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Analysis of algorithm stability and period elongation of
time finite element
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Abstract: The time finite element method is used to solve structural dynamics because of its strict pri-
or error bounds and the characteristics of calculation error do not spreading over time. This paper main-
ly analyzes the algorithm stability and period elongation of the time finite element method. The stabili-
ty of the algorithm is controlled by the spectral radius of the time finite element transfer matrix. When
the spectral radius is less than 1, the time finite element has long-term stability. The period elongation
is the relative error between the calculation period and the theoretical period. The larger the value, the
higher the unpredictability of the long-term response. The analysis results show that for a damped sys-
tem (damping ratio is greater than 0. 05%) , when the time step is less than the period, the spectral radi-
us of the algorithm is less than 1. For undamped systems (or damping ratio is less than 0. 05%) , when
the time step is less than 0. 3 times of the period, the algorithm is conditionally stable. On the other
hand, the period elongation of the algorithm is almost 0, which means that the calculation of time fi-
nite element will not cause period drift. Finally, the application of the time finite element to the dy-
namic analysis of the beam verifies the advantages of the algorithm in accuracy.
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Table 2 Maximum error in mid-span velocity

of time finite element and Newmark method

r MR ROE  Newmark:  R210/% z MG  Newmarkit  i52%L0/%
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