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Understanding of Basic Concepts of Structural Dynamics and Application

in Engineering Practice”

Sun Qi
(College of Ship, Sea and Energy, Wuhan University of Technology, Wuhan 430063, China)

Abstract The relevant theories and principles of structural dynamic characteristics are more and more
widely used in various engineering fields, but the understanding and mastery of their basic concepts and
principles still need to be further promoted. Some basic concepts seem to be very basic and perfect, but
without accurate understanding and mastery, it is difficult to apply them to engineering practice scientifi-
cally. Based on theoretical analysis, some common problems in structural dynamics, such as structural
natural frequency and circular frequency, structural first natural frequency and fundamental frequency.
structural damping and modal damping ratio of multi-degree-of-freedom system, application of natural
frequency in bridge technical state evaluation, Rayleigh quotient annotation and so on, are deeply ana-
lyzed and analyzed, and some basic concepts are clarified. It makes the theoretical system of structural

dynamics more complete.

Key words structural dynamics, natural frequency, modal analysis, multi-degree-of-freedom sys-

tem, structural damping, modal damping ratio, Rayleigh quotient
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Fig. 1 The vibration of single-degree-of-freedom system:

(a)Vertical vibration; (b)Horizontal vibration
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Fig. 2 The rotation vector rotates at a uniform angular speed

in the complex plane
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