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Fig. 1 Flow chart of FEM simulation program of 3D massive concrete structure
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Fig. 3 Accuracy of program using straightforward methods
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Application of symmetric successive over relaxation-preconditioned conjugate
gradient method with improved algorithm in
numerical simulation of massive concrete

HAN Lin ZHANG Zi-ming NI Zhi-qgiang
College of Mechanics and Materials Hohai University ~Nanjing 210098  China

Abstract With regard to problems of large scale computation and excessive run time in the numerical simulation of
massive concrete using the FEM and in order to overcome the disadvantages of high memory occupancy rate excessive
run time and low accuracy using straightforward methods the symmetric successive over relaxation-preconditioned
conjugate gradient method with an improved algorithm can be employed to replace the straightforward methods with full
consideration of the characteristics of solving temperature and displacement fields of massive concrete structures with finite
element simulations. The large-sized sparse symmetric positive definite linear equations for the temperature and
displacement fields were solved. The memory occupancies run time and accuracies of the two methods were compared
through computation examples. The results show that the proposed method can completely eliminate the influence of the
bandwidth of the integral stiffness matrix on the storage space requirement reduce the physical memory occupancy and

run time and flexibly controlling the accuracy.
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