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摘要  岩石圈和软流圈的相互作用是现今地球动力学研究的热点问题之一．本文针对岩石圈与软流圈的相互作用

模型，开发了新的基于热-流-固三场耦合方法的有限元程序．岩石圈变形和对流的地幔之间的耦合方式为：地幔
在热驱动（或运动岩石圈的拖曳）下产生对流，对流的地幔对耦合边界施加载荷并造成岩石圈的变形，变形的岩
石圈反作用于软流圈从而影响其地幔对流的状态．温度场根据速度场和网格变形的结果适时调整，如此反复推动

整个系统的演化．利用该耦合方法模拟了“地幔柱作用下地表隆升”地质过程, 其结果与实际地质资料和地质认

识能很好的吻合，验证了该方法模拟地幔与软流圈相互作用过程的有效性及处理复杂耦合问题的能力. 
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Abstract  Lithosphere-asthenosphere interaction is now one of the hot issues in geodynamics. 
In order to model the interaction between lithospheric deformation and asthenosphere 
convection, a coupled thermal-fluid-solid approach is proposed and the corresponding finite 
element codes are developed. This new method avoids the deficiencies of pure mantle 
convection or pure solid mechanical systems. This approach describes the lithosphere-
asthenosphere interactions, including the mantle movement driven by thermal heterogeneity 
(and/or dragged by the moving plate), the deformation of lithosphere caused by exerting 
force induced by the convective mantle on coupled boundary, the responses of mantle 
convection in shape to the deformed lithosphere. The multiple interrelated processes promote 
the evolution of lithosphere-asthenophere system. This approach is used to simulate 
"topography uplift under a mantle plume" and the results are consistent to geological reality 
and conventional cognition, certifying its validity and capability to deal with complex coupled 
issues.
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