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R« MEUEITREER M AL
Table 1  Comparison of the numerical calculation results
e analytic solution Runge-Kutta precise Runge-Kutta improved precise
method*) method > Runge-Kutta method

5 -3.166 587 -3.166 462 -3.166 587 -3.166 587
10 0.887 543 0.887 375 0.887 543 0.887 543
15 0.222 546 0.222 529 0.222 546 0.222 546
20 0.404 750 0.404 771 0.404 750 0.404 750
25 1.032 940 1.033 008 1.032 940 1.032 940
30 —2.475 205 -2.475 107 -2.475 205 -2.475 205
35 1.127 853 1.127 640 1.127 853 1.127 853
40 -0.761 744 -0.761 671 -0.761 744 -0.761 744
45 2.276 627 2.276 553 2.276 627 2.276 627
50 -1.555 298 -1.555 114 -1.555 298 -1.555 298
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Table 2 Comparison of the numerical calculation efficiency

precise improved precise time ratio

sep N Runge-Kutta method*1 4 /s Runge-Kutta method B /s (B/A) /%
1 000 0.07 0.03 43
5 000 0.35 0.15 43
10 000 0.70 0.27 40
50 000 3.45 1.41 42
100 000 6.92 2.80 42
500 000 34.29 13.90 41
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An Improved Precise Runge-Kutta Method
for Structural Dynamic Equations

ZHANG Ji-feng, DENG Zi-chen, ZHANG Kai
(School of Mechanics and Civil Engineering & Architecture, Northwestern
Polytechnical University, Xi’ an 710072, P.R.China)
( Contributed by DENG Zi-chen, M. AMM Editorial Board)

Abstract: Based on the precise Runge-Kutta method, in view of the characteristics of the non-
homogeneous terms of the state space equations and the particular distribution of the loads, a
new improved precise Runge-Kutta method was presented for solving the structural dynamic e-
quations. Through partitioning of the related state space matrices, the improved method not on-
ly inherited the advantage of high precision of the precise Runge-Kutta method, but also greatly
promoted the computational efficiency, making it suitable for solving large-scale structural dy-
namic problems and conducting long-time simulations. The results of numerical examples show

the correctness and validity of the proposed simplified method.

Key words: structural dynamic equation; precise integration; simplified calculation; Runge-
Kutta method
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