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Abstract; Scientific and rational determination of the representative values of geotechnical param-
eters constitutes a premise for the design of a safe and economic project. In this paper, an ap-
proach based on a Bootstrap resampling technique is proposed to determine the standard values of
geotechnical parameters that have a confidence probability of 95% over the Bootstrap sample
mean. First, the Bootstrap method is briefly introduced and a set of shear strength parameters is
utilized to elaborate the procedures. Two examples were analyzed to assess the influence of the
number of Bootstrap simulations (i. e. , the size of bootstrap samples) and the variability of origi-
nal data on the convergence and accuracy of standard values. It was shown that the standard values de-
termined using the proposed Bootstrap method have good convergence and accuracy. When the number of
Bootstrap simulations was at least 100, the number of bootstrap simulations and the variability of original
data had a negligible impact on the convergence and accuracy of standard values. Therefore, this
method is capable of assessing the uncertainty in geotechnical parameters.

Key words; geotechnical parameter; Bootstrap method; the standard value; Bootstrap sample;

confidence probability

@ :2015-04-01
(1984—) s s . E-mail: wangxiaoming1984(@126. com



8 2015
s “ ? R m R m
Bootstrap B={Y,,Y,,--,Y,},
, m Bootstrap o
o , m , Bootstrap
1) L6 o ’
, { » (GB . Bootstrap
50021-2011) (2009 )« » (n<<30) ,
(GB 50007-2011) el e
. Bootstrap ,
Lisp ,
7] 1 . , Bootstrap
) , 20 o
-
[6] l
’ 7 (008 800 1 2 o, 3400 B 1755
, |
[@ “rBootstraptf A%, ATl BEHLIFE mﬁJ
AN BE A2 Vs 0 #UBootstrapFf A &2, HE B
Bootstrap Bootstrapff: A< 6 {1 2 1 Jy #2
| u
Bootstrap [#% F N E S mik, ﬁiﬂm/l\Bootstrap}#?kTi’/ﬂfﬂ/ﬂlﬁﬁé]
; a  95% u
( Bootstrap < A >
) . 1 Bootstrap

1 Bootstrap

1.1 Bootstrap
Bootstrap Efron 1979
[9]
. Bootstrap
. Bootstrap ,
Bootstrap N
X:{l‘l s L2 94 91‘,,}’ ’
X ’
n ) Bootstrap Y, ={ v
Vojsens s Vaito Bootstrap Y.
(D) (2) n(Y)
SP(Y )
1
2(Y) =;Zy,,, (D

i=1

SV = A Dy, — (V)T
i—1

(2)

Fig. 1 Basic procedure of Bootstrap code
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Table 1 Shear strength parameters of soil samples

¢/kPa go/(O) ¢/kPa <p/(°)
1 14.8 21.7 9 14.0 24. 1
2 12.4 23.0 10 13.5 24,4
3 14.0 22.0 11 10.5 22.5
4 1.7 24. 1 12 12.1 21.5
5 13.6 23.3 13 12.6 24,2
6 12.1 24,2 14 15.4 24,1
7 12.3 22.2 15 12.6 23.1
8 12.6 23.7 16 14.7 21.5
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Fig. 2 Probability distribution of the mean values of Boot-
strap sample parameters
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Table 2  Statistical results of R. for rock samples in three
groups
2 3
/MPa 73.37 71.09 40,72
/MPa 18.74 26. 62 20.12
0. 26 0. 37 0.49
/MPa 44, 44 26.75 17.00
/MPa 99.76 111. 74 89. 28
Bootstrap /MPa 65.70 60. 14 32.94
/MPa 64. 74 58. 83 31.45
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