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Vibration method to estimate flexural rigidity of cable and cable tension at one time
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A new vibration method to estimate flexural rigidity of cables and cable tension is
studied. Bigenvalues of the cable, clamped at both ends with tension T, are assumed
to be periodic for actual bridge cables. Utilizing this periodicity, square of resonance
frequency can be written as a function of the fourth power of mode I plus the second
power of mode 1. Bending rigidity EI, coefficient of the fourth power of mode I, is
calculated from a series of measured resonance frequencies by means of least square
method. Then cable tension is also calculated, substituting both low resonance
frequencies and flexural rigidity above mensioned into previously presented
tension calculating equation.

Experiments were achieved to verify the present method. Flexural rigidity EI is
calculated for steel rods and compared with theoretical values. Calculated values
are within 2% error for steel rods. Flexural rigidity for spiral ropes are also calculated
at several tension T, then tension is calculated by previous method. There is a good
accuracy between measured and calculated cable tensions within 8% error. These
good agreements achieved suggest that the present method is sufficiently reliable to
estimate flexural rigidity of cable and cable tension.
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