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Tab.1 Information of structure model Tab.3 Bouc-Wen model parameters
o - . ) . Iy JEMeET S JEIRETNIE IR
e A /mm /N mm P MIEELr  A/&N'mm ')  d/mm Aoy v
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mm ) mm Y mm ) e IR 8 . R SeismoSignal B {4 %1 5% 2l #E 17
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Fig. 7 Average response spectrum curves of three kinds of earthquake motion
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Tab.4 Information of ground motions
Hes P WS, wiEie®  ®# Rmo G{J‘Z /s AT,
1 ChiChi CHYO050 6.20 66.31 0.15 1.17 0.39
18 ) 2 Denali DENO090 7.90 42.99 0.11 0.90 0.14
3 Super-Hills WSMO090 6.54 13.03 0.14 1.09 0.39
1 IMPVALL EDA270 6.53 5.09 0.22 2.16 0.12
T 37 ik e 2 ChiChi TCU122 7.62 9.34 0.20 2.67 0.20
3 IMPVALL HVP225 6.53 7.50 0.21 2.40 0.16
1 ChiChi CHYO082 7.62 69.64 0.33 3.41 0.92
i 1 A 2 ChiChi TCUO006 7.62 72.61 0.24 2.30 0.84
3 ChiChi TCUO010 7.62 82.27 0.37 3.36 0.84
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Tab.5 Displacement seismic-reduction ratio of isolation layer (Ordinary ground motions)
s PGA=0.15g PGA=0.31g
ZEW/mm AR/ mm A 2B /mm A Z B /mm A/ Y
CHYO050 80.61 47.27 41.36 205.27 92.81 54.79
DENO090 54.36 37.44 31.12 168.57 95.11 43.58
WSMO090 66.90 45.25 32.36 187.44 104.69 44.15
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Tab. 6 Displacement seismic-reduction ratio of isolation layer (Near-field pulse ground motions)

. PGA=0.15g PGA=0.31g

JZ W /mm 252 BE/mm W%/ % JZ ki /mm A ZBE/mm WRER/ %
EDAZ270 136.63 87.57 35.91 393.16 233.80 40.53
TCU122 132.65 72.60 45.27 329.45 211.76 35.72
HVP225 173.52 85.71 50.61 472.65 214.50 54.62
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Tab.7 Displacement seismic-reduction ratio of isolation layer (Far-field harmonic ground motions)

- PGA=0.15g PGA=0.20g
EhE/mm  RAEER/mm WER/Y EW/mm  BERE/mm WER/Y
CHYO082 270.61 166.71 420.99 238.24 43.41
TCUO006 245.60 137.15 380.44 209.55 44.92
TCUO010 327.50 182.81 534.36 254.32 52.41
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Fig.9 Displacement time-history curve of isolation layer
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Fig. 10 Comparison of inter-layer displacement( Ordinary ground motions)
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Fig. 11 Comparison of inter-layer displacement(Near-field pulse ground motions)

