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Dynamic Analysis of Porous Media using Generalized Plasticity Model
and Non-Darcy Flow Rule

F. Kalateh and F. Hosseinejad”
Faculty of Civil Engineering, University of Tabriz, P.O. Box, 51666-16471 Tabriz, Iran.

Abstract: Biot equations that consider fluid and soil interaction at the same time are the most applicable relationships in the
soil dynamic analysis. However, in dynamic analysis, due to the sudden increase in the excess pore pressure caused by seismic
excitation and the occurrence of high hydraulic gradients, the assumption of the Darcy flow used in these equations is
questionable. In the present study, in the u-p form of Biot equations, non-Darcy flow is considered. Also, the nonlinear behavior
of soil is modeled by the Pastor-Zienkiewicz -Chan model. For validation, the VELACS No.1 experiment is modeled and the effect
of the nonlinear fluid flow assumption on the results is examined. The results indicate that in the low permeability coefficients,
the obtained results of the non-Darcy and Darcy flow are in agreement; however, in high permeability coefficients, these two
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methods differ by time and depth.

Keywords: Dynamic analysis; Coupled equations; Generalized plasticity; Non-Darcy flow.
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1. liquefaction 13. plastic modulus during 22. stress invariant
2. Biot loading/unloading 23. mean stress
3. availability 14. plastic flow direction 24. deviatoric stress
4. cam clay 15. loading or unloading direction 25. non-associated flow rule
5. Pastor- Zienkiewicz 16. yield surface function 26.accumulated plastic deviatoric
6. loose 17. plastic potential surface function strain
7. dense 18. norm 27. mobilized stress function
8. yield surface 19.second and third invariants of 28. hypoelastic
9. plastic potential surface the deviatoric stress tensor 29. shear modulus and bulk modulus
10. VELACS centrifuge test 20. dilatancy 30. Nevada sand
11. Forchheimer 21.plastic volumetric and plastic 31.laminar box
12. Ergun deviatoric strains 32.tied nodes
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