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Estimation of Tension Forces of Stay Cables

i -

s i

SRR

Nam-sik Kim, Woon Jeong, Ju-won Seo

Key Words : Stay Cable(AF332 710]8), Tension Force(*3}2]), Vibration Method(<15-5]), Measured Frequency(33 114450, 87
J(Flexural Rigidity), #lC1E- A} & #H(Cable Sag Effect)

ABSTRACT
In a recent construction industry, cable supported structures such as a cable-stayed bridge or space stadium have been increasingly
constructed. Generally the stay cables as a critical member should be adjusted to be satisfied with the design tension forces. In this purpose, a
vibration method has been applied to estimate the tension forces exerted to the existing stay cables. In this study, cable vibration tests were carried
out to estimate the cable tension forces comparing with theoretical and practical formulas. From the measured frequencies obtained from fiee
vibration and impulsive tests, the accuracy of the estimated tension forces is confirmed according to use only the first single mode or higher

multiple modes.
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Table 1. Cable properties
L w E FA H
(m) | (Nm) | (Nwr) () (N - nd)
45.388 | 0.08985 | 1.89x10° | 3.79%10° | 77.36

Table 2. Applied tension level and non-dimensional parameters

Tension | Measured Tension ¢ r
| 300 88.6 88.3
Il 400 102.2 135.3
l 500 114.3 192.9
N 600 125.2 247.2
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Fig, 3. Relationship between cable length and non-dimensional
parameter(£ = /T / EI - L ) for the existing stay cables
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Table 3. Measured frequencies on 13 mode
Tension Level | Measured Frequencies (Hz)
| 1.95
Il 2.25
ill 2.51
v 277
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Table 4. Measured frequencies on multiple modes

Order of Meastred Frequencies (Hz)

Mode | 7L-1) T.L.-H | TL-W | TL-IV
1* 1.95 2.9 2.54 2.78
Vi 3.96 454 5.08 5.57
3 5.91 6.84 7.67 8.40
4 " 9.13 10.21 1.23
5h 9.91 1143 | 1.9 14.06
& "N 172 15.38 16.89
> 13.9 | 16.06 17.97 19.73
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Table 5. Fstimated tension foroes by Fq, 1.
Orderof Tension Forces (KN}
Mode | TiL-I { TL-H{ TL-H|TL-IV
1* 28793 | 39078 | 47708 | 5M.55
¥ 29547 | 38911 | 486.60 | 584.67
3 29274 | 391.90 | 49285 | 153
4 20517 | 39330 | 491.28 | 59497
5 29.63 | 39414 | 49411 | 74
& 0760 | 39470 | 49600 | %843
L 30040 | 39752 | 49735 | 599.41
Averaged | 295.09 | 391.64 | 4078 | .23
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Table 6. Estimated tension forces by Eqs. 2& 5.

TensionLevel | [ | © | m | IV
Estimated by Bq. 2, using multiple modes

Forces (N) 293.08 | 389.79 | 48843 | sa7.82

(EDgy (N -nf) | 2836 | 33.08 | 4096 | 58.29
E&hxmedbyEQS,\mxg%ﬁhnnde

Foroes () 324 | 16391 | 49841 | 55876

E=yfTIEL-L 8530 | 9844 | 11049 | 121.98
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