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Study on mechanism of electromagnetic resonance effect and
stress detection of steel strands
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Abstract; A method for non-destructive detection of the steel strand stress based on electro-
magnetic resonance was proposed. This method only needs to connect the two unstressed
ends of the steel strands as the inductors to the oscillation circuit, and the stress of the steel
strands can be measured by collecting the oscillation frequency of the circuit through a fre-
quency meter. The mathematical model of the stress and the frequency was established,
and a 7-steel-strand test system was built to verify the mathematical model. Theoretical
analysis and experimental study all show that the oscillation frequency of the LC electro-
magnetic resonance circuit decreases as the stress of the steel strands increases. This method
can be used for the rapid detection and evaluation of the effective prestress of in-service bridges.
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Fig. 1 Schematic diagram of LC oscillation circuit
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Fig. 2 Calculation diagram of magnetic flux

outside the line segment
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Fig. 3 Experimental system
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Table 1 The test data of steel strands

Wi H PG f/kHz s &AM
o/MPa 1 4 2 3 B 4 % /kHz B/ %
14. 389 74.303 1 74.302 9 74.303 0 74.302 8 0.015 66 0.021 1
19. 784 74.301 8 74.301 7 74.301 8 74.301 5 0.016 04 0.021 6
25. 324 74.301 7 74.301 5 74.301 2 74.301 3 0.016 36 0.022 0
31.223 74.300 1 74.299 9 74.299 5 74.300 7 0.016 33 0.022 0
37. 266 74.299 5 74.299 3 74.299 2 74.299 9 0.016 10 0.0217
42.158 74.298 7 74.298 8 74.298 2 74.298 8 0.016 26 0.021 9
46. 691 74.298 4 74.298 9 74.298 4 74.298 6 0.016 21 0.021 8
50. 935 74.297 2 74.297 3 74.297 6 74.297 9 0.016 00 0.021 5
54.173 74.296 1 74.296 7 74.296 8 74.296 9 0.015 28 0.020 6
57.554 74.295 8 74.295 3 74.295 9 74.295 7 0.015 28 0.020 6
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Fig. 4 Relationship curve between stress

and frequency
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