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MULTI-INPUTM ULTIOUTPUT (M MO) ACTIVEOPTM AL
CONTROL FOR ALOOR VIBRATION SUPPRESSION

ZHOU M i, FANG Zhi-chu
(Deparment of EngineeringM echanics, Shanghai Jiao Tong U niversity, Shanghai 200030, China)

Absdtract L ightveight floor systans are subjected t uncomfortable levels of vibration caused by occupant activities
auch aswalking, dancing and aerobics How o usemultiple pairsof actuator/ senor-multi-input/multi-output(M MO) for
effective vibration control of a floor systens isa nev challenge, al® one of the hottest research topics in engineering A
nav M MO active and optimal control strategy and its implementation algoritm for reducing floor systam vibration are de-
veloped here The strategy proposed can smultaneously detemmine optimal placament of multiple pairs of actuatr/ ensor
and gppropriate feedback gain of each channel A new type and camprehensive Perfomance Index Pl isproposed ThisPI
not only contains the vibrating energy of a floor systan, but al® its input energy fran actuabrs Itsminimization can not
only mean minimization of the systan vibrating energy, but al$ minimization of its input energy.  Thiswill bring realizing
more economical and feasible actuators Numerical smulation results show that using the newv proposed optimal control
strategy and its algorithm can very effectively and rgpidly suppress the vibrating regponses of the floor systam.

Key words floor systan, placement of actuator/ sensor, multi-input/multi-output(M MO) , active optimal control,
perfomance index, feedback gain

TRIGGERING COND ITION ANALY SISTO RANDOM DECREM ENT TECHNOLO GY

LU Bin’, DINGHua', SHI Zhongming
(1 Institute of M echanics, Chinese A cadamy of Sciences, Beijing 100080;
2 Research Center, ChinaNational Offshore Oil Comp , Beijing 100027, China)

Abstract  Triggering condition isa very mportant requisite for random decrament technigue in random signal analy-
sis The general triggering condition is discussed in detail and an extended random decrement function is put foward
based on amore general triggering condition Because the traditional threshold level crossing triggering condition is limited
due o the number of triggering points and the crossing threshold value, three smple and effective triggering conditions are
presented and they make use of random decranent technology morewidely. Egecially, the proposed methods are effective
in the condition that the length of the sampled signal is Imited or the anplitude of the repponse signal is snall A numeri-
cal example and the structural modal identification based on random decrement signals are presented © verify the usability
of the proposed methods

Key words random decrament technology, free repponse signal, triggering condition, correlation function, modal i-
dentification

ANALY SISOFW IND-INDUCED BUFFET ING RESPONSES
OF RETICULATED CYL INDRICAL SHELLS

M1 Fu-sheng, ZHOU Xuan-yi, GUJ Ming
(State Key L aboratory for D isaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract Based on wind tunnel test of a rigid model, wind-induced regonses of a reticulated cylindrical shell
structure are computed in time damain, and then the nodal digplacenent, element stress gust regponse factor and re-
ponse pectrum are analyzed The reaults show that the diglacementsof sime typical modes and the stressesof some typ-
ical elements are largestwhen the reticulated cylindrical shell is subject to skev wind Thismeans that the skewv wind con-



