g oalE28 5] pN3WE FASe =73 pp. 465 ~470.
PEEE NI A4 AUERAAe FEEHLT A

A Transient Dynamic Response Analysis in the State-Space
Applying the Average Velocity
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ABSTRACT

In this study, the state-space Newmark method based on average velocity is presented to analyse the transient dynamic
response for general dynamic system. The conventional Newmark method based on average acceleration cannot be directly

to the first-order state-space differential equations introducing the state-space vector. To overcome this problem, the

time-step integration algorithm, based on average velocity

concept, suitable for the first-order state-space differential

equations is proposed . In results, the proposed method has the numerical stability and order of accuracy, which is proved
analytically, equal to those of the conventional Newmark method based on average acceleration. Also, the formulation for

numerical solution is very simple and the calculation time is nearly equal to that of the conventional Newmark method

based on average acceleration in spite of an increase of two times over matrix size. This method will be look forward to

applying the general dynamic system to calculate the transient dynamic response.
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Table. 1 Comparison of calculation times [Matlab 6.5]

Method Elapse time[sec]
Conventional
Average Acceleration 0.0320
Newmark Method
State-Space
0.0310

Newmark Method
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