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AN IMPROVED METHOD TO CALCULATE ORIENTATION AND
WEIGHT IN A MICROPLANE CONSTITUTIVE MODEL
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Abstract: The deficiency of orientation and weight calculation methods for a microplane model is pointed out
after its discretization algorithm analysis. A new microplane grid division method is proposed to solve the
problem of non-uniform orientations and the vague microplane physical concept in an original method. Firstly, the
unit regular polyhedron surface is divided into regular grids, and then mapping them to the unit sphere surface to
generate a series of spherical triangles, of which each one represents a microplane. The method of calculating
microplane weights is derived from spherical geometry theory. The optimization goal of fitting macro elastic
stiffness matrix is proposed in the program evaluation. Calculation results shows that the method proposed can
accurately obtain programs of uniform microplane shape and size.
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Fig.1 Calculation flow chart of microplane model and

traditional model
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Fig.2 The strain components on single microplane
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Fig.4 Framework and comparison of two calculation methods
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Table 1 Evaluation indicator comparison on the microplane

orientation uniformity
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Table 2 Calculation result comparison of elastic stiffness
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