At 11 WMo K ¥ M CH AR D Vol.44,No.11
2017411 H Journal of Hunan University(Natural Sciences) Nov. 2017

XEHS:1674-2974(2017)11-0023-08 DOI:10.16339/j.cnki. hdxbzkb.2017.11.003

ITEfFEME T FEMAEGRENE-T84M1IE

gﬁ ?dﬂ 1t . %/ﬁ\ﬁz ’ %ﬂzﬁl . ;ﬂK éﬂél 9'%’%4‘ g !
AAEMK2E LA TRR2ERE A 4 350116 2 8 TR 0% A BB kT 45 . fm e s 350118)

W E AR TRE LRI A Ao M 3 50 LR T8 E R AR Y 5 R A
SRR, EF B E-TEMIK R G TEMIRIRRE WA SR G E X EFa iR A
R AG AAETGE B BRI T —AA SAEREMEYE-TEMBR A ELRTT
W EHE N BALIG I ENER TR G R AR T AT EEA ZEMP T MK
N BERRF LG EN LB AR EREN, FTEMRFREASRELE AT E4EH
kHAD Y TR R EIRS, L3 24 M6 Ew o LA BT REREER ST F4 MK
BAR S TRIRIBE  xt T2 eg b v B AR 2 2% 64 a8 2OR. o T kb 208, 38 17 & 3
ENER T ZEMFT LM E A BARZ R TR U929 EF).

KW : E-T M BETE LW EHE S 3k 3h & X5 R EH)

fE5SES:TU3S2.1 kAR : A

Experimental Study on Mega-sub Structures with Combined

Isolation under Near-fault Ground Motion

YAN Xueyuan'', MAO Huimin’, WU Yingxiong',QI Ai',XU Xiaoyong'
(1.College of Civil Engineering,Fuzhou University, Fuzhou 350116,China;
2.College of Ecological Environment and Urban Construction, Fujian University of Technology,Fuzhou 350118,China)

Abstract: To solve the problem of seldom use of isolation technology in super high-rise buildings as
well as the restriction on the tensile capacity of isolation bearing and structural height-width ratio limita-
tion,in this paper,the combined isolation layers consisting of lead rubber bearings and elastic sliding bear-
ings were set at the bottom of the sub-structures in the new mega-sub structure system. An experimental
model of mega-sub structure was designed and manufactured, which included three mega floors. Shaking
table tests of the uncontrolled and controlled mega-sub structure under near-fault and far-fault ground mo-
tions were carried out. Vibration control effects of combined isolation layers on the seismic vibrations of
main-structure and sub-structures and the influences of near-fault ground motions were studied. The
results show that the combined isolation layer at the bottom of sub-structure is equivalent to a tuned mass
damper for the main-structure,and it has obvious damping effect of TMD on the seismic reactions of main

structure, while it is equal to a base isolation structure for the sub-structure itself,and it has significant iso-
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lation effect on the seismic responses of sub-structure. Seismic reactions of the main-structure and the sub-

structures under near-fault ground motions are larger than that under far-fault ground motions due to the

pulse effect.

Key words: mega-sub structure; combined isolation; near-fault ground motion; shaking table test;

vibration control
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Tab.1 Similarity coefficients of the model structure
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Tab.2 Sizes of model structure members
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Plans and elevations of the mega-sub structure model
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Tab.3 Parameters of bearings
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0.392 35 65 10 7(6) 2.0X4(3) 145.1 (164.7) 22.5 (19.3) 134.1 (149.8) 0.04
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Tab.4 Ground motions for the shaking table test
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1 Chi-Chi2N  JEWiZ TCU056 [ES 10.48 WE 0.005 153.23 42.86 0.28 0.90
2 Chi-Chi2F iKY  TAP042 IS 106.48 WE 0.005 94.91 12.34 0.13 1.20
3 Chi-Chi3N iEl#r)Z  TCU110 2 11.58 WE 0.005 187.96 48.72 0.26 2.05
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Fig.2 Layout of the sensors
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Tab.5 Displacement responses and controlled effects of
main-structure beams mm
B2 25 Chi-Chi2N  Chi-Chi2F  Chi-Chi3N
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IR/ % 37.44 34.56 34.17
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Fig.3 Displacement time histories of

top of the main-structure
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Tab.6 Acceleration responses and controlled effects of

2

main-structure beams me-s"
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Fig.4 Acceleration time histories of top

of the main-structure
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Tab.7 Displacement responses and controlled

effects of top of sub-structures mm
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Tab.8 Acceleration responses and controlled effects of sub-structures
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