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Discussion on high-order numerical manifold method based on
hexahedron element

LIU Deng-xue, ZHANG You-liang, TAN Fei, ZHANG Li-ren
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: By introducing two covers, namely, the mathematical cover and physical cover, the numerical manifold method can solve
continuous and discontinuous problems in geotechnical engineering in unified way. At present, the application of NMM is mainly
limited to two-dimensional analysis which is not realistic for many underground engineering. In this paper, three-dimensional
numerical manifold method based on hexahedron element is proposed; and two kinds of high-order displacement functions are used
as the cover function. The stiffness matrix, loading matrix, displacement resistance matrix are given according to the cover function;
and the methods of handling rank deficiency induced by high degree polynomials as local approximation is discussed. Corresponding
program is made by Matlab. One simple example is calculated by the program and the numerical results, being compared with the
result of other methods, proves its correctness and effectiveness. It shows that the solution accuracy of numerical manifold method
will be improved, when high-order displacement function is used. An example of underground chamber is also presented. Finally, the
prospects of the method in tunnel and underground engineering are given.
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Fig.1 Physical computational model
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Fig.2 Mathematical covers for numerical problem
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Fig.3 Displacement in x direction
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