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Evaluation of Tension of Stay Cable using MBM (Measurement—based Model)
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Abstract

This study presents the recomposition of MBM (measurement-based model) using natural frequencies and modes from the
usually measured data, and the evaluation of cable tension in service from the analysis results upon MBM of existing CSB (cable
stayed bridge). The cable tension is shown to be different according to the position attached to cable and loading type. The
measured cable tensions are not different distinctly according to position attached cable under dead and live loads, but larger than
those under design loads. The distribution of cable tension calculated upon the MBM is similar to those of measured tension
although the former is more than those of cable tension upon the design model. Considering to long-term behaviors of cable,
therefore, the design of cable in CSB needs to apply the analysis results on MBM. For this purpose, future study needs lots of
measured data and MBM is used to analyze the long-term behavior of cable in CSB.
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Fig. 1 General Drawings of Cable Stayed bridge
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Table 1 Management Criteria (2012 year) (Unit = kN)
Cable |Allowable| Average | Standard Management Criteria
Number | Tension | Tension | Deviation | Watching Warning
CLs12 7297.4 6237.3 200.1 6639.3 7297.4
CLs05 5743.0 5099.6 203.0 5511.5 5743.0
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Fig. 4 Usually measured Cable tension
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Fig. 6 Measured Cable tension due to Live Load
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Fig. 7 Measured Cable Tension due to Temperature and Wind
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Table 2 Natural Frequency (Hz) of Design Model and Measuring

Usual Measurement Design
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No Remark
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3% mode - - - 0.999 Vertical
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Fig. 10 Normal Distribution of Natural Frequency
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Table 3 Parametric Combination according to MBM

Stiffening
Girder

Pylon

Stay Cable | Cross Beam

Boundary
Condition

5% Decrease | 5% Decrease

20%
Increase

5% Decrease | Point Spring

Table 4 Natural Frequency (Hz) according to MBM

Mode shape Megsaiing Ii/[eosciirll MBM Measuring — MBM
Vertical 0.650 0.663 0.641 0.009
Longitudinal 0.698 0.803 0.783 - 0.085
Vertical - 1.000 0.983 -
Lateral 1.076 1.345 1.084 - 0.008
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Fig. 16 Distribution of Tension in MBM and Measuring tension
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Fig. 17 Cable Tension in Design Model, Measuring and MBM
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