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Bayesian statistics conduct on modified coefficients for
foundation settlement calculation

WANG Yong-he, LI Zhen-yu, HU Ping, YANG Guo-lin

(School of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: Through the analysis of the definite and randomness in choosing the settlement modified coefficients by the traditional
calculation methods for foundation deformation, the Bayesian statistics was brought forward which was built on the old information
and the sample information. The posterior distribution of settlement modified coefficients had been obtained. Conjoining the road bed
engineering structure of one passenger dedicated railway, the value range of settlement modified coefficients had been obtained
through its posterior distribution. The case study shows the priori probabilities of modified coefficients were estimated to obey
uniform distribution in the certain range based on the old information. The settlement modified coefficients had been obtained
through analyzing the observed deformation and calculation deformation. Combining the deformation information from the field tests
with the prior information, the posterior probabilities of modified coefficients were calculated to obey normal distribution by
Bayesian statistics. In addition, the parameters were investigated by estimation of Bayesian confidence interval. According to this red
clay, interval estimation of modified coefficients was optimized at [1.0, 1.7]. And probability distribution models of modified
coefficients had been obtained under different load conditions.
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Table 1 Physico-mechanical indexes of red clay

T RAIREIKE Ttiﬁﬁﬁiﬁ L PR Ji%“é%ﬁ%ﬁi FEGifs i
1% Ag/em®) %  /MPa /MPa
1* 28.0 183 0947 504  0.12 14.45
2! 362 180 1075 470  0.17 11.82
3t 249 195 0751 488 021 8.18
4 25.5 193 0761 435 0.9 19.40

x2 WGHENSERVTBEVER BA7L: mm)
Table 2 The settlements of field observation and
theoretical calculation (unit: mm)
LTI 408 ) /kPa
40 80 120 160 200 240

* A 403 466 734 1003 1271 14.40
SE 469 514 558 6.03 648 743

5 WM 155 353 556 759 9.63  11.57
S 178 256 334 413 491 670
3 WM 284 314 51 697  8.84 10.67
ST 3.02 344 386 429 471 534
r P 1.05 0 3.01 587 801  10.16  12.50
SN 148 2.68 460  7.59  7.59  10.54
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Fig.1 The histograms of modified coefficients
for settlement

i (9. (14). (15) "4, PYIFEAE IE 556 Mt
&S]

(x-p, )

I
2o, .
. o .
f£O]x,.x,,.00x,) = — (16)
X—H;
11
[— e 7 do
1.2+/210,

Il (16) ATENE, et B 555
ity FEAMER N IESATI, H Bayes 4t #1815
HIFE MR WM IES A . RYE 4 4 TR
SR EIRAN 0 L I S D70 R o/ 1Y & ¥ N A R |
AN I 6 REATHE TS UTRR S I R £ LA
F % Bayes Ziit A B x,,x,,..0x, » WK 3 T
7No

K3 AABHEFIEEEREK
Table 3 Modified coefficients for settlement

with different loads
LGN F) /kPa
T
40 80 120 160 200 240
1* 0.86 0.91 132 1.66 1.96 1.94
2" 0.87 1.38 1.66 1.84 1.96 1.73
3* 0.94 0.91 132 1.62 1.88 2.00
4* 0.71 1.12 1.28 1.33 1.34 1.19
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Fig.2 Posterior distributions of modified coefficients
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