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Abstract: A new method is presented and proposed to settle the problem, easy but not to be neglected, existing
in the current displacement input model for the seismic-responses analysis of multi-degree-of-freedom
multi-supported structures subjected to spatially ground motion. The method is called appended massless rigid
element method. Firstly, the current displacement input model is reviewed, and the unnegligible problem inherent
in it is described in detail. To solve the problem, the spring impedance method is presented. Then, the rationality
and accuracy of the proposed method are further verified. Moreover, the method is applied to bridge engineering.
Theoretical analysis and numerical results demonstrate that the proposed method is not only has the characteristics
of explicit physical meaning, simplicity and feasibility, but also compared with the AMCE method in the previous
literature. It avoids constraint condition and does not require additional improvement or subprogram for existing
general finite element program. So, appended massless rigid element method is more realistic and is worthy to be

generalized.
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Table 1 Comparison of natural period
R 5 JRE5H G Y
1 0.696662 0.696662
2 0.112519 0.112519
3 0.040652 0.040652
4 0.021012 0.021012
5 0.012896 0.012896
6 0.00879 0.00879
7 0.007475 0.007475
8 0.00646 0.00646
9 0.005062 0.005062
10 0.00423 0.00423
11 0.003792 0.003792
12 0.002512 0.002512
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