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Fig 3Model sketch massless rigid elanent method
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Fig. 4 Earthquake ground motion for different supports
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Fig. 5 Fitting between acceleration and code response spectrum
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Fig. 6 Comparision between numerical and target power spectrum
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Fig 7 Camparision betwveen numerical and theoretical coherence function
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Tablel The first 30 natural periodsof JIUJING Y angtze River highway br idge
1 2 3 4 5 6 7 8 9 10
/s 8 483 4 354 3 686 2 809 1 939 1 543 1 532 1 353 1 294 1 248
11 12 13 14 15 16 17 18 19 20
/s 111 1 018 1 017 Q 993 Q 987 Q 946 Q 838 0 822 Q 796 Q 784
21 22 23 24 25 26 27 28 29 30
/s Q 768 Q 715 Q 688 Q 660 Q 608 Q0 5958 Q 574 0 574 Q 572 Q 545
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Fig 9 Natural period distribution of the first 100 modes
2
Tah 2 M axmum values of shear force at the base of cable tower
/KN
Qx Qy QX +Qy)°° /
6 565 5
1000m/s 4934 8 Q7516
(x) 1500m/s 5703 0 Q 868 6
2000m/s 3589 4 Q 546 7
2500m/s 5114 9 Q7791
63717 7887 2 10 139 4
1000m/s 4713 8 7772 2 9089 9 Q7398
1500m/s 5639 8 6443 4 8563 0 08851
2000m/s 3484 6 10510 0 11072 6 Q 546 9
2500m/s 5405 8 9587 7 11 006 7 0 8484
3
Tab 3 Maximum values of manent at the base of cable tower
/KN- m
M x My ME +My?)°° /
1325 8 E3
1000m/s 983 8 E3 Q7420
(x) 1500m/s 1115 3 E3 Q 8412
2000m/s 716 3 E3 05403
2500m/s 1033 2 E3 Q7793
2626 2 E2 1180 4 E3 1209 3 E3
1000m/s 2484 0 E2 970 6 E3 1001 9 E3 Q 8285
1500m/s 1922 9 E2 1121 4 E3 1137. 8 E3 Q 9409
2000m/s 3407 4 E2 689 6 E3 769 2 E3 06361
2500m/s 3513 0 B2 1094 1 E3 1149 1E3 Q9502
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4
Tabh 4 Maxmum valuesof jont diplacenent at the top of cable tower
/m
Dx Dy (DX +Dy*)°° /
1 03E-3
1000m/s 2 161E- 3 08285
(x) 1500m/s 1 32E-3 09409
2000m/s Q 85E- 3 06361
2500m/s Q 67E- 3 Q 9502
1 30E- 3 6 23E- 2 6 24E- 2
1000m/s 3 36E- 3 128E-1 129E-1 20546
1500m/s 1 69E - 3 7 73E- 2 7 T4E - 2 12408
2000m/s 1 59E- 3 7 07E- 2 7 08E- 2 11348
2500m/s 1 26E- 3 G O9E - 2 G 10E - 2 Q9775
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and frequency-modulated (FV1). The demodulation analysis has been extensively used for gear diagnosis However, tradi-
tional demodulation methods are mainly gpplicable o anplitude demodulation, while frequency modulation is usually ig-
nored A Ithough Hilbert trandomation can be used for frequency demodulation, it is affected by noise which often taints
the gear vibration signal sriously Due 1 the excellent anti-noise property of the delayed autocorrelation function, the de-
layed autocorrelation demodulation method was goplied © anplitude demodulation with lov SNR by some researchers, but
was rarely used for frequency demodulation By derivation, itwas found that the autcorrelation function of the AVl signal
was anplitudemodulated and that of the AM-AM signal was anplitude-modulated and frequency-modulated M oreover,
the modulation frequencies of the latter were unchanged Therefore, the delayed autocorrelation demodulation method was
goplicable not only o amplitude demodulation but al o frequency demodulation The simulation experiments and gear
vibration signal analysis verified this conclusion and showed that the delayed autocorrelation demodulation method is robust
D noise

Key words fault diagnosis delayed autocorrelation; demodulation analysis gear (pp: 195 - 199)

M odeling vibration isolation systan of an onboard
machnery based on flexible multibody dynam ics theory

XI E Xiang-rong, YU Xiang, ZHU Shi-jian
(College of Naval A rchitecture and Powver, Naval Univ. of Engineering, W uhan 430033, China)

Absdract: The theory of flexible multibody dynamicswas used here to model the vibration ilation systam of an on-
board machinery The dynanic modelsof linear and nonlinear elastic elenentswere fomulated Combining these models
with the motion equationsof the single flexible bodies, the general model of the vibration ilation systan of an onboard
machinery was deduced

Key words flexible multibody dynamics nonlinear vibration ilation system; modeling (pp: 200 - 203)

Regpon =« analysisof J1 UJIANG Y angtze River highway
br idge under spatially var able earthquake ground motions

L1U Guo-huan, LI Hong-nan, TIAN Li
(School of Civil & Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China)

Absract: The earthquake-induced ground motion is characteristized by complicated variation in gace and time
and may be different at dissmilar supportsof structures Relevant -dudies have shown that it is necessary  consider the
effects of multi-upport excitations for structures, egecially for large an structures The JUJIANG Yangtze River high-
way bridge is a double-tower double-cable-side steel-box-bean cable stayed bridge, with 1432 m full length and 768m
main gan length Here, the presented gring mpedance method for a current diglacement input model was firstly intro-
duced Spatially variable ground motion time historieswere generated by the method of the reponse-gectrum-compatible
artificial ground, then the regponsesof the highway bridge under unifom excitation and multiple support excitationswere
studied by adopting the time history analysismethod From the analysis results itwas found that considering multi-sup-
port could decrease the sisnic reponse of the cable tower’ s shear force, mament and digplacanent under longitudinal
excitation, and the seisnic design was favorable for cable stayed bridge; considering multi-support could increase or de-
creaze the sisnic reponse of the cable tower' s shear force and moment under multi-dimensional excitation, the maximum
of shear force might be increased about 10%; considering multi-support could increase the sisnic regponse of the cable
tower s digplacement under multi-dimensional excitation, the maximum of digplacement might be increased about 100%;
the repponse of considering multi-dimensional excitation was larger than that considering longitudinal one only. A conclu-
sion was given that the multi-support and multi-dimensional earthquake excitationsmust be considered in the sisnic anal-
ysisof the long-gan cable stayed bridge

Key words earthquake, cable stayed bridge; multiple support excitation; code regponse gpectrum

(pp: 204 - 209)



