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Regions of Low—-to—Moderate Seismicity
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Abstract

In order to reduce seismic responses of a structure, additional dampers and vibration control devices are generally considered.
Usually, control performance of additional devices are investigated for optimal design without variation of characteristics of a
structure. In this study, multi-objective integrated optimization of structure-smart control device is conducted and possibility of
reduction of structural resources of a building structure with smart top-story isolation system has been investigated. To this end,
20-story example building structure was selected and an MR damper and low damping elastomeric bearings were used to compose
a smart base isolation system. Artificial earthquakes generated based on design spectrum of low-to-moderate seismicity regions are
used for structural analyses. Based on numerical simulation results, it has been shown that a smart top-story isolation system can
effectively reduce both structural responses and isolation story drifts of the building structure in low-to-moderate seismicity regions.
The integrated optimal design method proposed in this study can provide various optimal designs that presents good control
performance by appropriately reducing the amount of structural material and damping device.
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Fig. 4 Acceleration time history of artificial earthquake
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Fig. 5 Analytical model of smart top—story isolated structure

SRR SRS | T =27 AM17H M52(2013.9) 15



™o my (i=1,2,---,20)F 205 AEQ] WA F2
AZE e 2 AolME mE 8 x10°kg 22 T3
oh &3k K, (i=1,2,--+,20)% 22 idA F2 S v
ERa 2 Aol kE 1.0 X 10°N/mZE Fck oA
TEES] LS Hd5k] 918k Rayleigh 8-S A}
gatlom ofuf 12} 9 22} B9 FHNE 2% s3Itk
B Al ARESE 205-2] ANt AAlFIRES o]83te] 1
FAENA gk A 570 AARE ARRET7)E 2.00, 0.67,
0.40, 0.29, 0.23%% eIt

B o=RoME Aoty AntE HARE WA AR 27
AoVdss HES] flete] dnbAow ARgHE
A 2H e AEAd s vlwstaat itk o5 9l
MR 7H4)7] tiile] AAR71E AHshe 75 A%
A AEE THd8Iitk 5 HIIAAE 2 AntE W
A 2Elo A ARE-SE BduolR o] 540 HAEo] TMD
2 Ags o] FE] ASHS e oE A7t
T AES Al ol flste] HANS HrlT RS
HY5 olst FrEES

-
Ao LRAERY LS A
S

olt olo
2 HAUNNY

1o

ol ooy O
y E 2

)
Tn

i
™

™

ofji

N,

ol

=

o
ox
_0|L
37
e

4 ok

o

AAR] dist ATARE AREste] AP 2 ATl
A= Warburton (1982)9] =50 #Agk digslso]
ol 24 71E Aol Uist TMD2] % 1Hn)E AR
SI3AtE H]E Warburton®] A4 Ak o] WA=
ZES o shar QAR ¥ A oAl FREe] A
Aol MeY FXEZAM 12 Rv) A4 FREY F
of A& Jgo] EEEEE B Aol Algkd
ARgEto] o HZIAAEIS] HA RS AR
AR 10.9%0]T) o]Fks ol]4slo] %
A5 33 (¢)F ARl AntE 3
A 2B Aoz WRFe] 75 g 0oz
22 MR 7)ol eJaiMnt 7hgo] s S 3

1> 2 o 4
12

2
>
>,
T
10 v
e

32 i o 2 R
Kog

T

2 AFelAE AntE S WXIAAES 35K MR
715 23kl slix YHHE 0% ARE-E= Bouc-Wen
52 (Sues et al., 1988)= ARESISITE 2 Ag-ollx ARE-SH
MR 74]7]:= Bani-Hani and Sheban®] 17 (2006)°14 A}
S5 Hulg%o] S0kNS 7H S AdAlE BERA oA

>~

16 s=axsrogxegss| =28 M7 H55(2013. 9)

90
eo—_
% N
N
g -
oo
=0 L L
® NRDorper Sroke (@) °

Fig. 6 Force—displacement relationship of 50 kN MR damper
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Table 1 Multi—objective functions

Objectives Descriptions
objl Sum of additional stiffness
obj2 Sum of passive dampers
obj3 Capacity of MR damper
obj4 Peak displacement of isolation story
obj5 Peak displacement of 19th story
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Table 2 Comparison of seismic responses

Original building | Passive isolation | Smart isolation
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