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Reliability-Based Managing Criteria for Cable Tension
Force in Cable-stayed Bridges
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Abstract

This paper presents a methodology for the determination of optimal managing criteria for
cable tension force in cable-stayed bridges using acceleration data acquired by monitoring
system. There are many long span bridges installed with monitoring system in Korea. The
monitoring systems are installed to diagnose abnormal behavior or damages in bridges and to
warn these to bridge management agency. In cable-stayed bridges, the cable tension force
could be an important indicator of abnormal behavior because of the geometric configuration
of the cable-stayed bridge. If the management value of cable tension force is set too high or
too low, then the monitoring system could not warn properly for the abnormal behavior of a
bridge. Generally, the management value is set by empirical or engineering judgment, but in
this paper, a new methodology for the determination of managing criteria for cable tension
force is proposed based on the probability distribution model for tension force and reliability
analysis. The proposed methodology is applied to a real concrete cable-stayed bridge in order
to investigate its applicability.
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Table 1 HHFHS 2/t #Hol2 M
Coble Mo | ERER Aclgdel | waAel | Aolze A4 B B (FEAHA)

wikg/m) J(m) L (m) § (m) o(°) E (t/m? I (m"
c-1 98.90 78.089 64.88 0.097 42.795 1.99x107 1.0x107
c-2 104.80 92.805 79.66 0.149 51.009 1.99x107 1.0x107
C-3 111.80 109.182 99.64 0.202 56.849 1.99x10" 1.0x107
C-4 111.80 126.550 121.58 0.288 61.167 1.99x107 1.0x107
C-5 111.80 144.550 140.52 0.382 64.243 1.99x10" 1.0x107
Cc-6 111.80 144.550 140.99 0.381 64.243 1.99x107 1.0x107

Table 2 70l &2 H|W

He  |HE=xn 3 A=
g | 9 [FEEE] @ [ ] s
38 | 39 | oew Rk

C-1 548.9 | 373.3 | 414.4 | 357.6 | 371.2

C-2 646.5 | 473.0 | 517.5 | 440.1 | 461.5

C-3 744.1 | 568.2 | 556.3 | 474.8 | 559.9

Cc-4 744.1 | 661.4 | 689.2 | 588.2 | 664.3

C-5 744.1 | 682.4 | 711.8 | 608.1 | 641.4

C-6 744.1 | 663.0 | 691.1 590.8 | 639.9
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MSE 32 #AAA @4}, Fig. 1904 EE vfe} 2ol A Ao Aols AEdels dutdor Fo
Aoz 3k AolE gkl MSE kol # Aaugtez FEste] #Esta 9oy, B =i
7 Fonz B =g sl agd o) % oA ALstuzl sk FAYE APguol g 7]E
g e ke ol g3ttt 23 #A2]x]&= Table 3% 2t}
Table 3 #Hol& &3 22|x|
T & Cc-1 C-2 C-3 Cc-4 Cc-5 C-6 " 3 #7}
7153 377.2 476.9 577.7 666.8 688.7 657.6 A+6% okd
Fo]x] 399.8 505.5 612.4 706.8 730.0 697.1 +6%<A(+12% F9]
7314 4225 534.1 647.0 746.8 771.3 736.5 +12%(A il
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