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ABSTRACT

In a recent construction industry, cable supported structures such as a cable-stayed bridge or space
stadium have been increasingly constructed according to rapidly upgrade their related technologies.
Generally stay cables as a critical member need to be rearranged for being satisfied with design
tension forces. In this purpose, a vibration method has been applied to estimate the tension forces

exerted on existing stay cables. In this study, cable vibration tests were carried out to evaluate the

cable tension forces comparing with theoretical and practical formulas. Using the measured frequencies

obtained from free vibration and impulsive tests, an accuracy of the estimated tension forces is

confirmed according to use the first single mode only or higher multiple modes.
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Fig. 2 Cross section of the cable model consisted
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Table 1 Cable dimension and properties

L W E FA El
(m) [eN/m) 1 (kN/ m?) (kN) . {(EN- m?)
447 1008985 | 1.89x10% | 3.79x10°% | 77.36

Table 2 Applied tension level and non-dimensional

parameters
! 200 712 | 494
1 300 87.2 91
i 400 1007 | 141
v 500 1126 | 1919
v 600 1233 | 246
Vi 700 1332 | 3317
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Table 3 Measured frequencies on the 1lst mode
by free vibration test

Tension level Measured frequency (Hz)

1 1.63

il 1.95

11 2.25

v 2.52

\4 277

VI 3.01
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Table 4 Measured frequencies on multiple modes

by impulsive test

Measured frequency (Hz)

Mode | TLI|TLI|TLIN| TLIV| TLV |{TLVI
I | 163 | 195 | 225 | 252 | 277 | 301
2 1319 | 389 | 448 | 504 | 554 | 6.02
39 | 480 | 585 | 674 | 758 | 833 | 904
4™ 1640 | 780 | 899 | 1011 | 1L13 | 12.08
5% 1801 | 978 | 1127 | 1266 | 1391 | 15.08
6" | 974 | 1177 | 1355 | 1522 | 1675 | 1813
7t 11.34 | 13.76 | 1584 | 17.79 1956 | 21.19
8™ 11300 | 1578 | 1816 | 2036 | 2241 | 24.29
9" 11466 | 1778 | 2043 | 2204 | 2517 | 2735
10" | 1631 {1981 | 2277 | 2553 | 2807 | 30.36
1™ 1806 | 21.84 | 2509 | 2813 | 3087 | 33.44
12" 11973 [ 2388 | 2741 | 3072 | 3367 | 3648
13" 121452590 | 2975 | 3333 | 3658 | 3966
14" 123132791 | 3203 | 3588 | 39.36 | 42,67
15" | 2485 2998 | 34.38 | 3850 | 42.26 | 4573
16™ | 2653 | 3202 | 3678 | 4115 | 4513 | 4896
17" [ 2826 {34.07 | 39.10 | 4373 | 4801 | 51.93
18" 13002 | 3620 | 4145 | 4641 | 5090 | 5502
19" |31.76 | 38.20 | 4344 | 4898 | 5379 | 58.30
20" 133354018 ] 4607 | 5156 | 5650 | 61.32
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