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Abstract: Obtaining shear-wave velocity and thickness of soft interlayer with higher precision is always one of the difficulties
in inversion of Rayleigh-wave dispersion curve, and it is not obviously improved when only depending on the improved
algorithm and multimode inversion for low-sensitivity soft interlayer. The improved algorithm and combination of multimode
and nonlinear Bayes' theorem are adopted to invert low-sensitivity soft interlayer. The damping inertia weight and chaos are
added into the particle swarm optimization as improved algorithm. However, the improved algorithm does not solve the
problem with low-sensitivity soft interlayer models. To analyze and evaluate the factors affecting the accuracy of inversion
from the perspective of the inversion solution, the unbiased Metropolis-Hastings sampling (MHS) method is used for numerical
integration posterior probability, and the rotation of parameters is used to improve the efficiency of sampling. The obtained
integral 1D and mixed marginal probability distributions and correlation sufficiend matrix of parameters reflect the uncertainty
and parameter inversion solution for correlation and other information. To solve the problem of low-curacy inversion of

low-sensitivity soft interlayer, the Bayesian information
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criterion (BIC) is employed to determine the optimal

parameters of the model. The optimal model agrees with the
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theoretical one. Applying the nonlinear Bayesian inversion method and BIC to invert the measured data of seepage prevention

wall, the obtained inversion profiles are also in good agreement with the structure of the known seepage prevention wall.

Key words: Bayesian inversion; Bayesian information criterion; Metropolis-Hastings sampling; soft interlayer; Rayleigh-wave

dispersion curve; improved particle swarm optimization
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Table 1 Parameters of low-velocity-layer earth model

JZ h/m V/(ms™) Vo/(ms) p l(grem)
1 2.0 194 650 1.82
2 2.3 270 750 1.86
3 2.5 100 600 1.60
4 2.8 485 1800 1.96
5 3.2 603 2150 2.02
6 00 740 2800 2.09
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Fig. 3 Inversion results (unknown thickness and shear-wave velocity)
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Fig. 4 Inversion results (known thickness and unknown shear wave velocity)
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