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Mx(t)+ Ce(t) + Ke(t) = r(t). (1)
(1) :M,CK sx(t),r(t)
. , Wilson0
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k= K+ SM4 3C (2)
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Axt(ti) = FTleT(ti). (3)
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Ax(tr)— e[TzAxT(tt)— T‘rx(tt)— 3x(tt)] (4)
(4) A ,
Ax(ti) = X(ti)At+ [%k'(ti)+ %A‘x'(ti)] AL, (5)
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Tab. 1 Results of calculation displacement for different time steps
/ At= 0.28 s At=0.07 s
t/'s
Wilsor-0 1 2 Wilson0 1 2
0. 28 x4 0.003 0. 006 0.004 0.004 0. 003 0.003 0. 003 0.003
) X2 0.382 0. 366 0.378 0.378 0. 382 0.379 0. 381 0.382
0. 56 x4 0.038 0. 053 0.043 0.043 0. 038 0.042 0. 039 0.038
) %) 1.412 1. 334 1.391 1.393 1. 412 1.396 1. 410 1.410
0. 84 x4 0.176 0. 202 0.184 0.183 0. 176 0.183 0. 176 0.176
) X2 2.781 2. 607 2.738 2.744 2. 781 2.740 2.778 2.778
L 12 x4 0.486 0. 504 0.491 0.491 0. 486 0.495 0. 486 0.486
) %) 4.096 3. 830 4.041 4.047 4. 096 4.023 4. 090 4.090
140 x4 0.996 0. 968 0.987 0.990 0. 996 0.998 0. 995 0.996
) X2 4.996 4.706 4.957 4.961 4. 996 4.908 4. 994 4.994
1 68 x4 1.657 1. 539 1.626 1.632 1. 657 1.639 1. 654 1.655
) %) 5.291 5. 074 5.291 5.287 5.291 5.209 5.292 5.291
1. 9% x4 2.338 2. 109 2.287 2.295 2.338 2.290 2.335 2.335
) X2 4.985 4. 937 5.039 5.026 4. 985 4.941 4. 990 4.989
2 x4 2.861 2.539 2.803 2.809 2. 861 2.782 2. 857 2.857
’ %) 4.227 4.438 4.371 4.353 4. 227 4.288 4. 284 4.283
25 X1 3.052 2.704 3.009 3.010 3.052 2.955 3. 050 3.049
’ X2 3.457 3.791 3.561 3.545 3. 457 3.524 3. 464 3.464
280 x4 2.801 2.536 2.804 2.795 2. 801 2.716 2. 807 2.806
’ %) 2.806 3.200 2.877 2.870 2. 806 2.904 2. 809 2.811
1 3
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An Improved Wilson-0 Method and Its Calculation Stability
HUANG Qingfeng

(College of Civil Engineering, Huaqiao University, Quanzhou 362021, China)

Abstract:  An improved Wilsiorrf method is proposed for step-by-step integral on dynamic equation. It is assumed that
the nom-coordination degree is unchanged bet ween the dynamic equation of system and the additional kinematic constraint
condition given by calculation hypothesis of Wilsion method, so the nonequilibrium component of calculation acceleration
would be a constant, thereby, the revised formulais educed to calculate the displacement, velocity and acceleration of sys-
tem at the end of time step. The unconditional stability of Wilsion-0 method for 0 >1.37 is preserved in the improved
method, and examples show that, for 0. 28 second time step, the improved method decreases the error of Wilson- meth-
od by about 85%, and the transcend of Wilsiorr method is eliminated greatly.

Keywords: W ilsiom method; modified computation; dynamic equation; additional motion; constraint condit ion



