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Algorithm research on surface-to—surface contact for multibody contact problem

LI Guangkai', LIU Chuandong', XIAO Renjun', MA Huaifa®’
(1. Shandong Taishan Pumped Storage Power Station Co., Ltd., Taian 271000, China;
2. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,
China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
3. Earthquake Engineering Research Center, China Institute of Water Resources and Hydropower Research, Beijing 100048, China)

Abstract: The surface—to—surface contact algorithm is focused on in this paper. (1) Combining the mas-
ter-slave surface algorithm with the bit-code algorithm, a shared real constant array is defined to identify
the master—surface element and the slave-surface element of the "contact—face couples". Refering to the cod-
ing ideas of the bit—code method,the potential contact surfaces in three—dimensional space are sorted as a
one—dimensional array to realize global search of contact surface. (2) The combination of the point-surface
algorithm and the inside—outside contact search algorithms is used to judge whether the projection point of
the master node along the average normal direction is internal or external in the target surface element,
and determines the local coordinates of the contact point by the area coordinates of the element, and then
obtains the contact association matrix to complete local contact search, thus avoiding solving nonlinear equa-
tions of local contact point coordinates. (3) The algorithm preposed treats each contact body as a sub-re-
gion, and each sub-region can be independently divided by finite elements. The quasi-Gauss iterative meth-
od is used to implicitly solve the displacement increment and contact force. The FORTRAN source code pro-
gram is compiled in accordance with the proposed contact algorithm strategy. (4) Calculation results ob-
tained from the numerical examples are almost completely matched the theoretical solution of the classic
contact problem. At the same time, the contact algorithm presented has been verified by using similar con-
tact calculation functions provided by ANSYS commercial software because their calculation results are al-
most identical. Another advantage of the algorithm proposed in this paper that the contact area decomposi-
tion has been taken into account during the pre—processing of contact search, which can conveniently per-
form parallel computional processing for high concrete dams and high slope stability of rock masses.

Keywords: multibody contact; surface—to—surface contact model; global search; local search; finite element
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