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Fig.2 Coordinates and parameters of cables of cable-stayed bridge
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Fig.3 Force equilibrium at node of beam
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Fig.4 Elevation of the cable stayed bridge at working state
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Table 1  Sensitivity of the first frequency of tower

Various stiffness Frequency sensitivity (%)
(increased by) (Hz) algorithm Increment
without cable 0.53436 — —
designed steel cable 2.2798 (B=-A)/A 326.64
10% (tower) 2.3058 (C-B)/B 1.14
50% ( tower) 2.3774 (D-B)/B 4.28
10% ( steel cable) 2.3486 (E-B)/B 3.02
50% ( steel cable) 2.5708 (F-B)/B 12.76
10% ( CFRP cable) 2.5596 (G-B)/B 12.27
50% ( CFRP cable) 2.7366 (H-B)/B 20.04
150% ( CFRP cable) 2.9731 (I-B)/B 30.41

R2 BER-MESHERRMNE
Table 2 Sensitivity of the first frequency of deck

Various stiffness Frequency sensitivity (%)
(increased by) (Hz) algorithm Increment
without cable 0.10799 — —
designed steel cable 0.9913 100(B-A)/A  817.95
10% (beam stiffness) 0.99989 100(C-B)/B 0.87
50% (beam stiffness) 1.0336 100(D-B)/B 4.27
10% ( steel cable) 1.0265 100( E-B)/B 3.55
50% ( steel cable) 1.1425 100( F-B)/B 15.25
10% ( CFRP cable) 1.0766 100(G-B)/B 8.60
50% ( CFRP cable) 12227 100(H-B)/B  23.34
150% ( CFRP cable) 1.4869 100(1-B)/B 50.00
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ANALYSIS ON SENSITIVITY OF GLOBAL MODE OF
FLOATING CABLE-STAYED BRIDGE TO CFRP CABLE"

Liu Haibo'

Xiang Jianjun

( Hunan Provincial Communications Planning ,Survey & Design Institution, Changsha 410008, China)

One of the key problems in the complex dynamics of cable-stayed bridge is the large vibration of cables

resulting from the matching relation between the local and global modal frequencies. In this paper,based on the

transfer matrix method ,the sensitivity of global modal frequency to CFRP cable was investigated. The deck and tow-

er of cable-stayed bridge are regarded as Euler-Bernoulli beam with discrete elastic supports, respectively. Their cor-

responding differential equations governing the motion of deck and beam are obtained. Then,the eigen frequencies

of global modes are obtained by transfer matrix method. A cable-stayed bridge with single tower in Changsha is

taken as an example,and the sensitivity of the stiffness of cable,tower and deck to global modal frequencies was

studied. The results shows that the global modal frequency is considerably sensitive to the stiffness of cables and the

CFRP cable can be used to replace steel cable in order to reduce and control the vibration of cables.
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