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Fig. 1 The round houses of Gekeng Village in Shenzheng
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diate location, and subjected to axial force at the other end were studied. The characteristic equations and the eigenfunc-
tions of the beam were derived in accordance with the corresponding boundary conditions. Using the characteristic equa-
tion, the effect of the location of intermediate support on the frequencies was discussed. The differential equation of the
beam’s motion was discretized by applying Ritz-Galerkin method with the first four eigenfunctions as its trial functions and
the instability mechanism corresponding to different location of intermediate support was discussed. It is shown that there
exists a special location of intermediate support £, ; as the axial pressure p increases from zero, for the location of interme-
diate support £, <&, the beam becomes unstable due to flutter, and for £, >, it loses stability due to divergence. At ¢,
=¢, the critical force undergoes a jump, implying the transition of instability mode from flutter to divergence.

Key words: beam with intermediate support; frequency; eigenfuﬁtion; stability (pp:101 -104)

Study on parametrically excited horizontal nonlinear
vibration in single-roll driving mill system

ZHANG Rui-cheng, CHEN Zhi-kun, WANG Fu-bin
(College of Computer and Automatic Control, Hebei Polytechnic University, Hebei Tangshan 063009, China)

Abstract; The non-linear equation of horizontal motion of single-roll driving mill was derived based on analyzing
the friction between roll and workpiece and considering the nonlinear stiffness and damping of the system. By means of a
multiple-scales method, the existence and stability of periodic solutions in a first-order approximaiion close to the main
parametric resonance were investigated, and the frequency-response equation was provided. Bifurcations of the system and
regions of chaotic solutions were found. By use of maximal Lyapunov exponent and Poincare map, it shows that vibration
of the rolling system appears more complex under larger excitation amplitude.

Key words: rolling mill; nonlinear vibration; parametric excitation; resonance; chaos (pp:105 -108)

Dynamic analysis of a smart cracked beam based on the reverberation matrix method

YAN Wei, YUAN Li-li
(Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China)

Abstract: A modified model combining electro-mechanical impedance ( EMI) téchnique and reverberation matrix
method (RMM) was presented to quantitatively correlate crack parameters with piezoelectric signatures through the proper
dynamic analysis of a smart cracked beam. The structural members of the cracked beam were modeled as Timoshenko
beams with flexural motion, while the cracks were treated as massless rotational springs. For a structural member with sur-
face-bonded PZT wafers, it can be considered as a coupled structural system. Then, an analytical expression of impedance
involving information of cracks was derived. Based on this model, comparison study was implemented between self-con-
ducted experiment and existent research results. Finally,the effects of some physical parameters in regard to crack infor-
mation on EMI signatures were investigated for structural health monitoring.

Key words: EMI; RMM; crack detection; coupled system (pp:109 -114)

dynamic compaction construction
CHUN Qing', PAN Jian-wu’
(1. Key Lab of Urban & Architectural Heritage Conservation, Ministry of Education, Southeast University, Nanjing 210096, China;
2. Civil Engineering Department, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; ANSYS/LS-DYNA was used to study the influencial factors, on the vibration-isolating effect of vibration-
isolating slot under different working conditions. The distributions of peak acceleration in the cases of with and without
vibration-isolating slot were compared. The vibration-isolating effecis of different distance, different depth and different

width of the slot were discussed. The results show that the vibration level can be reduced to 60% ~80% . The vibration-
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isolating effect would increase with the increase of depth, but the width of slot has little influence on the vibration-isolating
effect. The approximate formulas for evaluating the vibration-isolating effect of vibration-isolating slot were presented by
fitting the theoretical data. The field test was then carried out. The results show that the vibration duration caused by
dynamic compaction is about 0.2 seconds to 0.5 seconds and the peak acceleration appears within the first 0. 1 seconds.
The largest acceleration response is the radial horizontal acceleration, followed by the vertical acceleration, and the tan-
gential horizontal acceleration is the least. The largest vibration caused by point compaction often appears at the sixth
strike at the compaction point, while the largest response often appears at the second strike at the same point under full
compaction. The vibration-isolating effect of vibration-isolating slot reaches 50% ~ 90% , which is consistent with the
theoretical results.

Key words: dynamic compaction; vibration-isolating slot; vibration; numerical simulation (pp:115 -120)

Suction effect on suppressing blade vibration
DING Lei, HE Li-dong, LI Jin-bo

( Diagnosis and Self-Recovery Engineering Research Center, Beijing University
of Chemical Technology, Beijing 100029, China)

Abstract: Suction can influence the air performance around blade, and thus ean be used to control flow separation
along surface of a blade. Variations of blade vibration were studied experimentally with consideration of suction effect. The
vibration amplitude of blade was measured at different suction positions or with different gap lengths. The effect of fluid
field around blade was analyzed by numerical simulation in different conditions, ineluding at diffegent suction positions and
with different suction velocities. However, the impact of gas velocity at tip clearance was emphasized. The laws induced
from experimental study and simulation calculation are consistent with each other. Some important conclusions were given
in the paper. The vibration could be suppressed due to suction before or above the blade. The maximal attenuation of
blade amplitude is up to 27% in the experimental condition.

Key words: suction; blade vibration; vibration suppressing;°model experiment; numerical simulation; gas velocity

at tip clearance (pp:121 —124)

Approximate entropy analysis for structural damage detection under moving load

WANG Bu-yu, YU Ya-nan
( College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China)

Abstract: The nonlinear character and magnitude of structural vibration will vary with the distance between load
point and damage position, based on that the structural damage information can be extracted. Putting a moving load on the
structure, and calculating the approximate entropy value of vibration data, the nonlinear eigenvalue was then extracted as
the feature for structural damage pattern recognition by using neural network. The validity of the method was reviewed by
an example of beam under moving load, which reinforces the structural nonlinear character. The results of simulation and
experiment show that approximate entropy can figure the nonlinear grade of signal availably, and it is not sensitive to
noise. So, it can be taken as the eigenvectors in paitern recognition based on neural network.

Key words: structure ;moving load ;approximate entropy ;damage detection ; neural network (pp:125 -128)
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Abstract: A nonlinear finite element analysis for iced bundled conductor, considering the geometric nonlinearity of





