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Tab. 1 x,’ s results of the example 1 ‘
step 1 2 3 4 5 6 7 8 9 10 11 12
ana 0.003 0.038 0.176 0.486 0.996 1.657 2.338 2.861 3.052 2.806 2.131 1.157
=60 0.003 0.038 0.173 0.480 0.984 1.636 2.309 2.825 3. 014 2.771 2.104 1.143
1=30 0.002 0.037 0.173 0.478 0.981 1.632 2.303 2.817 3.006 2.763 2.098 1.140
=15 0.002 0.037 0.171 0.473 0.970 1.614 2.278 2.787 2.973 2,734 2.076 1.127
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Tab.2 x,’ s results of the example 2

Time/s t=1 t=3 t=5 t=9 t=11 t=13

n=31 2.2818 -0.5800 -3.1462 1. 8883 -0.1911 -1.9595
n=63 2.2817 -0.6303 -3.1564 1. 8987 -0.2750 -1.9591
n=127 2.2817 -0.6515 -3.1615 1.9039 -0.3169 -1.9588
n =255 2.2814 -0.6620 -3.1640 1.9065 -0.3378 -1.9587
. ana 2.2817 -0.6726 -3.1666 1.9092 -0.3588 ~1.9586
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Precise Integration-FFT Method for Structural Dynamics

ZHANG Wen-zhi, FU Ming-hui, LIU Zuo-qiu

(Department of Applied Mechanics and Engineering, Sun Yat-sen University, Guangzhou 10275, China)

Abstract: A precise time integration-FFT method applied for linear time-invariant dynamic system is presented.

The initial-value problem is formally transformed into a boundary-value problem through discreting the structural dy-

namic equation and assuming the two ends of time displacement is known. A new method has high precision and ef-

ficiency to solve the structural dynamic equation is obtained by combining the numerical particular solution of non-

homogeneous equation solved by fast Fourier transform (FFT) with the general solution of homogeneous equation

obtained by precise integration method (PIM). Numerical examples show the validity of the present method.

Key words: structural dynamics; precise integration method (PIM) ; difference equation; fast Fourier transform

(FFT)





