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Estimation of Stay Cable Tension Using String Vibration Theory
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Park, Yeon-Soo - Choi, Sun-Min - Lee, Byung-Geun - Kim, Nin Jung

Abstract

Estimate method of cable tension forces can be classified into direct method and indirect method. Direct method is not accuracy
and it has many restrictions. Therefore, in generally Indirect method, vibration method using natural frequency, has been applied
to estimate the tension forces. In this study, cable tensions of recently constructed cable-stayed bridge are measured using string
vibration method and this result comparing with result of multiple mode method. To put it brief, the error of string vibration
method is not exceeding 2% under 7th mode. Specially third and 4th mode error is not exceeding 1%. safety.
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Fig 1. Vibration theory of model
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Fig 2. cable of effective length
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Fig 3. Cable form and section

Table 1. cable resources
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Fig 4. A plot plan of clble

Table 2. sfring vibration theory estimation of Tension for example

Cable Type Prefabricated Wire Cable

AXAA 7 mm
2T twist 2% : 3~4°
Al - @7 x 73, 109, 139, 155

Cable composition

1st : HDPE Tube
Corrosion-resistant system | 2nd: Filament Tape
3rd : PE TubeZ ©]5I&

The modulus of elasticity | 2.0 x 105 N/mm?

w(t/m) 0.0476
Effective length(m) 98.75
Mode number (n) Frequency(f) Tension(T)
2 2.002 189.64
3 3.027 192.69
4 4.053 194.31
5 5.078 195.22
6 6.055 192.75
7 7.080 193.62
8 8.154 196.62
9 9.180 196.91
10 10.254 199.00
11 11.279 198.99
12 12.354 200.60
13 13.428 201.93
14 14.551 204.46

Tensile strength 1,800 N/mm?

Si0|ES 0|88 AL 70|12 FHLUE

19



Table 3. multi-Vibration mode theory estimation of Tension

for example
w(t/m) 0.0476 lgfgetfaf) 98.75
Mode number (n) Frequency(f) n? (f/n)?
2 2.002 1.002001
3 3.027 9 1.018081
4 4.053 16 1.026676
5 5.078 25 1.031443
6 6.055 36 1.018417
7 7.080 49 1.022988
8 8.154 64 1.038871
9 9.180 81 1.040400
10 10.254 100 1.051445
11 11.279 121 1.051371
12 12354 144 1.059870
13 13.428 169 1.066930
14 14.551 196 1.080263
[OUTPUT]
| Stope@) | 00003349 | Intercept) | 1.0130120 |
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Fig 5. JC_Right cable of tension error
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Fig 6. JC_Left cable of tension error
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Fig 7. HC_Right cable of tension error
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Fig 8. JC_Left cable of tension error
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Fig 12. HC_Left cable of mode number error
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Fig 13. JC6R cable of tension change error
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Fig 15. HC6R cable of tension change error
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Fig 14. JC7R cable of tension change error
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