F26GH 4 Vol26 No.4 T O®
20094E 4 H  Apr. 2009 ENGINEERING MECHANICS 221

XEHRS: 1000-4750(2009)04-0221-07

WRAERA T RE ARSI EN DA EE

TR, RS, BTN

(P ERNERE D7 2E8F 50T, dEat 100190)

OB R A BRIC T I e LS RS R 10 8l ) 2R e AL R e N AT T USRI
FEAE RN, JLTIG T s REAL M RE AL A Wi Nk vh s i i R /e b, SR o OB AL, AR A 4
) T SR 37 7 B AR Ay v P8 BRI M R Z N TH AT HLEE A 4 1 IR AR 3 o wp S B AT T VA
Mo 1330 T BERESS M B S A o AR AR Bl AT SRR, TR T i) S8 S BRAEL A0 BEAIL T S5 A PURE I A8 T S R
SRR, @IS FPURE S T SRR ) Markov IR BT o SO D FHILAE R B TE J e 4nig
TR BT 52

KRR TS AR BN RN AR TR SRR T IR

mESES: TU3L3  XEAERIRAS: A

TIME DEPENDENT DYNAMIC RELIABILITY OF LARGE-SCALE
SHIP-LIFTING TOWER STRUCTURE UNDER A SEISMIC LOAD
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Abstract: The dynamic characteristics and the random seismic response of Three Gorges’ ship-lifting tower
structure were investigated by using 3-D FEM model. The dynamic characteristics results show that the tower
structure has large flexibility. The random seismic response is found to be a median-wide band process. Based on
the first excursion probability mechanism, the time dependent dynamic reliability of the ship-lifting tower
structure under designed earthquake intensity was calculated by assuming the reliability level to be the
displacement limit of the structural typical position on the top floor of the tower. The time dependent dynamic
reliability of the tower structure in the design base period was obtained. The effects of the definite level and the
random level on the time dependent dynamic reliability under a seismic load were also discussed. The model
based on Markov hypothesis is advised for aseismic reliability analysis of ship-lifting tower structures. It could
provide engineering information for the design and safe service of ship-lifting structures.
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Fig.1 Comparison of two power spectrum models
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Table 2  Standard deviation of displacement
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Table 3 Time dependent dynamic reliability of Three-Gorges ship-lifting tower (based on Poisson hypothesis)
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Table 4 Time dependent dynamic reliability of Three-Gorges ship-lifting tower (based on Markov hypothesis)
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