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Fig. 1 Axial vibration of the saturated poroelastic rod
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Fig. 2 Comparison between the numerical solution (dots) and the analytic solution (curve)

of the solid phase displacement for D = 0.15 at different moments
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A Multi-Symplectic Method for Dynamic Responses of
Incompressible Saturated Poroelastic Rods

LIU Xue-mei'?, DENG Zi-chen', HU Wei-peng'
(1. Department of Engineering Mechanics, Northwestern Polytechnical University,
Xi’ an 710072, P.R.China;
2. Department of Engineering Mechanics, Chang’ an University,
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Abstract: Dynamic responses of incompressible saturated poroelastic rods were investigated.
Based on the theory of porous media, the 1D axial vibration equation for a fluid saturated elas-
tic porous rod was established, in which the saturated porous material was modeled as a 2-
phase system composed of an incompressible solid phase and an incompressible fluid phase.
Then a 1st-order multi-symplectic form for the axial vibration equation and several local conser-
vation laws for the saturated poroelastic rod were derived with the multi-symplectic method.
Moreover, the midpoint Box multi-symplectic scheme for the axial vibration equation, and the
discrete schemes for the local energy conservation law and local momentum conservation law
were constructed with the midpoint method. Finally, the axial vibration process of the incom-
pressible saturated poroelastic rod was simulated numerically and numerical errors of the local
energy conservation law and local momentum conservation law were also discussed by means
of the numerical results of each time step and each time-space step, respectively. The results
show that the proposed multi-symplectic scheme has advantages of high accuracy, long-time
numerical stability and good conservation properties, and this method provides a new way to

solve the dynamic responses of saturated porous media.
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