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Experimental study on internal monitoring structure of a new prestressed
anchor cable
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Abstract: On account of their difficult internal stress monitoring, a new type of internal stress monitoring structure for
pre-stressed anchor cables is developed and then tested by the destructive tension tests and the repeated tension tests under
multi-levelload. The test results show that before reaching the yield load, the new monitoring structure deforms synchronously
with the anchor cable, representing a relatively high consistency. The residual strain caused by processing of monitoring
structure is eliminated by 13 times of repeated tensioning under high loads, thus improving the accuracy. After elimination of
the residual strain, a conversion formula is established between strain of monitoring structure and stress of anchor cables. The

error of stress of anchor cables measured by this conversion formula is smaller than 2%. This study may provide a new effective

and feasible monitoring technology for the internal stress monitoring of pre-stressed anchor cables.
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Fig. 1 Numerical results
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Fig. 2 Design of monitoring structure
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Table 1 Basic parameters of materials
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/MPa /KN /KN 1%
R 1860 234.6 260.7 3.5
a3 2544 1080 234.6 207.0 10.0
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Fig. 3 Diagram of experimental equipment
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Table 2 Loading and unloading tests under multi-level loading

cycles
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1 120 20 6 150 10
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4 220 10 9 180 10
5 180 10 10 220 10
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Fig. 4 Results of destructive tensile test
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Fig. 5 Axial forces of loading and unloading of multi-level loading cycle of anchor cables and response curves of monitoring structure
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Table 3 Verification of maximum load errors in loading and unloading tests

T, 180 kN (51~60) 150 kN (61~70) 120 kN (71~80)
W T/kN T'/kN RZE% T /kN T"/kN R ZE% T /kN T'/kN 1R /%
1 180.3 179.8 -0.29 149.9 149.1 -0.52 120.4 118.6 -1.53
2 181.5 182.3 0.46 150.6 149.5 -0.72 119.9 118.7 -1.01
3 181.2 182.5 0.70 149.8 150.0 0.15 120.3 119.3 -0.85
4 180.5 181.6 0.61 151.1 150.9 -0.11 120.3 119.6 -0.54
5 1783 179.0 0.39 151.1 151.3 0.14 120.5 120.1 -0.32
6 180.5 182.6 1.17 150.4 153.2 1.85 120.6 120.4 -0.18
7 180.3 181.2 0.53 150.5 152.1 1.04 120.6 120.1 -0.42
8 180.8 183.0 1.21 150.6 151.9 0.88 121.1 121.1 0.01
9 180.1 182.0 1.04 150.1 151.1 0.68 120.5 120.6 0.08
10 180.1 181.9 1.02 151.0 153.0 1.33 120.5 120.3 -0.17
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