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Tab.1 Comparisons QQ{&umerlcal results of v and v,
Integration l}r%le/\ v Max error CPU time
schemes 1 10 \ 20 50 100 /%o /s
Exact 2. 96483548 15. 70789546 30. 31153306 75.69485786 150, 11385067 0. 0000
solution 2. 63880285 1579264934 '\ 31. 38846699 75.80514214  151. 38614933 0. 0000 B
Cotes 2. 96483811 15. 70788359 ) ~ 30. 11149901 75.69479853  150. 11371758 0.0011 o 0525
formula 2. 63879074 15. 799621 31. 38844201 75.80506838 151, 38602588 0. 0046 o
Gauss 2. 96483291 1!?@790@7 30. 11156566 75.69491468 150, 11397819 0.0011 i
formula 2.63881450 Do, 7 W) iofs 51 3ssesoss 7580521286 L5L. 38626766 0. 0044 00325
This 2. 96483 \15/‘70789516 30. 11153306 75.69485786  150. 11385067 0. 0000 o o2t
paper 2. 63880285 Q A5.79264934  31. 38846699 75.80514214  151. 38614933 0. 0000 :
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Tab.2 Comparison between the result of this paper and exact solution
Fitting Time/s CPU time
number 1 5 15 30 /s
Exact 2. 58742474 —2.10095795 8. 06675904 —8.51265662 1.89939182
solution 1. 70764811 1. 37602404 2. 64585516 —1.05657750 1. 36665025 B
2. 57882700 —2. 09866951 8. 05844071 —8. 50242705 4. 89040810
a=10 1. 70644074 1. 37947739 2.61010418 —4.05025214 4.36518458 0- 0437
100 2. 58734067 —2.10092267 8. 06668985 —8.51256273 1. 89930592 o1
1. 70763430 1. 37606136 2. 64579262 —1.05650853 1. 36663364
2. 58742390 —2.10095760 8. 06675836 —8. 51265567 4. 89939392
q=1000 2.0062
1. 70764798 1. 37602441 2. 64585454 — 4. 05657681 1. 36665009
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Abstract: The precise timefintegra‘;iyn ith dimension expanding method can transform the non-

. . . £ . .
inversion is avoided and the amig/ response of structure can be solved easily. On the basis of careful

homogeneous dynamic equation ,&n; a homogeneous dynamic equation. Therefore the state matrix
analysis of the propertieggof “the Sorecise time-integration with dimension expanding method, the
application conditionsgare p:{opésed and its application scope is further expanded. And the expression of
the corresponding precisé 'Pﬂe—integration with dimension expanding method is given when the load term
is expanded into a Fourier series. At the same time,in a time step, by making the linear assumption of
inhomogeneous terms, this paper successfully applies the precise time-integration with dimension
expanding method to nonlinear dynamic analysis. This method has unified mathematical format,
convenience in computer programming and high computational efficiency. Numerical examples

demonstrate the effectiveness of this method.

Key words: the precise time-integration with dimension expanding method; Fourier series;

superposition principle;linearized hypothesis;recursive algorithm
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