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studied The svitchingmatrix is given and the period-doubling bifurcation of periodic motionsof the systam is investigated
by the Floquet theory. Poincarémap is established and further study on period-doubling bifurcations and chaotic behaviors
in the non-snooth system is done by means of numerical smulations The chaotic behaviors in the systan are effectively
controlled to the different periodic orbits using the coupling feedback control method and the constant load addition control

method
Key words piecavise-linearity; Floguet theory; periodic motion; bifurcation; chaos oontrol (PP. 20 - 24)

ANALY SISM ETHOD FOR TENSIL EM BM BRANE STRUCTURESW ITH SNOW LOAD

TIAN Jun, YE Ji-hong
(College of Civil Engineering, Southeast U niversity Nanjing 210096, China)

Abstract: A method is given © redefine the basic snov presaure based on the expectation life of the membrane
structures Then the maximum entropy reliability theory isused o calculate the most possible defomation (diglacament)
of each node when the membrane structure bears full-pan and half-pan show load Finally, the surface stress distribu-
tions of the corregpondingwork conditions calculated by meansof ANSY S are compared with those given by the current de-
teministic method The reault showvs that the existing design method can be used o design the membrane with full-gan
siow. But for the half-gpan show, the deteministic analysismethod is unsafe for the lightweight and load-sensitive mem-
brane structure

Key words tensile membrane structures show load; the maximum entropy method; deteministic method
(PP. 25 - 31,98)

DESIGN AND REAL IZATIONOFONL INEMODAL ANALY SIS
SYSTEM FOR RUN YANG SUSPENSION BRIDGE

L1 Zhi-jun, LIAi-qun, HAN Xiao-lin, M IAO Chang-ging
(College of Civil Engineering, Southeast University, Nanjing 210096, China)

Abstract: Run Yang sugpension bridge is taken as the engineering background to study design and realization of
the online modal analysis system, including design strategy, structure, senor placement, location optimization and meth-
od of modal identification Based on analysis for dynamics of the bridge, an optimal snsr placenent systen is put for-
ward Some important improvementson modal identification are made and used for realization of the online modal analy-
sis Most mportantly, amethod © identify modal parameters is put foward, which takes advantage of girder vibration
mode functions o optimize modal paraneters derived by peak picking method Camparing the identification results fram
online modal analysis system with those fram field measurement, the resulted modal frequencies and modal shgpes are con-
siderably consistent Run Yang sugpension bridge online modal analysis systan is completed and operated over one year,
which provides a large anount of parameters for analyzing the dynamics and evaluating the state of the bridge

Key words sugension bridge online modal identification; evaluation; anbient excitation; modal test modal

shgpe optimization (PP 32 - 35, 86)

DY NAM IC FEATURE ANALY SISOF SPACE EL ECTRODY NAM IC TETHER SYSTEM S

LIRan, XU Bin, ZHANG Heng
(Division of Technology Development , Institute of M echanics, The Chinese A cademy of Sciences, Beijing 100080, China)

Abdract: W ith itsmass and flexibility of an electrodynanic tether system considered, the propulsive motion of the
electrodynanic tether system ismodeled V ibration and transnogrification features of the electrodynamic tether systam are
studied The numerical lutions under various conditions are obtained, based on which the orbital motion of the electro-
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dynamic tether systam and the defomation of the tether are discussd
Key words electrodynamic tether systam; tether; vibration; frequency (PP: 36 - 40)

NONL INEAR DY NAM ICS STUDY ONA KIND OF GALLOPING PROBL BM
HE Xue-jun', ZHANG Qi-chang’, ZHANG Cui-ying">, ZHANGWen-de
(1 School of M echanical Engineering, Tianjin University, Tianjin 300072, Ching
2 Deparment of Civil Engineering , Hebei Engineering and Technical College, Cangzhou 061001, China)

Abdract: Nonlinear dynanicsof a half cylinder model under aerodynamic load is studied The model is analyzed
by CFD oftvare HUBENT and smbol algebra languageM athematica The averagingmethod isused 1o analyze thismodel,
the phase diagrans and the time hisory curve of this system are achieved, the reaults show that itsmovement converges o
a limit circle oxillation It demonstrates that the results obtained by the averagingmethod coincide with those by experi-
mentwell A nev method for study on galloping using CFD oftwvare Fluent and nonlinear dynamic theory is presented
here

Key words nonlinear; galloping, averaging method; aerodynamic force (PP 41 - 44)

EFFECT OF SHAPE FACTORONM ECHANICAL CHARACTERISTICSOFM ETAL -RUBBER
LI Yu-yanl, HUANG Xie-qing2
(1 Deparment of M echanical and Electrical Engineering, Xian Technological University, Xi'an 710032, Ching;
2 Deparment of M echanical Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: On basisof porousmaterial theory, amodel of force-digplacament relation is constructed for ametal-rub-
ber structure Through fitting data of static expermentson the structure of a hollon cylindrical metal-rubber, the relations
betveen coefficientsof force-digplacanentmodel and shape factors are obtained The relations betveen coefficients and the
height or the loaded area of the structure are al® obtained Further, effect of shape factor on mechanical characteristics of
metal-rubber isproved U Itmately, prediction for the force-digplacament relation of the metal-rubber structure is realized
when the density is given and the shgpe facior are changed

Key words metal-rubber; porousmaterials theory; force-digplacament relation; shgpe factor, height loaded area
(PP 45 - 50,54)

GEAR FAULT DETECTION BASED ON REL EVANCE VECTORM ACH INE

ZHOU Xiao-Ying, LIWei-Hua, DING Kang
(South ChinaUniv of Tech of Automotive Engineering, Guangzhou 510640, China)

Abdract: In order b ©lve apmoblen of inafficient sanples in fault detection, a fault detection method based on
relevance vector machine ispresented A sparability evaluation function is constructed o direct the feature slection A
one-classification classifier is gpplied in gearbox fault detection, and the machine state can be recognized only using nor-
mal state sanples The experimental reaults show that relevance vector machine is superior © the support vector damain
description method in temsof classification and computation

Key words relevance vecior machine; one-classification; fault detection; feature selection (PP 51 - 54)

THERM AL FLUTTER ANALY SISOF A THREED M ENSION PANEL

YE Xian-hui, YANG Yi-ren
(Dept of Appl Mechanicsand Eng , Southwest Jiaotong University , Chengdu 610031, China)

Abstract: Based on the first pision theory of supersonic aerodynamics, flutter differential equations of a three-di-
mension panel with themal effect are st up according o Von Kaman large deformation strain-digplacement relation using



