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Abstract

In general, several computational resources are required to perform multiple-loading transient response analyses. In this paper, we present

the procedure for multiple-loading transient response analysis using the Krylov subspace model order reduction and Newmark’s time
integration scheme. We utilized ANSYS MAPDL, Python, and ANSYS ACT to automate the transient response analysis procedure in the
ANSYS Workbench environment and studied several engineering numerical examples to demonstrate the feasibility and efficiency of the

proposed approach.
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(b) Load condition of the micro shock switch

Fig. 3 Finite element model of a micro shock switch and an
analysis condition
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Fig. 4 Transient responses of FOM and ROM(1,=1) at the output node
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Fig. 5 Transient responses of FOM and ROM(1,=5) at the output node
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Fig. 7 Geometric modeling of a girder bridge
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(a) Finite element model and boundary condition

Distance [mm] Time [s]

(b) Loading condition of the girder bridge according to distance and time

(c) Output measurement locations of the transient response analysis

Fig. 8 Analysis condition for the girder bridge
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Table 2 Computation times for the transient responses

of the FOM and ROMs
o FOM ROM
Computation time(s)

N=60,964 mi=l | m=3 | m=5

Generation of ROMs(s) - 53 138 238

Calculation of transient 955 107 3 65.5
responses(s)

Total time(s) 955 64 172 304
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