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1
/ / / /kPa /kPa /kPa /kPa /kPa /kPa
2 4961 77 46 108.98 47.75 82.37 21.35 82470  20.893
3 17 757 19 11 58.31 11.57 56.73 9.20 58227 11159
1 5382 74 44 82.64 15.32 79.43 12.78 79.166  13.198
2-1 12 997 56 34 64.13 8.64 61.02 6.78 62.485 7.030
2-2 23 809 67 40 71.69 13.28 74.58 10.17 75.332 9.833
3 16 652 35 21 93.44 25.52 89.65 11.39 91.621 9.361
2 13 472 11 7 124.67 40.44 139.32 61.95 110.762  18.995
2 26816 43 26 144.13 30.23 148.52 31.57 148.525  36.402
1 29 441 5 3 336.87 86.35 396.97 23.69  406.752  17.880
2 25745 43 26 326.08 100.95  342.01 12035 317.999  103.238
4 16746 30 18 238.80 61.26 214.11 7218 212717 71771
2 19 501 15 9 237.40 64.35 319.30 82.50 310337  84.406
2
(B) ©) @
D /kPa /kPa /kPa /kPa /kPa /kPa
2 2,666  82.580 23.967 0.273 82.500  26.788  0.069 82.478 32.577 I
3 0289 58234 14.390 0776 58232  14.860  0.743 58.232 14.945 C. 1
1 0.105 79.224 15.171 0.905 79219 15274  0.900 79.218 15.280 B
2-1 0132 62517 8.224 0.884  62.513 8302  0.877 62.513 8.307 C. 1
22 0292 75283 11.378 0.774  75.294 11592 0.747 75.296 11.624 B
3 1570  91.632 11.397 0.389  91.625 12.632  0.208 91.623 13.840 I
2 1.925  111.187  26.064 0.342 110910 31208  0.119  110.814 39.801 I
2 0.904 148293  43.349 0.525 148400  46.110 0405  148.428 47.495 I
1 7.032 405767  28.131 0.125  406.628  47.111  0.000 - - I
2 0.660 318311  123.090 0603 318.190 129.012 0517  318.163  131.110 B
4 1.407 214565  88.077 0415 213517  97.612 0244  213.193  105.709 B
2 1352 298.632  110.185 0425 304.855 125905 0241  307.125  140.450 I
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Credibility Bayesian estimation of geotechnical parameters

based on KL divergence

HUANG Ze-hao, ZHENG Rong-yue*, LIU Gan-bin
( Institute of Geotechnical Engineering, Ningbo University, Ningbo 315211, China )

Abstract: The mismatch between prior information and sample information will lead to deviations between the
Bayesian estimation results and the actual results of geotechnical parameters. To address this problem, this paper
introduces the concept of credibility Bayesian estimation. The consistency test is then employed to improve the
classical credibility calculation equation based on KL divergence. Finally, taking the foundation bearing capacity
of the typical soil layer in Ningbo as an example, the estimation results of the improved credibility Bayesian,
classical credibility Bayesian and classical Bayesian are compared. The research result shows that the improved
credibility Bayesian method can improve the weight of the sample information in the parameter estimation with
full usage of prior information, and avoid the Bayesian calculation error caused by the mismatch problem.

Key words: consistency test; Bayesian parameter estimation; KL divergence; credibility; foundation bearing

capacity



