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Full implicit iterative method for elastoplastic damage of concrete-like materials

ZHANG Li', LI Guangkai1 , 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 full implicit iterative method for the elastoplastic problems can be used to solve the yield
condition, plastic flow equation and equilibrium equations simultaneously. In order to improve the conver-
gence of the algorithm, local return—mapping iteration of yield stress is introduced in this paper. Consider-
ing that an elastoplastic damage model can reflect both its plastic (unrecoverable) deformation and the dam-
age weakening of the stiffness of concrete-like materials, the elastoplastic damage problem is decomposed
into elastoplastic problem and damage problem of concrete materials.Therefore, the full implicit iterative
method of the elastoplastic problem is used to calculate the plastic deformation in the effective stress
space, and then, based on the principle of strain equivalence, and by means of damage parameters, the
effective stress is converted into the actual (nominal) stress in the physical space. The method has been
verified by the numerical simulation of flexural damage and failure process of concrete specimen. It is
shown that when the plastic deformation in the effective stress space is strengthened, the magnitude of the
damage parameter only affect the nominal stress, but not the stability of the numerical iteration of the plas-
tic deformation. In addition, the full implicit iterative method proposed is not only suitable for solving the
elastoplastic damage problem of concrete dam, but also for solving that of rock mass of dam foundation.
Since the iterative scheme is fully implicit, it is convenient to input the full seismic load when applying
this method to analyze the nonlinear responses of high concrete dams.

Keywords: concrete-like materials; nonlinear; elastoplastic damage; yield function; implicit iterative meth-

od
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