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Tension Identification of Suspender with Damper Under Construction
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Abstract: To improve the accuracy of tension identification for suspender with damper, a novel
method was proposed to identify the tension of suspender with damper. The motion differential
equation of suspender with damper was established in light of the mechanical behavior of
suspender, and the complex relations among the damper stiffness, suspender tension and its
vibration frequency were determined. Tension finite element model of suspender with damper was
established and calculated to obtain the corresponding analytical results of natural frequency and
tension for the suspender with damper under different damper parameters. 3D relation surface of
tension-frequency-stiffness for suspender was plotted out to measure tension and frequency of
suspender to identify the damper stiffness. The calculated formula of suspender tension was
achieved with the aid of Newton interpolation method, based on which practical tension
identification method of suspender with damper was achieved. The suspender tension
identification of a certain 180 m basket bowstring arch bridge was considered as a case study to
verify the proposed method. The results show that the suspender tensions during each period of
construction are identified effectively by the proposed method with good accuracy, and the

relative error is less than 10% , which satisfies the need of actual project. The proposed method
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can be adopted in real construction.

Key words: bridge engineering; basket bowstring arch bridge; tension identification; practical

identification method; damper
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Configuration of Suspender
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Fig.3 Analytical Model Schematic of Detached Suspender
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Fig.4 Flowchart of Algorithm for Suspender Tension
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Tab.1 Measured Tension Forces and Frequencies in Two Times Tensioning Process
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Tab.2 Identification Result of Suspender Damper Stiffness
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Tab.3 Identification Results of Cable Tension in Two Times Tensioning Process
51 WKL R T 55 2 WKL K T
R 51 4 W2y )
5% il 52 i T 5218 Xt i o< i
457 /kN GER/RN | R%E/% | GHR/KN GR/RN | R%E/Y% AN RN A

2% 1022.8 1025.2 0.53 1823.0 1708.0 6.73 2 394.8 2 231.4 7.32
37 1054.7 1017.4 3.66 1639.9 1730.6 —5.24 2 334.8 2 208.8 5.71
4% 978.9 979.9 —0.10 1664.9 1 700. 4 —2.09 2132.3 2 233.3 —4.52
5% 1.009.5 1009.9 —0.04 1676.0 1730.5 —3.15 2 310.0 2 330.9 —0.90
67 1 020.6 986. 3 3.48 1 818.9 1775.5 2.44 2 413.5 2 376.0 1.58
7= 994. 6 994. 9 —0.03 1 809.1 1 760.5 2.76 2 469.8 2 541.1 —2.81
87 998. 4 986. 7 1.19 1792.4 1745.5 2.69 2 481.1 2 518.6 —1.49
97 998. 2 989. 3 1. 87 1746.4 1738.0 0.48 2529.6 2 616.1 —3.31
107 978.8 979.9 —0.11 1696.7 1730.4 —1.95 2 663.0 2 751.2 —3.21
117 1014.9 1015.5 —0.07 1718.6 1728.5 —0.58 3 243.1 3299.2 —1.70
12% 986. 8 987. 4 —0.07 1685.5 1731.5 —2.66 2702.0 2733.0 —1.14
137 1036.9 1001.7 3.51 1683.6 1696.6 —0.77 2 555.9 2 616.0 —2.30
147 1088.8 1044.6 4.23 1710.4 1721.5 —0. 64 2 554.3 2518.6 1.42
157 1036.3 1037.5 —0.12 1711.9 1746.5 —1.98 2407.2 2526.1 —4.71
167 1 046.6 1014.0 3.22 1 836.2 1732.4 5.99 2 322.5 2 376.0 —2.25
17# 1027.8 1029.0 —0.12 1709.9 1681.5 1. 69 2379.9 2 368.5 0.48
18% 1018.0 1024.8 —0. 66 1593.6 1689.2 —5.66 2278.4 2 248.4 1. 34
197 1100.5 1026.8 7.18 1702.8 1726.2 —1.35 2 258.0 2 267.2 —0.40
207 1051.5 1001.7 4. 97 1728.4 1676.6 3.09 2329.4 2190.9 6.32
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