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Abstract: The parameter identification using Bayesian approach with Markov chain Monte Carlo (MCMC) has been verified
only for certain conventional simple constitutive models up to now. An enhanced version of the differential evolution
transitional Markov chain Monte Carlo (DE-TMCMC) method and a competitive Bayesian parameter identification approach
for use in advanced soil models are presented. The DE-TMCMC, enhanced through implementing a differential evolution into
TMCMC to replace the process of proposing a new sample, is proposed. To verify its robustness and effectiveness, the triaxial
tests on Toyoura sand are selected as objectives to identify the parameters of the critical state-based sand model SIMSAND.
The original TMCMC is also used as a reference to compare the results of DE-TMCMC, which indicates that the DE-TMCMC
is highly robust and efficient in identifying the parameters of advanced soil models. All the results demonstrate the excellent
ability of the enhanced Bayesian parameter identification approach in identifying the parameters of advanced soil models from
both laboratory and in situ tests.
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Table 1 Summary of triaxial tests on Toyoura sand
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Fig. 1 Results of triaxial tests on Toyoura sand
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Table 2 Bounds in prior PDF, true values, mean MAP values and standard deviations in posterior PDF for all parameters

SHR R Cref _3& . & (1) _3kp . Ag np ng o,
[0.5, 1.5] [10°, 10" [0.1,1.0]  [20,50] [10°,10"] [0.1,2] [0,10] [0, 10] [0, 1]
Briap 0.909 0.015 0.83 30.7 0.0027 0.67 3.92 4.83 0.21
O-TMCMC (0.0038) (0.0052) (0.0406) (0.42)  (3.18X10% (0.103)  (0.738)  (0.387) (0.01)
Briap 0.900 0.008 0.97 32.01 0.0036 0.50 1.80 4.04 0.051
DE-TMCMC  (0.0012)  (6.63X10% (0.02) (0.16)  (1.77X10% (0.0406) (0.194)  (0.276)  (0.0038)
HAHA) 0.920 0.0131 0.78 32.40 0.0030 0.50 1.60 4.10
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