6 2 6
—— EE
? —e— AR
4 3t
m 3 m, | me, | .~
Yree # ]
2. 3L
1
00 I(I)O Z(IJO 3(I)0 4(I)0 500 00 ‘It 8§ 12 IKP;—AUE)%O 4“ é 12 16
E AL / mm ZEAL# / mm Z AL / mm
(a) BEAE LY (b) THREEH (c) LHR&EEH
(a) Overall structure (b) Substructure (c) Superstructure
K12 R % o (Gt 37 268 Fi st 72 5l )
Fig. 12 Comparison of inter-layer displacement(Far-field harmonic ground motions)
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Tab.8 Base-shear seismic-reduction ratio of isolation layer (Ordinary ground motions)
Sz PGA=0.15g PGA=0.31g
= ZER/(10°KN) AR /(10°kN)  WGEER/ % BR/0KN) A RER/(10°kN) 3/ %
CHYO050 6.08 5.08 16.45 14.12 11.49 18.61
DENO090 6.44 5.93 7.92 13.37 13.08 2.17
WSMO090 6.27 6.05 3.51 13.98 12.80 8.44
x99 ERFABBER(GEFMKMHES)
Tab.9 Base-shear seismic-reduction ratio of isolation layer (Near-field pulse ground motions)
W 22 i PGA=0.15g PGA=0.31g
e ZER/(0°kN)  #BARER/(I0kN) W/ % BR/A0KN) A RER/(0KN)  ER/ %
EDA270 8.26 7.18 13.08 19.85 15.74 20.71
TCU122 6.78 6.44 5.01 14.48 13.67 5.99
HVP225 8.04 6.63 17.54 18.12 15.53 14.29
R10 ERFWABEZR(EHEREMHES)
Tab. 10 Base-shear seismic-reduction ratio of isolation layer (Far-field harmonic ground motions)
R PGA=0.15g PGA=0.20g
= ZB/(10kN)  BUIAERER/(10°KN) Wi/ 2R/(0kN)  BERER/(10kN) U/ %
CHYO082 6.81 6.44 5.43 9.82 8.57 12.73
TCUO006 9.94 9.66 2.82 13.39 13.21 1.34
TCUO10 6.82 6.28 7.92 10.01 8.82 11.89
F11 ST
Tab. 11 Parameter change
S % A1 A 2 A1 3 AL 4
Kop Ak = —20% ko Ak =—10% K,y Ak =+ 10% ko Ax = +20% ko
Eop AE = —20%¢,, Af = —10%0¢y, A¢ = +10%0¢,, AL = 4200660
*12 RERMABINIEE
Tab. 12 Peak displacement response of isolation layer
M RIS H il Ak 2 A3 k4
A f7#%/mm 60.73 64.42 62.23 66.06 62.89
" T/ % 40.71 37.11 39.25 35.51 38.60
i} {ii#% /mm 123.05 126.45 124.79 124.41 123.11
Jik e Wl A/ Vo 45.71 44.21 44.93 45.11 45.68
L £ /mm 234.04 245.54 243.20 236.50 235.25
A TR % 47.44 44.86 45.38 46.88 47.16
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Tab. 13 Peak total displacement response of superstructure
i i S5 k1 A 2 A1 3 A fe 4
W 1% /mm 17.73 16.51 17.07 16.91 17.41
- BRER/ % 10.02 16.23 13.38 14.16 11.66
Sl {7 %% /mm 22.30 21.23 21.61 21.53 21.85
ok it TR A/ U 18.40 22.32 20.92 21.23 20.07
i £ /mm 33.62 32.15 32.72 32.53 32.63
Rl BUER/ % 26.36 29.58 28.34 28.76 28.53
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o 0 N
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Seismic response analysis of inerter-inter-storey isolated structure under
long-period ground motions

WU Ying-xiong'?, ZHENG Xiang-yu'*, WENG Jin-hua’, WANG Lin-jian*, JIANG Li-ling’
(1.Department of Civil Engineering, Fuzhou University, Fuzhou 350108, China;
2.Fujian Provincial Key Laboratory on Multi-Disasters Prevention and Mitigation in Civil Engineering, Fuzhou 350108, China;
3.Fuzhou Architectural Design Institute Co. Ltd., Fuzhou 350011, China;
4.Yunnan Institute of Earthquake Engineering, Kunming 650041, China)

Abstract: Previous studies have shown that the combination of inerter system and base isolation technology can reduce the dynamic
response of base isolated structure under long-period ground motions. But the control effect of inerter system on inter-storey isolat-
ed structure is different from that of base isolated structure, which needs further research. The SPIS-1I inerter system is applied to
the inter-storey isolated structure. The parameters of the inerter system are designed. The seismicreduction effect of the inerter-in-
ter-storey i1solated structure under long-period ground motions is studied by numerical analysis. The results show that using the vir-
tual excitation method to solve the random vibration response of the structure can quickly and effectively determine the parameters
of the inerter system. The inerter system greatly reduces the displacement of the isolation layer, effectively solves the problem of
displacement overrun of the isolation layer under long-period ground motions, and the displacement seismic-reduction ratio increas-
es with the increase of ground motion amplitude. The inerter-inter-storey isolated system not only controls the response of the su-

perstructure, but also further reduces the seismic response of the substructure.

Key words: inter-storey isolated structure; long-period ground motions; inerter system; displacement of isolation layer; displace-

ment seismic-reduction ratio
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