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Inversion of Effective Source Time Function
of the High-Speed-Rail Wavefield
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Abstract Based on the assumption that there is only time delay difference in the source time function of each pier
when the piers are uniformly distributed and the high-speed train moves at a uniform speed, we calculate Green’s
function by constructing uniform spatial acoustic wave model and semi-infinite spatial elastic wave model,
respectively, and give the linear equations used for inversion. Then the least square method is used to invert the
effective source time function of the high-speed rail. For checking availability of the inversion method, the effect

of inversion at a certain noise level is tested, and the influence of various factors on the inversion results is

discussed.
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Fig. 1

Waveform calculated from simple harmonic source time function and the inversion result obtained from data with noise
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Fig. 2 Influence of train speed error on the inversion results of source time function
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Fig. 3 Effect of wave velocity error on the inversion result of source time function
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Fig. 4 Inversion of three-component source time function by using single component or three-component records
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Fig. 5 Single inversion and multi-joint inversion results
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