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Influence of cable damage on dynamic characteristic of asymmetric
single tower cable stayed bridge

XIAO Yonggang, LEI Yi
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: In order to explore the influence of cable damage on the dynamic characteristic of
asymmetric single tower cable-stayed bridge, a prestressed concrete single tower cable-stayed bridge is
taken as the engineering background, and the finite element analysis model is established. By reducing
the elastic modulus of the cable, ANSYS life and death element command, the uniform damage and
local cable fracture damage of the whole bridge are simulated respectively, and the dynamic
characteristic of the damaged bridge are analyzed. The results show that there is an obvious linear
relationship between the change rate of bridge natural frequency and the uniform damage degree of
cables. The influence of cable damage in main span area on bridge natural frequency is generally
greater than that in side span area. Long cable damage has maximum influence on the transverse
bending frequency of first-order tower, and medium long cable damage has great influence on the
vertical bending frequency of first-order beam.
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Fig.1 Layout of main bridge (unit:m)
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Fig.2 Schematic diagram of main girder structure (unit:cm)
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M AR/ Hz PRA A M A /Hz PR A
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Table 2 Natural frequency and frequency change rate of bridge after uniform damage of whole cables

- 45 J5 (150 % /Hz 0 5 AR AR A 5 /%

i 10%  Bi5i20%  #if30%  Bifi40%  $fis0% Bifi10%  #A520%  Bif30%  dfi40% 4545 50%
1 033051  0.33051 033050 033050  0.33049 0.00 0.00 0.00 0.00 —0.01
2 0.40098  0.40098 040098 040098  0.40097 0.00 0.00 0.00 0.00 0.00
3 0.82945 081257 077378  0.73242  0.68397 —0.03 —2.06 —6.74 —11.72 —17.56
4 0.84574  0.82915 082873  0.82818  0.82730 —3.60 —5.49 —5.54 —5.60 —5.70
5 1.004 41 1.002 66 1.000 21 0.996 44  0.988 04 —0.14 —031 —0.55 —0.93 —1.76
6 1.17620  1.14555 1.109 26 1.069 69 1.021 57 —2.41 —4.95 —17.97 —11.25 —15.24
7 1.245 42 1.208 53 1.164 67 1.117 05 1.062 98 —2.65 —5.53 —8.96 —12.68 —16.91
8 1.607 28 1.554 40 1.493 97 1.430 78 1.358 09 —1.77 —5.00 —8.70 —12.56 —17.00
9 1.63464  1.633 03 1.631 29 1.629 50 1.607 36 —1.43 —1.53 —1.64 —1.74 —3.08
10 1.89589  1.83549 1.765 95 1.692 74 1.627 44 —3.02 —6.11 —9.66 —13.41 —16.75
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Fig. 5 Changing rate of natural frequency of cable after

uniform damage
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Fig. 6 The sixth, seventh, eighth and tenth order frequency

change rate after uniform damage
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Table 3 Eight conditions of cable fracture
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Table 4 Natural frequency after cable fracture

— MBS S AT Hz — i AT H
T
FEFEX X EFEX juli=re
® 0.330 80 0.33079 0.877 08 0.877 25
@ 0.331 25 0.331 21 0.875 37 0.875 59
® 0.332 09 0.33199 0.871 40 0.876 31
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Fig. 7 First order tower transverse bending frequency after

local cable rupture
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