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Optimal placement of MR dampers for 20-story
nonlinear benchmark building
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ABSTRACT

The objective of optimal placement of dampers for a structure is to maximize the effective- ness of
the vibration control with the same number of dampers. While many optimal placement methods of linear
viscous dampers have been proposed and used, there are only a few methods for MR dampers. Here
some optimal location indices for MR dampers are proposed, which are similar to those for linear viscous
dampers and show how large the structural responses on each floor are. Every time an additional MR
damper is implemented, the optimal location index on each floor is measured, and then the next damper
is installed on the floor with the maximum location index.

In these sequential procedures, the peak interstory drift, the peak interstory velocity and the absolute
acceleration of each floor are selected as the optimal location indeices. Four different earthquakes with
various scales are loaded to the 20-story nonlinear benchmark building model (Otori et al. 2000, 2002).
Passive On/Off algorithms are used in order to represent the control algorithm of MR dampers.
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1} SSSA(Simplified sequential search algorithm) & H¥ A4 #4719 34 AXg ZAse ¢4
W Eo] Bol ALHAUY. SSSAE F2EY 3¢S FH}E AFE AAY uS A7E Uy HXE
deitt ZE 3o A3 ALE A5 e 7 23 AFY o] A4 2 F9 oS AHUE st
4 A o2 AAFH7te ol

MR 3 74719 74 4% 34 #4718 Ao daFe] U 380 oA AFHD de
AR HA R Qe H3 A& 2 Pl A o QUM Y FE AV 2L Fdez 7
£E9 $€E A4 ATE AU MR 4 74719 AFAAE e o2 AAsaz @t o)
g AR gL T9E 4 ol #UAME FA EE HaF B 4.

2. MR X #47|

MR #3 Z71e 29 19} 2] Bouc-Wen 293} gedt Ay 2del ¢z FAFC (Yiet al
1999, 2001; Dyke et al. 1999; Jansen and Dyke 2000). 4 (1)& Bouc-Wen 293 ¢ dn 2do] @& 3}
t 99 ez HFHoR v At dosle ¥ VS T Zr)d o LAHE Ao
& 2 QA (5)& AMgste A FH FES T O, 4 (Dol At Feck 4 (FH (Bl A
45E 24719 E4XE E 19 2o AVIFERA 24719 Ao ¢uEEe 98 77 U T AU]A
£ Passive-On3} Passive-Off ZEvHe 112j e},

f=cpi+a (1
z= -y‘i|z|z|"_l - ,&'clz|" + A% 2
a=au)=a, +amu 3)
cg =cg(u)=cy, +Copu 4)
u=-n(u-v) (5
7% a7 NE EX
r——b X
Bouc-Wen a, 1.0872x10° N / cm a, |4.9616x10°N /(cm-V)
A Coa 4.40N -sec/ cm Cos 44.0N -sec/(cm V)
e — n 1 A 12
4 3em™! A 3em™!
n 50sec™!
29 1 MR §4 24719 =
A% 54 E 1 MR 4 247)9) 843
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3. MR & Z47] X X A Ly Heot

2 (62 Ay FA7AH79 HF AXNE AA37] A8 SSSAAAM AgEte HF YA AA Aol
Z Z9] A 27 WY 3 FU& AT /MFEAE FF oS d3 Aot} (T.T.Soong 2002). o
714 Sie 2zt ¢ AY &3 U E, b Z 29 o 27 JU&EE witd @279 At Fobg
ol ZE 2o di3] AH 9] FAH A5 e 7 df U@ e 4 o5 FHVE £33
2 AX3 AT 4§29 JHEAlE SSSAME o}z BEEA AsA YA Frh

Yi =ay6; +a2$i 6)

MR 3 24719 33 JA& 24T o= A9 34 99 22 492 7289 $2E FA%E
A& AL o5 MR #A4 719 A& cAF ez 2R ot ¢ 4 39 A /&=
AE 7M5AE Foitd AFE AYdLA ok MR A #4719 A= &4 §dd A 7H5A7t 3
A A 47] dEA FEAE A Ao £ A4, FX AUEES 4 F9 AdUEE F s
€ AFE A AA QA& 78 US4 B4 S Fenh 28 oS 449 3 94X 2A
A9l ol wet FHeAE At AFHA F4 A4 24 AFE AR gt

MR #A 4719 #4 4A& Fite AAE heH 2o

(a) MR &4 #3719 34 944 43 AFE Adet

(b) #71E st BX 2 FHAM ZE FAA HF 42 2R A9 g 7o

© Hd A7 g& Re 3o A A4A #4718 dAlstz, 2 FeelA A 2E ZA9 H3 944 2
3 Ad gE 7L

d HAd A %E e 34 oS A4V MA@k

(e) &37] AAE v w7 o AAHE dEg.

4. % 84 W3

4 1. A *+x8

A7l ALgEE UY FZ2EL 3rd Generation Benchmark ProblemollA] A& 20% vy wx|nla
ddgolt} (Otori et al. 2000, 2002). 232 FRE 712 3048 m, A& 3658 m, o] 80.77 mo|® A& 2=
7HA LFF FE WPoRE U 7Y, FA wge2E AN FYog YAtk 4 AAHug 4§37
TEY vy B 2 F Y 02 ojFol7 o i 3AE $3 A MY AREE AT Y
o d7 AAZL 13879 R oR olFojFeng AREE F 4147]0)T)

TZ2E9 44 PEL Rayleigh FE2 /M9 gen 23 A 35 e SUddE FREL 0y
AES @t ol vAdY AL 19 23 2o| Bilinear o183 4 22 ¥ AU (Otord et al. 2000,
2002).
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No. of dampers No. of dampers
1% 6 Normalizing °|F 37t AUl $E& 52 ALY 7S 574 24719 A $43]
E 3 N2 o8 B4719 Axel BE B4 um
2 99 |27 A4 [ WXnla §4 27 49 137 Bd&x |wXoa 4
1 0.569 0.739 0.612 J1 0.635 0.870 0.683
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Pt AFEE ZA7Y A7t F7HEe wE Ao FolEWtE A& VMY 19 7% 82 E
Centro$} Kobe AAe| 74 #a77h 71858 Wate B7h 259 a0l ¥ 49 ¥ 5& El Centro
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