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The problem of holes hasto befaced in studying itsinfluence on fracture characterisics. In the past , researches
about holes problem focused on the effective moduli and strengths, and had made some theoretic achievement ,
but there were little reports about the influence of holeson fracture properties except for the toughness enlarge-
ment of micro-cracks, fiber and deflexion et d. So the holes influence on fracture is discussed in this paper.
Usualy, the influence of holeson fracture property is regarded as a podtive efect by some researchers for two
ways of toughness enlargement , namely , crack tip hat for decreasng sngularity and ductile enlargement of ma-
terids. Thefirst one canonly be discussed in quaitative anayds, and the second one can be researched in quan-
titative analyss.

Based on the above cognition, we first investigate shapes and layout of holesin the braided structure, and
make out a model of hole. Secondly, for the complicated shape of holes, the materia effective moduli can only be
drawn up by the twice homogenization of engineering methods, and comparing with the test results, its results
are satifactory. Then the increment of stressintengty factor K and its controlling section rp are analyzed with
the volume content of holesin 3D braided CMC. At last , energy release rate Gis quoted to describe the fracture
toughness increment of holesto 3D braided CMCin afigure. Obvioudy , thereisa concluson that toughnessin-
crement of holesisless eficient.

Keyword: 3D braided CMC, Fracture toughness, Hole, Mixing rule, Effective cracks, relative rate of

toughness enl argement.

Using Shock Tube to Investigate Super sonic Gas Solid Two- Phase How

Shi Honghui

(State Key Laboratory of Nonlinear Mechanics, Ingitute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract : The compressble gas lid two-phase flow is investigated in a shock tube. The shock attenuation
caused by solid particles is measured. The shock interaction with the particles is visuaized usng the schlieren
photography. Different structuresof particles are tested. It isfound that the non-linear aerodynamics is a key

factor.
Keywords: gassolid two-phase flow , shock wave, presure, visualization, non-linear aerodynamics.

Hybrid Control of Earthquake Excited Nonlinear
Sructures Using L iapunov’ s Theory

Pan Yingl Wang Chao'  Chen Jianbin’

(Xi" an Jiaotong University , Xi’ an 710049) *  (Tongji Univerdty , Shanghai 200433) 2

Abstract: The paper is concerned with the hybrid control of earthquake excited highrraised buildings. The
building is modeled as a shear-wall type structure with non-linear hysteretic restoring forces &ter the structure
enter the period of nonlinearity and plagticity. A passve basei slation is combined with actuators gpplied at the
basement of the structure. A candidate for Ligounov function isfound out based on the theory of energy. A nonr
linear control law is desgned following the theory of ligpunov , snce small resdua deformations have to be toler-



