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ABSTRACT

Mechanical systems installed in transport devices, such as vehicles, airplanes, and ships, are mostly subject
to translational accelerations at the joints during operations. This base acceleration excitation has a large
influence on the performance of the system, therefore, its response must be well analyzed. However, the
existing methods for dynamic analysis of structures have some limitations in use. This study presents a new
numerical method using relative acceleration to solve these limitations. If the governing equation of motion is
linear and the mass matrix, the damping matrix, and the stiffness matrix are constant over time in the finite
element analysis, the proposed method can be applied to the transient behavior analysis and the harmonic
response analysis of the structure. Because it is not necessary to introduce a virtual mass and the rigid body
motions are removed from the analysis, it is possible to use not only the direct integration method in the
time domain but also the mode superposition method to obtain the dynamic responses. This paper
demonstrates with three examples how the present method is suitable for the dynamic analysis of a structure
with multi-degree of freedom.
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