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Table 1 Frequency calculation results Table 2 Frequency calculation results

(‘uniform-cross-section) ( nonuniform-cross-section )

w /(rad/s) w /(rad/s)
ANSYS TMA ANSYS TMA
Ist-order 0.67 0.72 Ist-order 0.65 0.71
2nd-order 0.77 0.76 2nd-order 0.75 0.77
3rd-order 1.16 1.20 3rd-order 1.16 1.21
4th-order 1.56 1.63 4th-order 1.59 1.70
Sth-order 2.03 2.13 Sth-order 2.07 2.23
6th-order 2.55 2.69 6th-order 2.69 2.90
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Fig. 2 Calculation results of vibration mode shapes( uniform-cross-section )
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Fig. 3 Calculation results of vibration mode shapes( nonuniform-cross-section )
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A Transfer Matrix Algorithm for Vertical Free
Vibration of Suspension Bridges

ZHONG Hao, XIANG Tianyu
(School of Civil Engineering, Architecture and Environment,
Xihua University, Chengdu 610039, P.R.China)

Abstract: A transfer matrix algorithm was proposed for the solution of vertical free vibration of
suspension bridges. First, a solution scheme was presented for the governing differential equa-
tion of vertical free vibration of suspension bridges, in which the analytic expression of struc-
tural free vibration was deduced directly. On this basis, the transfer matrix of the vertical free
vibration was obtained. With this method, the problem of vertical free vibration of both the uni-
form-cross-section and the nonuniform-cross-section suspension bridges was studied. The re-
search results indicate that the transfer matrix algorithm is efficient for the analysis of the verti-
cal free vibration of suspension bridges, and has specific advantages in dealing with the nonuni-
form-cross-section problem. The work makes a good reference for the dynamic analysis of sus-

pension bridges in the concept design stage.

Key words: suspension bridge; free vibration; differential equation; transfer matrix
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