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Abstract:

The step-by-step recursion method is introduced by 3-order Hermite interpolation of nodal displacements and

In order to obtain a structural dynamic response, a new step-by-step integration method is presented.

velocities within a local time domain; two different parameters are varied to obtain good stability and accuracy.

This method is characterized with self-starting, high precision and no middle computational procedure. The

example result comparison with those of Newmark, Wilson, precise integration, shows that this method is

accurate and reliable.
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<1 2D BER )L Q2)TFEHA =04 .
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y+4y+5y=sin2t

VIRAAIE 3,2 =571 65, 3,4 =2/65,
%7 RE AT At ot -

y=e(cost+2sint)— é(8 cos 2t —sin 2t)

w2 K =02, 6% 5l i 6,=0.5,0,=0.8 ;
6,=0.4,0,=0.9;6,=1.0,0,=0.6: 6, =12,6,=0.7 .
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Table 1 The example result comparison with analytic solve at different &
J7ik 1At 2A¢ 3At 4At 5At 6At TAt 8At 9AL 10At
filt AT it 0.8159 0.6891 0.5585 0.4493 0.3661 0.3031 0.2513 0.2023 0.1506 0.0945
6,=05,6,=08 0.8175 0.6924 0.5629 0.4540 0.3705 0.3069 0.2542 0.2043 0.1518 0.0952
6,=04,0,=09 0.8169 0.6910 0.5608 0.4517 0.3683 0.3049 0.2526 0.2032 0.1511 0.0948
6,=1.0,6,=0.6 0.8184 0.6941 0.5650 0.4562 0.3725 0.3085 0.2554 0.2051 0.1523 0.0954
6,=12,6,=07 0.8197 0.6969 0.5687 0.4601 0.3761 03115 0.2577 0.2067 0.1533 0.0959

2 AR OEITELERS Newmark 5%, Wilson 5%, MR EITEE R LR

Table 2 The example result comparison with those of Newmark, Wilson, precision integration at different 6

Ji i it 1At 2At 3At SAt 6At TAt 8At 9At 10A¢
Newmark N 0.0067 0.0504 0.1890 0.4850 0.9610 1.5800 2.2300 2.7600 3.0000 2.8500

V2 0.3640 1.3500 2.6900 4.0000 4.9500 5.3400 5.1300 4.4800 3.6400 2.9000

) N 0.0061 0.0525 0.1960 0.4900 0.9520 1.5400 2.1600 2.6700 2.9200 2.8200
Wilson Y2 0.3660 1.3400 2.6400 3.9200 4.8800 5.3100 5.1800 4.6100 3.8200 3.0600
AR p| 0.0030 0.0380 0.1760 0.4860 0.9960 1.6570 2.3380 2.8610 3.0520 2.8060

Y2 0.3820 1.4120 2.7810 4.0940 4.9960 5.2910 4.9860 4.2770 3.4570 2.8060

0,=05,0,=08 Y 0.0007 0.0342 0.1725 0.4889 1.0094 1.6806 2.3665 2.8828 3.0548 2.7814
V2 0.3894 1.4309 2.8076 4.1154 4.9997 5.2679 4.9408 4.2249 3.4203 2.8012

6,=04,0, 09 N 0.0013 0.0357 0.1741 0.4882 1.0043 1.6704 2.3535 2.8717 3.0515 2.7905
V2 0.3871 1.4235 2.7961 4.1048 4.9964 5.2762 4.9602 4.2490 3.4394 2.8064

6,-1.0,0,=0.6 N —-0.0005 0.0321 0.1717 0.4924 1.0194 1.6958 2.3823 2.8918 3.0501 2.7599
Y2 0.3948 1.4429 2.8220 4.1244 4.9958 5.2489 49119 4.1971 3.4061 2.8083

6,-12,6,-07 p| —-0.0021 0.0291 0.1708 0.4986 1.0359 1.7209 2.4079 2.9060 3.0414 2.7233
Y2 0.4019 1.4605 2.8439 4.1381 4.9894 5.2182 4.8651 4.1524 3.3837 2.8206
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