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Identification of Linear Structural Systems

& 3w
Yun, Chung Bang

ABSTRACT

Methods for the estimation of the coefficient matrices in the equation of motion for
a linear multi-degree-of-frecedom structure are studied. For this purpose, the equation of motion
is transformed into an auto-regressive and moving average with auxiliary input (ARMAX)
model. The ARMAX parameters are evaluated using several mcthods of parameter estimation;
such as the least squares, the instrumental variable, the maximum likelihood and the limited
information maximum likelihood methods. Then the parameters of the equation of motion are
recovered therefrom. Numerical cxample is given for a 3-story building model subjected to

an earthquake exitation.
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Parameters K J L
Exact 2.00E+2 -2.00E+2 0.00E+0 5.00E+0 -5.00E+0 0.00E+0 | -1.00E+0
Values -1.00E+2 3.00E+2 -2.00E+2 | -2.50E+0 7.50E+0 -5.00E+0 | -1.00E+0

0.00E+0  -1.33E+2 3.33E+2 0.00E+0  -3.30E+0 8.30E+0 | -1.00E+0
TO04E+2  -145E+3 1.07E+3 1.71E+1  -1.80E+1 -1.00E+1 | -1.0SE+0
OLS -5.06E+2 142E+3  -1.30E+3 | -1.60E+1 3.51E+1  -2.10E+1 -2.36E-1
280E+1 -2.57E+2 5.09E+2 2.84E+0 -1.27E+] 1.93E+1 | -1.30E+0
221E+2 -281E+2 1.05E+2 7.63E+0 -1.17E+1 5.88E+0 | -1.07E+0
Estimated v -8.28E+1 2.65E+2  -1.80E+2 | -3.17E+0 998E+0  -8.20E+0 | -9.27E-1
8A46E+0 -1.64E+2 3.73E+2 9.70E-1  -5.64E+0 1.02E+1 -9.64E-1
2.23E+2  -2.87E+2 1.13E+2 7.70E+0 -1.17E+1 5.82E+0 | -1.14E+0
Values ML -8.31E+1 2.66E+2  -1.81E+2 | -3.24E+0 1.02E+1  -8.44E+0 | -9.56E-1
1.02E+1  -1.69E+2 3.78E+2 1.09E+0 -5.89E+0 1.04E+1 | -1.01E+0
2.18E+2  -2.83E+2 1.16E+2 7.69E+0 -1.18E+1 5.80E+0 | -1.11E+0
LIML | -8.27E+1 2.62E+2 -1.74E+2 | -3.28E+0 1.03E+1 -8.49E+0 -9.81E-1
8.69E+0  -1.68E+2 3, 79E+2 1.09E+0 -5.89E+0 1.04E+1 -9.81E-1
Units : K - {I/sec?); J-{l/scc]; L - dimensionlcss
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