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Probabilistic distribution of geotechnical parameters by using AHP prior
distribution fusion method

GONG Feng-giang, LI Xi-bing, DENG Jian
(School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: The AHP (Analytic hierarchy process) prior distribution fusion method was put forward to estimate the distribution
of geotechnical parameters for a small sample in the case of insufficient data by using testing data and some groups of prior
distribution data (existing in history) in the same zone. Based on the AHP method and considered by the influence factor to
each prior distribution between its prior data and testing data, a hiberarchy model about reliability was established to confirm

the weight of every prior distribution. The results show that this method can enhance the steadiness in statistical

decision-making and bring about the optimum fitting of probabilistic model of geotechnical parameters.
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Table 3 Test data of cohesion of silty clay

o K2 . MER O] L KRN

=2 =3 =3
/kPa /kPa /kPa
X, 18.6 X 40.5 Xy 51.8
X, 25.6 Xy 42.7 X 53.2
Xy 28.4 Xy 43.2 s 54.1
X, 30.6 Xy 448 X 55.2
X, 33.2 X 46.3 X 56.7
Xg 34.1 X 46.9 X g 57.6
X, 36.6 Xig 47.2 X 58.0
Xg 373 Xyg 48.2 Xy 59.8
Xy 38.2 X 48.5 R 65.8
Xy 39.8 X 48.8 X3 66.8
Xy 40.5 Xy 49.6 Xy 79.9
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Fig. 1 Hiberarchy model
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Table 4 History data of cohesion of silty clay

4R R R
h@ FisR Ty Jf Kk N Jf Kk N Fp R 2 Kk N h@ Hidk )
= /kPa k] /kPa k] /kPa /kPa /kPa =] /kPa
x| 10.8 Xl 443 x; 14.7 X3 44 .4 x; 15.3 X3 44.1
x} 17.7 Xl 44.4 X2 17.1 X 445 X3 17.2 xh 445
x} 17.8 Xl 45.1 x2 18.1 X3 44.7 x: 17.7 X 45.0
x) 18.2 Xl 453 x! 18.5 Xl 45.5 x; 19.1 X 45.1
X! 20.7 Xl 456 x; 19.3 x5 457 xl 19.7 x5 458
x, 22.0 x), 46.1 xl 23.0 X2, 45.8 x} 21.0 X3 458
X} 23.1 Xl 46.3 x; 23.3 x5 46.3 x; 23.7 x5 46.1
x4 24.9 Xl 46.4 x? 24.0 Xk 46.6 x; 24.8 X, 472
x) 25.5 xl, 47.6 xl 25.7 X 475 x: 25.2 X2 476
xh 25.8 Xl 4717 X 26.4 Xk 48.3 Xi 27.1 X 47.7
X)) 28.0 X 483 X} 27.5 X, 484 X\ 27.8 X 48.5
Xl 29.9 xl, 48.7 X 29.9 Xk 48.5 x5 28.1 Xl 48.6
Xl 29.9 Xl 49.1 x5 30.2 X 49.2 Xl 30.7 X 49.1
xl, 31.6 Xl 50.0 X2 30.8 X2 50.0 X 30.9 x5 50.3
xls 31.8 Xl 51.1 x5 32.0 x2 50.5 X 31.8 x 51.0
xl 324 X, 51.3 X% 32.5 X2 51.5 Xl 32.9 X 51.3
x}, 33.6 Xl 51.5 X2 32.9 x4 51.6 X 33.0 x5 52.4
Xl 33.9 xd 53.3 Xy 33.9 x5 53.0 Xl 33.7 x5 53.0
xl 33.9 Xl 53.5 x5 34.6 x2 54.4 Xiy 34.7 X2 53.4
Xl 354 Xl 54.5 X3 34.7 X 54.5 X3 353 X3 54.6
x}, 35.7 Xl 57.3 X3 36.0 x2 57.1 X3 35.5 X 57.3
xh, 36.4 xh 58.9 X2, 36.4 x3 59.7 X, 36.6 X3 58.2
X, 37.4 Xl 60.6 X3 37.0 x2 60.9 X3, 374 Xl 61.1
X, 37.8 xl 62.9 X, 37.8 X3 61.4 x3, 37.7 X3 62.8
xk 379 X 63.2 X3 38.0 x5 64.9 X3 38.0 X 63.2
Xl 38.5 X, 64.9 X3 38.1 Xl 65.3 X3 384 x} 66.3
X, 38.7 xb 68.2 x2, 38.9 x2 67.6 X3 38.5 xh 67.6
Xl 38.9 Xos 68.9 x4 39.5 x2 69.5 X3 39.5 X}, 68.2
xh 39.9 Xl 69.7 X 39.6 x2 71.6 X3 39.6 X 71.9
X 40.0 Xl 74.4 X3 40.0 Xos 72.6 X3 39.9 Xos 73.8
X} 40.2 Xl 79.3 x5, 40.4 Xoy 79.9 X3 40.8 Xpg 77.1
X 41.7 X 79.9 x5, 41.1 X 80.7 x5 41.3 Xy 82.0
Xl 42.0 Xig 84.7 X2 42.1 X 82.9 x3, 42.0 Xl 84.1
Xl 422 Xb 87.1 X3 42.3 x2 88.3 Xl 42.8 X 86.1
Xl 43.9 X% 43.5 xl 43.9
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Table 5 Computational results
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Table 6 Computational results
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