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Vibration Characteristics of Four-span Symmetric Double

Concentrated Damping String System

ZHENG Gang, ZENG Guang-rong, ZHANG Yong-shun, YANG Yu-feng, WANG Bao-quan
(State Key Laboratory of Mountain Bridge and Tunnel Engineering, Chongqing Jiaotong University, Chongqing 400074, China)

[ Abstract] The tension string system with concentrated viscous damping belongs to a hybrid dynamic system in mechanical models. Ap-
proximate methods are typically used to solve its inherent problems for engineering applications. In order to further clarify the vibration char-
acteristics of the system, two centrally damped symmetrical damping string systems were taken as the basic research object, and their complex
eigenvalues were solved analytically. The complex frequency equation and the eigenvalue expression of the system were derived, and the
transformation of the complex frequency equation beyond the function form was treated as algebraic form, and the explicit solution of the com-
plex eigenvalue of the system was given by the algebraic equation. The structure and properties of the complex eigenvalues of the system were
analyzed, and the variation of vibration characteristics with damping coefficient was discussed. The results show that the eigenvalue solution
of the system can be divided into three branches, in which the real part of the eigenvalue(the inverse is the decay rate) does not change with
the order of the system motion, but the imaginary part of the eigenvalue (the frequency) increases with the order of the motion. The decay
rate curves corresponding to each solution branch increase first and then decrease with the damping coefficient, and in the damping range of
the decay rate curve, the frequencies of each order of the system are equal.

[ Keywords ] concentrated damping; taut string; dynamic characteristics; complex eigenvalue; complex mode
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