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中文摘要:

      针对增量形式的流体饱和两相多孔介质弹塑性波动方程组,运用基于显式逐步积分格式的时域显式有限元方法对该波动方程组进行求解,并应用基于SMP破坏准则的弹塑性动力本构
模型描述两相介质的动力反应性质,对两相介质在输入地震波作用下的弹塑性动力反应进行计算和分析,将计算结果与相应的弹性动力反应的计算结果进行对比;对本文应用的弹塑性动力
本构模型进行参数研究,揭示模型参数的取值对两相介质弹塑性动力反应计算结果的影响。计算结果表明:两相介质弹塑性位移反应与相应的弹性位移反应具有较为显著的差别,表现为二
者的峰值与反应时程的波形均有比较明显的差异;本文应用的弹塑性本构模型中的塑性势参数的取值对于两相介质弹塑性位移反应的计算结果具有显著的影响,而初始加载和卸载与重新加
载阶段的硬化参数的比值仅影响动力反应结束后的塑性变形的幅值。本文工作表明,时域显式有限元方法是进行流体饱和两相多孔介质弹塑性动力反应计算分析的一种有效的方法。

英文摘要:

      In this paper, the incremental elasto-plastic wave equations of fluid-saturated porous media are solved by the time-domain explicit finite element method 
based on explicit step-by-step integral format. The elasto-plastic dynamic constitutive model baesd on SMP failure criterion is adopted to describe the dynamic 
property of fluid-saturated porous media. Then, the elasto-plastic dynamic response of fluid-saturated porous media under input earthquake wave is calculated and 
analyzed with the method and constitutive model mentioned above, and calculating results are compared with the corresponding results of elastic dynamic response. 
At last, the effect of constitutive model parameter value on the calculating results of elasto-plastic dynamic response of fluid-saturated porous media is 
studied. Calculating results show that both the peak value and the figure of time history of elasto-plastic displacement has obvious difference to those of 
elastic displacement; the plastic potential parameter in the constitutive model adopted in this paper has important influence on the calculating results of 
elasto-plastic displacement, but the ratio of hardening parameters in initial loading and unloading stage to reloading stage will only affect the amplitude of 
plastic deformation appears by the end of dynamic response. In the meanwhile, numerical calculations carried out in this paper indicate that the time-domain 
explicit finite element method is effective for the calculation and analysis of the elasto-plastic dynamic response of fluid-saturated porous media.
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