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Test of Effective Tension of High—strength Wire in PC Bridge
Based on Transverse Tensioning Method
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Abstract To test the effective tension of high—strength steel wire of PC bridge, experiments were carried out on a WED electronic
universal testing machine using a tensioned tension tester (LCZL~-50) that is developed independently. First, the high—strength steel
wire was stretched to different tension values using a testing machine, then the effective tension of it was tested by transverse
tensioning method, and the experimental data were analyzed based on the least squares method. The above method was used in
practical bridge test and calculation. The results of comparative analysis of the theoretical value and measured value of PC bridge
show that when the ¢5Smm high—strength steel wire was under relatively small transverse tension, the variation of transverse tension
and transverse displacement had a linear relationship, and conditions of small deformation were satisfied. The error between the
measured value and theoretical value was smaller than 5%, indicating the test precision of this method meets the demands for
practical engineering, and may provide technical basis for the maintenance, strengthening or modification of PC bridges.
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Fig.1 Principle of static force balance
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Fig. 2 Two cross transverse tensioning method
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Table 1 Test Data
Tk g SKHLS) F /KN [ TISIA:
T,/kN 60.2 77.4 101.1 120.0 150.5 170.2 200.0 0,/ mm
T, 0.03 0.03 0.02 0.14 0.20 0.22 0.24 1.00
T, 0.08 0.11 0.08 0.27 0.41 0.45 0.50 3.00
T, 0.17 0.21 0.22 0.43 0.63 0.69 0.77 5.00
T, 0.25 0.33 0.36 0.59 0.87 0.95 1.03 7.00
T 0.32 0.46 0.52 0.75 1.12 1.22 1.30 9.00
Ty 0.41 0.58 0.68 0.91 1.39 1.48 1.59 11.00
T, 0.51 0.72 0.83 1.07 1.69 1.75 1.86 13.00
T, 0.62 0.85 0.99 1.23 1.97 2.00 2.16 15.00
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BRI 1A BRI A3 4 1200 0.0789
F=k%+b (8) 5 150.5 0.1326
_ _ 6 170.2 0.1342
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Table 3 Comparison of the measured value and theoretical
value of effective tension of high—strength steel wire

i ﬁu“'J S {E %i@{ﬁ B o
WEL F, kN F,/kN F,/kN
1 165.0

1 2 171.0 164.1 172.3 4.76
3 156.2
1 162.1

2 2 1721 168.7 172.3 2.09
3 172.0
1 154.3

3 2 171.4 165.3 172.3 4.06
3 170.2
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