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Estimation of Tension Forces of Assembly Stay Cables Connected
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ABSTRACT

AAE A,
Vibration Method(Z%

Back Analysis(¥3]41),
), Tension

In this paper. the tension of assembly stay cable connected with massive anchorage block was
calculated through back analysis of in-situ frequencies measured from a stadium structure. Direct
approach to back analysis is adopted using the univariate method among the direct search methods
as an optimization technique. The univariate method can search the optimal tension without regard to
the initial ones and has a rapid convergence rate. To verify the reliability of back analysis, Tension
formulas proposed by Zui et al. and Shimada were used. Tensions estimated by three methods are
compared with the design tension, and are in a reasonable agreement with an error of more or less

than 15%. Therefore, it is shown that back analysis applied in this paper is appropriate for estimation

of cable tension force.
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Table 1 Design tensions and properties of back
stay cable in main stadium

Cable ID | 407 TS0 8 T | ensionti
Cl/A-112 65.901 0.96687 4481.34
Cl/A-120 65.937 4471 54
Cl/A-144 65.915 4500.95
Cl/A-152 65.917 452057
C1/B-104 65.971 4961.84
C1/B-128 65.957 5079.51
b C1/B-136 65.923 5059.90
Fig.5 Side and plan of pylon C1/B-160 65.981 4991.25
T . T [

Fig. 6 Plan of back stay cable
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Fig.8 Assembly stay cable FEM model
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Table 2 Estimated tensions and tension differences

Design tension Zui et al Shimada Back analysis
Cable ID [kN] Tension | Difference | Tension | Difference | Tension | Difference
[kN] [ %] [kN] [ %] [kN] [%]
C1/A-112 4481.34 4709.82 51 4994 20 114 5100.10 138
C1/A-120 447154 424404 -5.1 450488 0.7 4619.61 3.3
Cl/A-144 4500.95 447350 -0.6 4709.82 46 4832.40 74
C1/A-152 452057 4396.03 -2.38 4857.89 75 4930 .46 9.1
C1/B-104 4961.84 4228 .35 -14.8 4671.58 -538 4690.21 -5.5
C1/B-128 5079.51 4726.49 -6.9 5072 .64 -0.1 5207.97 2.5
C1/B-136 5059.90 4396.03 -131 494320 -2.3 4840.24 -43
C1/B-160 4991.25 4599.01 -79 4701.00 -5.8 4950.07 -0.8

Ao WA A8 ollg o) FREHY Fo

w4l AolBe) FEAo|} BF T AR} 58 &
olgth ol Fig 1134 722 Fa4 FAFAA F3q4H
FEM #149] 9§t AERERAS 323024 2 of AFNME AolBol sl  FAE zhe

st SMARZEE 1349 13~183 ATRTdN T BAUA EFR GAE Aol dstd A3
Aol B o] ek A7) g]x] BEo| 7oL u]o}oq Ao A 7IHH JFRE HEs AEe F
FHolA P Qo BUH Zuietal®) FHN) T FHREZ AALH distel o
= 1}, Shimada®] %2 2d= 13~18;‘<} Azncs  UHE E&H o A7dM HEH Q84 7)Mol

e AolEe §EA0IY weFge 2 oz Aolw FHS FEH 3101*1 Beds € 7 o

g7 B2S A8 AolE AM S zgquq o B8 T2 AL SHLARYE ohvzt 49

H ARz w2 54 *%‘1%’}4 b 34 u

43 ¥ un Bhibe el day 7PEE d g olH AF
Fig. 12, 133} Table 29 47453 AAAH - &3l

W@ Aot Ueht glok AAYH B Aol GFZE oA B4 AolRel U vy 239

B 23499 Rolk Zu et alf FHYNAE  HAL fEalT olzRY FANL AN Hg3

-148~5.1 %, Shimada®l #¥olxe -58~114 % o, Aole T A o3 AWAFEA o) A5
3

233 AN E -55~138 %2 E=&F U Ho)ch

352 /st=A2 8 sFE =S 8/A 1549 Al 335, 2005



WAA 253} AAR 29 suo] AojRe] By FA

o] ATE "HFuAol 2¥x= HE AY Y
ES0Z Ado] F3 Hlow oo ZA=HYT,

(1) Shimada, T. 1995, A Study on the
Maintenance and Management of the Tension
the Cable of Bridge. Ph.D
Dissertation, Kobe University.

(2) Zui, H., Shinke, T. and Namita, Y. 1996,
Practical Formulas for Estimation of Cable Tension

Measurement for

by Vibration Method. ASCE Journal of Structural

Engineering 122(6): pp. 651 ~656,

(3) Gioda, G. and Maier, G., 1980, Direct Search
Solution of an Inverse Problem in Elastoplasticity:
Identification of Cohesion, Friction Angle and
In-situ Stress by Pressure Tunnel Test. Int. J.
Num. Meth, Engineering. 15 pp, 1823 ~1848.

(4) Cividini, A., Jurina, L. and Gioda, G., 1981,
Some Aspects of Characterization Problems in

o

Geomechanics, Int. J. Rock Mech. Min, Sci. and
Geomech. Abstr. 18(6): pp. 487~503.

(5) Sakurai, S. and Takeuchi, K., 1983, Back
Analysis of Measured Displacements of Tunnels.
Rock Mech. and Rock Eng. 16: pp. 173~180.

(6) Rao, S. S. 1996, Engineering Optimization -
Theory and Practice : Wiley-Interscience,

(7) Jeon, Y.S. and Yang, H.S., 2004, Development
of a Back Analysis Algorithm Using FLAC, Int. J.
of Rock Mech, and Min. Sci. 41: pp. 441 ~442.

(8) Irvine, M. 1981, Cable Structures. New
York: Dover Publications Inc.
(99 Kim, M. K. and Jang, J. B, 199, A

Forward and Back Analysis of Underground
Structures by the Coupled Method of Finite
Elements and Boundary Elements. J. of Korean
Society of Civil Engineers Vol. 15, No.6, pp.
1743~1753.

(10) Kim, N. S. and Jeong, W., 2002. Evaluation
of Tension Force of Stay Cables Using Vibration
Method. Trans. of the Korean Society for Noise
and Vibration Engineering. Vol 12, No. 12, pp.
956~963.

ZoSHEIoE

/A 154 A 35, 20054/ 353



