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Abstract: In the analysisof the liquid-filled piping systen s there are Poisson-coupled axial stressw aves in the
pipe and liquid column, which is caused by the dilation of the pipe In some conditions, the influence of
visoous friction that is usually frequency-dependent should not be omitted, which in fact is another kind of
ooupled form. It directly influences the anplitude of vibration of piping systens to so/me degrees T he larger
the visoosity of liquid is, the greater the influencew ill be The present pgperw ill give detail solutions to the
transfer matrix that represents the motion of the single pipe section, which is the basis of complex fluid-
structure interaction analysis Combined w ith point matrices that describe ecified boundary conditions, the
overall transfer matrix for a piping system can be assanbled Corresponding state vectors can then be
evaluated to predict the piping and liquid motion At last, the twice coordinate transformation method is
adopted in joint coupling Consequently, the vibration analysis of gatial liquid-filled piping systams can be
carried out It isproved to be succinct, valid and versatile Thismethod can be extended to the smulation of
the curved gatial pipeline systens

Key words fluid-structure interaction; frequency-dependent friction; coordinate transformation; mpedance
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