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Abstract ; The purpose of this paper is to study the nondestructive testing method of estimating the
remained stress in steel strands in the long term lifecycle. The steel strand that commonly used in
engineering was taken as the research object,and the stepwise loading experiments and ultrasonic
guided wave experiments were carried out conjointly. Through adopting the multi-dimensioned
wavelet analysis to processing the waveguide signals collected at the end and side sensors. The
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difference between the energy eigenvectors E; and energy Shannon entropy eigenvectors S; under
different tension conditions is defined as L, and Ly ,and the value is taken as the tension identi-
fication index of steel strand. The results illustrate that the amplitudes in time domain and frequen-
cy domain decline with the increase of tensile force,and the energy distribution changes as well;
the energy distribution has similar law on scale in different tensile forces,and its peak value de-
creases with the increasing of tensile force ;the identification indexes Ly, and L4 change signifi-
cantly in the variation of tensile force,,which have a linear regularity and the reliability coefficient
R’ are all above 0. 94. The diverse sensors arrangement have a little influence on the results. In
conclusion, the constructed identification indexes can well identify the variation of tensions in steel
strands , and the scale-wavelet energy graph can more clearly observe the change trend of energy, of
which the recognition index L, has a higher sensitivity coefficient and better recognition effects.
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