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Table 1  The comparison of numerical calculation results
analytic Trapezium simplified Cotes simplified Gauss simplified
solution formula  Simpson formula  formulal®! Cotes formula  formulal®’ Gauss formula
x 1 2.281682 2.287101 2.281678 2.281682 2.281682 2.281682 2.281682
3 -0.672591 -0.670390 —-0.672591 -0.672591 -0.672591 —-0.672591 -0.672591
5 -3.166587 -3.170344 —-3.166585 —-3.166587 -3.166587 —-3.166587 —-3.166587
7 1.579204 1.578316 1.579204 1.579204 1.579204 1.579204 1.579204
9 1.909163 1.910862 1.909162 1.909163 1.909163 1.909163 1.909163
11 -0.358789 -0.359151 —-0.358787 —-0.358789 —-0.358789 —-0.358789 —-0.358789
13 -1.958604 —-1.956936 —1.958605 —-1.958604 -1.958604 —1.958604 —-1.958604
15 0.222546 0.222680 0.222545 0.222546 0.222546 0.222546 0.222546
x 1 1.762272 1.760253 1.762276 1.762272 1.762272 1.762272 1.762272
3 -0.847128 -0.844785 —-0.847130 —-0.847128 —-0.847128 —-0.847128 —-0.847128
5 -1.160616 -1.160626 —-1.160616 -1.160616 -1.160616 —-1.160616 -1.160616
7 -0.011769  -0.013583  -0.011768  -0.011769  -0.011769  -0.011769  -0.011769
9 2.401726 2.400965 2.401727 2.401726 2.401726 2.401726 2.401726
11 -1.903721 —-1.900946 —-1.903723 —-1.903721 -1.903721 —-1.903721 —-1.903721
13 0.312115 0.312515 0.312115 0.312115 0.312115 0.312115 0.312115
15 -0.390419  -0.393981 -0.390415  -0.390419  -0.390419  -0.390419  -0.390419
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Table 2 The comparison of numerical calculation efficiency

the time of  the time of  the time of
iterating iterating iterating

5000 steps 10000 steps 50000 steps
Trapezium formula 0.34 0.69 3.40
simplified Trapezium formula 0.28 0.56 2.78
Simpson formula'?] 0.51 1.01 5.02
simplified Simpson formula 0.38 0.77 3.78
Cotes formula [/ 0.88 1.75 8.71
simplified Cotes formula 0.62 1.23 6.12
Gauss formula ' 0.76 1.53 7.61
simplified Gauss formula 0.44 0.87 4.37
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SIMPLIFIED COMPUTATION OF PRECISE IMMEDIATE INTEGRATION
METHOD FOR STRUCTURE DYNAMIC EQUATION "

Zhang Jifeng' Deng Zichen'” Hu Weipeng'
(1. School of Mechanics, Civil Engineering & Architecture , Northwestern Polytechnical University, Xi’ an 710072, China)

(2. State Key Laboratory of Structural Analysis of Industrial Equipment, Dalian University of Technology, Dalian 116023, China)

Abstract After considering the characteristics of non —homogeneous items of state space equation which is con-
versed by structure dynamic equation, simplified precise immediate integration method is presented. Though bloc-
king computing matrix, it can decrease the calculation amount of matrix multiplication. Meanwhile , the different
simplified formats are presented when computing Duhamel integration with Trapezium formula ,Simpson formula
Cotes formula and Gauss formula. Compared with the precise immediate integration method, simplified method can
maintain the calculation accuracy and improve the calculation efficiency at the same time. The results of examples
show the validity of simplified method in this paper and it will have large advantage in dealing with large — scale

and long time simulations.

Key words precise integration, immediate integration, partitioning calculation, simplified calculation
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