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Finite Element Method of 3-D Numerical Simulation on Tectonic Stress Field
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Abstract: Analysis of the tectonic stress field plays an important role in petroleum accumulation dynamics simulation. The cur-
rent study on stress field is mainly focused on two-dimensional analysis of plane. With development of the three-dimensional
simulation of petroleum forming process, three-dimensional numerical simulation of stress field becomes increasingly important.
In this paper, the finite element simulation of stress field and solution of the whole process, based on three-dimensional space,
are discussed. After analysis and study of finite element method, the calculation method, based on irregular hexahedral element
described by the corner-point grid data model, is put forward in the paper. The three-dimensional finite element method of tec-
tonic stress field, based on irregular corner-point grid data model, is the innovation of this paper. Finally, the above method is
used in actual three-dimensional stress field simulation calculation in Dongying depression-Niuzhuang Wangjiagang region. The
results, compared to other data models, are more realistic.

Key words: tectonic stress field; three-dimensional numerical simulation; finite element; mathematical models.
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Fig. 1 Data model with irregular hexahedron grid
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Fig. 2 Analysis of single irregular hexahedron unit
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Fig. 3 Irregular hexahedron grid of research area
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