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Influence Factor Analysis and Application of Ultrasonic Method for
Identifying Cable Clamp Blot Axial Force in Suspension Bridge
CHEN Xin"*?, ZHU Jingsong', YE Zhongtao™>, YI Jianjun™

(1.School of Civil Eng., Tianjin Univ., Tianjin 300072, China; 2.China Railway Bridge Sci. Research Inst., Ltd., Wuhan 430034, China;
3.State Key Lab. of Bridge Structure Health and Safety, Wuhan 430034, China)

Abstract: To effectively evaluate the loss of axial force for the bolts in cable clamp of suspension bridge, the influence factors analyses and ap-
plication of ultrasonic identification method for cable clamp blot axial force in suspension bridge were carried out. Firstly, the axial force calcula-
tion formula was established based on the acoustic elastic effect, and the accuracy of this formula was verified by experiments. Then, effects of
the non-stress acoustic time difference and stress coefficient difference on the recognition accuracy was analyzed. Finally, this method was util-
ized to identify the tension efficiency and the axial force loss during the lifting process. The results show that: 1) The acoustoelastic effect of bolts
is obvious and the recognition error of screw axial force is less than 1.1%. 2) Identification errors caused by the coupling state of sensors and the
blot geometry and material parameters are 47.7 kN and 43.1 kN, respectively. 3) The stress coefficients of different bolts are different. Identifica-
tion deviation caused by the difference of stress coefficients between calibrated bolts and tested bolts is 4.75%. 4) With the increase of screw nut
tightening degree, the tension efficiency can reach more than 94%, which is 95.93% higher than that before the tightening degree of nut is not con-
trolled. The bolt axial force is seriously lost with the increase of beam weight. The measured minimum average axial force of cable clamps is

424.32 kN, which is only 56.58% of the designed axial force. In the process of beam section hoisting, the cable clamp bolts should be tensioned in
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time to ensure construction safety.

Key words: suspension bridge; cable clamp; bolt; axial force identification; acoustoelastic effect; influence factor analysis
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Fig.1 Schematic diagram of experimental device
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Tab.1 Identification results of bolt axial force
P % /s TN JI/KN SEBRAH 71/KN W 2E/%
0.4250 150.41 150 0.27
0.7125 252.50 250 1.00
0.9875 350.16 350 0.05
1.2625 44781 450 -0.49
1.5375 545.46 550 —0.83
1.8125 643.11 650 -1.06
2.1125 749.64 750 —0.05
2.4000 851.73 850 0.20
2.7000 958.26 950 0.87
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Tab.2 Acoustic time without stess under different coup-
ling states
A€ To R TR /s
1 368.7972
2 368.8122
3 368.7313
4 368.741 1
5 368.7617
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7 368.8655
8 368.8592
9 368.8161
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Tab.3 Acoustic time without stess for different bolts
W2 S = TN ST P us i Z /s
1* 368.6107 01231
2 368.6982 ~0.0356
3 368.783 1 0.0493
4 368.7920 0.0582
st 368.7850 0.0512
TIME 368.7338 —
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Tab.4 Stress coefficients of different bolts
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Fig.2 Inspection work photo
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Fig. 3 Tensioning efficiency of bolts
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