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Estimation of a tensile force in a cable using dynamic characteristics

333« HE S
Choi, Sanghyun Nam, Dongho

ABSTRACT
Exact application of the tensile force is critical to high-tension members in civil engineering structures, and
thus actual tensile forces have often been estimated in field. To date, a few methodologies have been
presented utilizing static and/or dynamic responses of tension members. Each of these methods has its
disadvantages as well as advantages in its procedures, accuracy, and equipment requirements. In this paper,
the feasibility of a sensitivity based methodology, based on the relationship between the natural frequencies
and the applied tensile force, developed by the authors, is verified using the measured data from a
cable-stayed bridge structure. From the results, it is shown that the proposed method can be utilized in

estimating the tensile force in tension member of a real structure.
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1 50.7 0.050 2.20 2.29 4.34 4.55 - 6.73
2 68.6 0.026 1.69 1.71 3.38 3.42 5.04 5.16
3 85.7 0.015 1.42 1.43 2.83 2.86 4.23 4.29
4 102.4 | 0.020 1.13 1.12 2.26 2.25 3.34 3.35
5 119.1 | 0.015 0.99 0.96 1.97 1.93 2.95 2.87
6 135.8 | 0.020 0.84 0.86 1.70 1.69 2.54 2.54
7 152.4 | 0.015 0.77 0.77 1.54 1.52 2.32 2.27
3 169.2 | 0.015 0.69 0.69 1.38 1.38 2.07 2.07
9 186.0 | 0.015 0.63 0.64 1.25 1.23 1.86 1.87
10 202.6 | 0.015 0.56 0.55 1.11 1.11 1.66 1.66
11 219.5 | 0.015 0.52 0.52 1.02 0.98 1.52 1.50
12 236.1 | 0.015 0.46 0.47 0.91 0.91 1.36 1.35
13 253.0 | 0.015 0.50 0.50 0.99 0.99 1.49 1.49
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K Aol E4E (kN)
Al o] & ’ N ol & N }
(Pa) A=Y (221 . (el 221 SA%k
(wire theory)
1 703 4,350 (0.25) 4,091 (0.30) 5,817
2 627 4,636 (0.22) 4,503 (0.24) 5,955
3 519 5,060 (0.17) 4,944 (0.19) 6,112
4 590 4,493 (0.13) 4,434 (0.15) 5,189
5 334 4,581 (0.14) 4,630 (0.13) 5,297
6 318 4,522 0.1 4,434 (0.13) 5,072
7 119 4,651 (0.09) 4,630 (0.09) 5,111
8 9 4,665 (0.08) 4,581 (0.10) 5,072
9 229 4,587 (0.07) 4,532 (0.09) 4,954
10 253 4,319 (0.07) 4,228 (0.09) 4,650
11 324 4,151 (0.07) 4,189 (0.06) 4,473
12 439 3,894 (0.11) 3,875 (0.1D) 4,356
13 361 4,001 (0.15) 4,061 (0.13) 4,689
iy 0.128 0.139
EFHAF 0.058 0.068
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