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PRESENT DEVELOPING SITUATION AND RESEARCH ADVANCES IN THE FIELD
OF STRUCTURAL DAMAGE DETECTION
Wang Shuxin" Jiang zhe”
(1. Department of Watercraft engine, Zhenjiang college of watercraft, Zhenjiang 212003;
2. Ingtitute of vibration and noise, Jiangsu Universitys Zhenjiang 212013)

Abstract The research methods, the present developing situation and research advances in the field of structural damage
detection are briefly summarized and revieweds and those in which the identification technique is employed on the base of vi-
bration response and characteristic parameters of structures are the main concerns. The method and application of smart detec-
tion method in the structural damage detection are presented and the future research trends on damage detection of structures
are outlined.

Key words; damage detection, structural vibration, smart detection, the present developing situation, review and advances

PERFORMANCE ASSESSMENT OF MODELING OF STIFFNESS-DASHPOT BASED
ACTIVE MULTIPLE TUNED MASS DAMPERS
Li Chunxiang
(School of Civil Engineering and Mechanics, Shanghai Jiao Tong University, Shanghai  200030)

Abstract New modeling of stiffness-dashpot based Active Multiple Tuned Mass Dampers (SD-AMTMD )is proposed in
the present paper. Fmploying the derived transfer function of the structure with SD-AMTMD, the dynamic magnification factor of
the structure with SD-AMTMD is formulated. The assessment criterion of optimum paraneters and effectiveness of SD-AMTMD
is defined as the minimization of minimum values of maximum dynamic magnification factors of the structure with SD-AMTMD.
The criterion used to evaluate the SD-AMTMD stwoke is the maximum dynamic magnification factors of SD-AMTMD. Parametric
studies of the effects of the stiffness ratio are then carried out on the optimum parameters, effectiveness, and stroke of SD-AMT-

MD using the assessment criterion defined above. For the purpose of comparison, the numerical results of AMTM D, namely SD-
AMTMD with the stiffness ratio equal to zew, are also taken into consideration.

Key words: stiffness-dashpot-based AMTMD, vibration control, optimality, damping

ANALYSIS ON STRUCTURAL DAMAGE IDENTIFICATION AND ITS
EXPERIMENTAL STUDY BASED ON COMBINED PARAMETERS
Tang Hesheng' ~ Xue Songtao" *  Chen Rong'  Wang Yuangong'
(1. Research Institute of Structural Engineering and Disaster Reduction, Tongji University, Shanghai ~ 200092;
2. Department of Architecture, School of Science and Engineering, Kinki University, Osaka, Japan)

Abstract By using direct differential with respect to space state vector of a structure, a new method presented in the the-
sis analysis the relative sensitivity of structural vibration modal parameters (frequency, eigenvector and dynamic flexibility) and
transfer functions to design parameters, such as, mass, stiffness and damping. The method is simpler and more convenient than
the traditional ones, and it remedies the shortages of those methods in which less parameters are taken into account, and is more
suitable to practical engineering. The numerical simulation of a frame model as an example is carried out, which shows that the
dynamic flexibility matrix has the highest sensitivity to structural stiffness than any other modal parameters, the next are mode
shapes and the last are natural frequencies. This conclusion is valuable for extracting character parameters of damsges.

A rneural network-based approach is proposed for detection of changes in characteristics of stuctures. The combined pa-

rameters aw presented as the input parameters of neural networks in structural damage identification, which are processed in ac-
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cordance with change rates of several natural frequencies, change of ratios of several natural frequencies, change rates of modes
and assurance criterions of flexibilities. Some experiments of the four-story frame with different damage extents and different
damage locations are conducted, which indicate that the combined damage parameters will be more suitable for the input pat-
terns of neural netwoiks than either of the other parameters alone.

Key words: structural damage identification, combined damage parameters, neural networks, the relative sensitivity

INVESTIGATION ON VIBRATION TESTING FOR SYSTEM-LEVEL EQUIPMENTS
Wang Kesheng'  Lei Yongjun®  Zhu Xiaoying”
(1. Department of Medhanical Engineering, A mored Force Engineering Institute, Beijing 100072;
2. Collge of Astronautics and Material Engineering, National University of Defense Technology, Changsha  410073;
3. Department of Material Science and Engineering, Armored Force Engineering Institute, Beijing 100072)

Abstract During the development of spacecrafts such as rockets, missiles and satellites as well as armored vehicles, i-
dentification of system-level equipment and performance of vibration testing play very important roles. Environmental vibration
testing can check if engineering stucture or instrument could endure predicted vibration environiment and assure integrity of
structure or high precision and good performance of instrument under real environment. So, it becomes more and more an indis-
pensable means of accomplishing these demands. In the paper, the current development and difficult points in vibration testing
techrology are briefly analyzed. The band vale technology, the data processing of testing and measurement and the simulation of
force (including force measurement instument)in vibration testing are investigated. The methods and means of impwoving the ef-
fect of vibration testing are also put forward.

Key words: vibration testing, environmental simulation, analysis of testing, system-level equipment

ADAPTIVE INVERSE CONTROL BASED ACTIVE NOISE CONTROL SYSTEM IN DUCT
Yu Huamin' ~ Zhu Haichao™  Shi Yin®
(1. Power Fng. College, Naval Univ. of Engineering, Wuhan 430033;
2.Research Inst. of Vibration &Noise, Naval Univ. of Engineering, Wuhan 430033)

Abstract The feedforward ANC is effective to attenuate wide-band acoustical noise, and therefore has get wide applica-
tion. In the feedforward ANC, when the traditional FXIMS algorithm is applied directly, non-minimum phase (NMP) of the sec-
ondary -path transfer function will lead to the performance degradation. In the paper; a new NMP adaptive inverse wntrol based
FXLMS algorithm is proposed. The ral-time ANC experiments on the fan duct system are implemented, and its results show
that the poposed algorithm has advantages over standard feedforward FXIMS algorithm.

Key words: adaptive inverse control, active noise contol (ANC), FXIMS algorithm, non-minimum phase (NMP)

THREE STEPS METHOD INTEGRATED WITH STATISTICAL TECHNIQUES
FOR STRUCTURAL DAMAGE DIAGNOSIS
Xie Jun  Han Dgjian
(Department of Civil Engineering, South China University of Technology, Guangzhou 510641)
Zhou Yishu
(College of Urban and Rural Construction, Agricultural University of, Baoding  071001)

Abstract Structural damage diagnosis is one of wre contents of the structure health monitoring. A new three steps struc-
tural damage diagnosis procedure, including damage detection, damage element selecting &searching and damage inversion at

element level, is developed on the basis of partial work, of previous ;authors. The procedure is, combined with statistical tech-



