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A Study on Determination of Cable-Tension
Using Unstrained-Length-Modification Method
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Abstract

This study presents the ULMM(unstrained-length-modification method) to determine the
cable tension consistent with target tension after arrangement of cable-members by
controlling the unstrained length of cables. This method used to be shown to determine the
exact unstrained length for cable-supported bridge with elastic catenary cable. The some
verification examples show to determine the unstrained length that satisfies the target
tension and to obtain the satisfactory result for cable-supported bridge. Accordingly this
modification method of the unstrained length in this study is used to introduce the
satisfactory target tension.
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Update Cable length | Geometric nonlinear analysis |
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Area =4.1935 x 107 m?

Elastic Modulus = 137895157.8 kN/m®
Initial Stress = 137895.1578 kN/m?
Unstrained Length = 253.7463m
Dead Load = Wp (variable)

Table 1 &2l F=HMA [m]

2% | Knudson | Haase |Ozdemir | Jayaraman

(kN/m]) | (1971) | (1979) | (1979) (1981)
0.0035 | 3.3426 | 3.3434 | 3.3388 | 3.3386 |3.3398
0.0105 | 5.8674 | 5.9484 | 5.9489 | 5.9477 |5.9487
0.0175 | 7.3152 | 7.4369 | 7.4376 | 7.4359 |7.4369
0.0245 | 8.4074 | 8.5352 | 8.5361 | 8.5347 |8.5354
0.0315 | 9.3472 | 9.4267 | 9.4280 | 9.4262 |9.4270
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Table 2 7l0l& HHeol M Zo w2 x=7[20|
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(kN/m)| FEEE | 27120l | 5EAH | 271
(kN] (m]) (kN] (m])
0.0035 | 8.4469 | 253.7463 | 98.0296 |253.7463
0.0105 | 14.2201 | 253.7463 | 99.6260 |253.7463
0.0175| 18.9505 | 253.7463 | 101.2192 | 253.7463
0.0245 | 23.1073 | 253.7463 | 102.8097 | 253.7463
0.0315 | 26.8913 | 253.7463 | 104.3958 |253.7463
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Assume cable length Ly and
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A 4
| Geometric nonlinear analysis |
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length and loads
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End the analysis for the cable
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BRI A 5 Sk o Cable No. | Z71Ze°[(m] | Cable No. | Z71Z°](m)
(kN/m?) (m) (kN/m) 1 68.097 11 71.545
F7237k AolE | 2.1x10° 0.40 32.948 2 68.683 12 70.751
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