlled and uncontrolled bridge under the 7 earthquakes, in
classic and optimization methods
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Fig.10. Acceleration of the deck midpoint in controlled and uncontrolled bridge under the 7 earthquakes, in
classic and optimization methods
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