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Table 1  Natural frequency of beam (2f)

results of FEM
no cable  cable

results of this study
mode number . .
noaxial force axial force no cable

1 13.35 10.65 9.45 9.491 12.48
2 60. 65 60.25 59.55 59.13 60.24
3 167.15 166.95 166. 8 164.04 164.62
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Table 2 Basic parameters of cable — beam structure

NO.  x;(m) Li(m)  pi(kN) 0; A;(m?)
1 8 12.81 513.64 38.66°  0.00465
2 16 20.00 1195.2 53.13°  0.00465
3 24 27.78 1623.9 59.74°  0.00465
4 32 35.78 1907.8 63.43°  0.00465
5 40 43.86 2106.8 65.77°  0.00465
6 48 52.00 2249.4 67.38°  0.00465
7 56 60.17 2351.8 68.55°  0.00465
8 64 68.35 2425. 1 69.44°  0.00465
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Fig.5 Natural frequency of structure during construction
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THEORETICAL CONSIDERATIONS FOR EFFECTS OF CABLES ON
DECK OF CABLE - STAYED BRIDGES”

Kang Houjun Zhao Yueyu Wang Lianhua

( Department of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract With the elastic bearing, the model of elastic bending beam was firstly used to simulate the cable and
deck of cable — stayed bridge. The dynamic governing equations of beam of multi — cables and one girder compos-
ite structure were derived by Hamilton’ s principle and the free vibration equations of beam with consideration of
axial force. In addition, the program for solving the dynamic governing equations was established by transfer ma-
trix method ,and the parameters including the number of cable, the axial force and damage of beam were consid-
ered in the theoretical investigation. The analysis results indicate that the stiffness of beam descends with the in-
creasing of the length and the axial force of beam on the construction. On the contrary, the axial force is useful
for rejecting stiffness decending due to the crack. Therefore, the effects of the force of cable on dynamic behav-
iors of the deck should be taken into auount on the erection of bridge.

cable, elastic bearing, cable — beam, transfer matrix method ,

Key words dynamical modelling theory,

vibration
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