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Seismic Response Control of Tilted Tall Building based on Evolutionary
Optimization Algorithm
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Abstract

A tilted tall building is actively constructed as landmark structures around world to date. Because lateral displacement
responses of a tilted tall building occurs even by its self-weight, reduction of seismic responses is very important to ensure
structural safety. In this study, a smart tuned mass damper (STMD) was applied to the example tilted tall building and its
seismic response control performance was investigated. The STMD was composed of magnetorheological (MR) damper and
it was installed on the top floor of the example building. Control performance of the STMD mainly depends on the control
algorithn. Fuzzy logic controller (FLC) was selected as a control algorithm for the STMD. Because composing fuzzy rules
and tuning membership functions of FLC are difficult task, evolutionary optimization algorithm (EOA) was used to develop
the FLC. After numerical simulations, it has been seen that the STMD controlled by the EOA-optimized FLC can effectively
reduce seismic responses fo the tilted tall building.
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Peak acceleration
of example building with TMD

4. XIZSH Holds Gt

AHIE TMDE Of8gt ZAKI 1008 oNl+EES]
ARSH MojdsE7k= MATLABS 0l835}0] 35}
Fon et MskEESE Haks 10004THoll ZAA]
ool £ A= 1E FA6 2uE (Fig. 6)0f LI}
UIQICE. TR0IA H= HiQF Z20] Z|f HRISH 715
CSHe HHEIARM AT dEch= Ae & = U
Ll ANE TMDE AR 1EHES] ARISHRI0A]
HRISHE AZAP I e f45ct Alofdss LEt
AR 758 He HRISHl Hisl Athsloz B
St AlofdsS LEERNGICE 18U <& TMDO] HIGHAL
= E|tf 10%0149] Moldse UERAULE <Fig. 601
LIERH SiiE ZAel gt Solla] 71232 9] obddof
Qs Jeke MRl= HeISHE 71 i oR Al
ofg = = HR=gHoIE Aeeial 0 X'&=
LIERHQITY.

MBS HAR=AROIZ19] J13k J2 3H 22 0733
1012A] Aokt AntE TMD7} &|& 4= TMDUH]
7IE=SHE HISSH| MOofoPHA HRISHE <F 27%
O AAAPZIE Moldse E2isit) 2 A9 =5
BAR NEAE9] ATSHAOE Qlall AkSst= Ant

48 _H21A M35 ER 855, 2021, 9



DB TR 2TRIF| J|HE XITISE Hof

g

E TMDQ| e &Y = U= 7Fs8E dEsk= A
O|HE ANfE TMDO| Zl2H| Halo] tE =&gkrgt
9| HakE (Fig. 71} (Fig. 8)01 LIERHRICE Z|T 1He]
SHO J12 Z2HIE EQ0] wEii XEHoR 50
L= HHEQ dgke LIERIRICE 75e8He LIER
= J2% ZEHP} SolF0l mets S'ol SVt
%0510k EfalEoR Hok=s 2 & 4 Qlth
AAR FRES 1A oMol FthHEQE 7V
& P2 nRIEZ J10] 10] B ARE TMDO] 2
HIZ AESH 23} 0.7%2F 08%2] HEHIE dS 4~ 9
QAL ATElE ANE TMDEZHIO] RIRISHEE Aold
52 FRI5P 2I510] 3% AEHIE 7K 28 5
TMDE} 0.7% 2 0.8%2] ZEH|E 7= ARE TMD
9] SHE (Table 2)0f HWGI] LIERAQCE

AR

1.04

J2 (Peak acceleration ratio)

0.72 0.74 0.76 0.78 0.8 0.82
J1 (Peak displacement ratio)

(Fig. 6) Pareto optimal solutions

1.1

o
©
|

J1 (Peak displacement ratio)
d
|

0.7 T T T T T T T T T

N

=

o
|

a
-
)

|

J2 (Peak acceleration ratio)

a
o
=

|

1 T | T | T | T | T
0.005 0.01 0.015 0.02 0.025 0.03
Mass ratio of STMD

(Fig. 8) Variation of J1 due to mass ratio

(Table 2) Variation of mass ratio
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