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Table 1 Calculation parameters

Elasticity (MPa)  Possion’s ratio  Penalty /kN-m ™’
plate 1000 0.25 1960000
cylinder 1 0.25 1960 000
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SECOND-ORDER MANIFOLD METHOD IN STRUCTURE
FAILURE ANALYSIS

Zhang Guoxin ~ Peng Jing
(China institute of Water Resowroes and Hydropower Rescarch, Beiging 100038, China)

Abstract  Manifold method (MM) is a newly developed mumerical procedure. The method
possesses three features. (1) It uses two sets of meshes, namely mathematics meshes and physical
meshes. Mathematical meshes are used to define interpolation function. Physical meshes are used
to define physical boundary and integration domain. (2) The concept of cover is utilized. Local
funetion at each zone is defined at cover. Each cover coves an enclosed zone. Covers overlap each
other and define the global function of the common zone by a weight function. (3) It uses penalty
as contact treatment. A unique contact treatment method is developed. By this sort of treating
the contact between blocks are able to simulate reasonably. All these features make MM not only
be able to accurately analyze the structure failure and stress distribution as FEM, but also to
obtain integrally the deformation and block movement of discontinuities as DDA.

Based on the original first-order MM by Shi, this paper presents a second-order MM with detail
computational formula, governing equations and mimerical codes. Application examples include
normal stress distribution and deformation problem, large-scale deformation problem and contact
problem. The simulation results are compared with analytical solutions. It shows that the newly
developed second-order MM is capable of analyzing structure stress distribution and contact stress
problems with relatively high accuracy. A simulation example of slope failure is also given in the
paper. Reasonable failure process is obtained.

The extended second order manifold method has good adaptability and can be used to simulate
the whole process of structure from loading and deformation to failure and movement of blocks.

Key words manifold method, second-order accuracy, stress distribution, large-scale deformation,
contact, block movement

Received 12 May 2000, revised 12 March 2001



