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STUDY ON ASEISMIC RELIABILITY OF ISOLATED STRUCTURES
BASED ON PROBABILITY STATISTICS METHOD

DANG Yu, ZHANG Zhe-xun, LI Yong-tao , XIE Peng-fei

(School of Civil Engineering, Lanzhou University of Technology, Lanzhou, Gansu 730050, China)

Abstract: Probability statistics method is used to investigate the aseismic reliability of isolated structures. For
two existing isolated buildings. The finite element models were built and dynamic responses were calculated by
time history analysis, including the relative story acceleration, story drift, shear strain and compressive stress of
rubber isolators. The mechanical properties of rubber isolators were gathered by experiment and numerical
simulation. Structures dynamic responses and isolators mechanical properties are proved to follow a lognormal
distribution by a hypothesis test, and two probability characteristic parameters are calculated by the maximum
likelihood estimation. With the combination of given failure modes and performance functions of resistances and
responses, the aseismic reliability of isolated structures is investigated by a second moments method. It shows
that: if isolated structures conform to the code for aseismic design of building, and horizontal seismic effects of
superstructures reduce 60% to 70% compared with non-isolated structures, it is possible to fail to reach the
demand “repairable under rare ground earthquake, not collapsed under very rare ground earthquake”. Thusly,
Code for aseismic design of seismic isolated buildings on editing proposes a higher request for isolated buildings.
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Fig.1 Isolator arrangements of the isolated buildings
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Fig.2 The finite element modes of the isolated buildings
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Tabal 2 Mechanical performance parameters of isolation bearings
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Fig.3 Comparison of average and design response spectrum
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Tabal 3 The probability distribution hypothesis test results and characteristic parameters of dynamic responses
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Tabal 4 The probability distribution hypothesis test results
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Tabal 8 failure probabilities of isolation layers of projects in different seismic fortification objectives

7 H bR BT AR R A ERNPAER G S Proj(Liaj) Proj
TRl 1 KEAME 2.197x1072 4.004x1073 2.197x1072 4.394x107
2 R FEAE 4.605x1072 2.719x1072 4.605x107° 2.303x107°
T2 1 KEAME 1.183x1072 2.384x1072 2.384x1072 4.768x107
2 W K FEA 8 6.204x10°° 1.184x107" 1.184x107" 5.920x107°

23 RREHNMEFAEE
=gt B SRR R WEEANRE
T G5 A0 (1) 2R A5OSR AL T8 FH A BIR P 16 2 RO 2
aRiIVSE
pﬁ(LSi /aj) =1-
(13)
(- P (LSgi 1 2;))A— pryj (LS 7 @;))
Py = Py (LS; /a;)P(a;) (14)
Forr, Pg(LSifay), Pry 70 Jull b i 45 14 2k SO 3R AL

T AR P9 0 R 7 4 F) SR R

PRIIE, P TREAE-BERT H AR T B R A R R
9 fn. MR 9 AIE, T 1 A2 htEMiEm
BEBT A bm, AT AL AE G R R RV 1 v B F AR, T
TAE 2 fRE L PURBEIBERT Hox, H “HEA
R A CRORRAE” R AR KT 0.05, A
T AR AE G R R VG R BB H AR, (BAE BT R FR
N, IR L CRRPUE BT ITE) fi



T ®

VAl 2 153

B H AR AILE G 1) CRRBURR = BT RILYE ) 1B B A .

AR BRSSP R AR AR L, PIAS TR
BRI7KF-HURE A 23 s/ T 68% A 71%, HifEAEH
AN ] (Y5 7 N 27 I 2 Wi LR ST JASE i = § IR
K, (HEEMMPURRTSEET A 20 TR 2 %R
THEAS 2 B 7K 1m0 982 5 BN b 35 45 1) 1 b R AR
FEUE, FREEH—SEUNERRRRES R, 15

ZAARER AL “HFRAIR” A “RRRAME” 1
BB H AR e Ut B SRR BB (1 — S EL A 4 23 5
FIGSHIPURTIEERE . LA, Ui B 7E 2 (A PR 7= 30
BO IO FR R A P 1 B PR BE ER, 15 H
B CEFUPUR IO WItHIRRES N, 5AER
AL, BT = A H ) 60%~70%, th
AW A (SRR R BHRE) B H AR,

®9 WANIIEAERR BR TRIRRURER

Tabal 9 Failure probabilities of projects in different seismic fortification objectives
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