F37HFE 3 M R | 2 Vol.37 No.3
2016 43 H Rock and Soil Mechanics Mar. 2016

DOI: 10. 16285/j.rsm.2016.03.035

BIREUREFZ G T A T EE 5478 Bootstrap 53X

}%;]x;{v}l:z’ ?;ﬂ}[}:\hz’ %’7%%— 1,2’ E]”@J;E:‘l’z, 7}.‘) 1,2

1. BPORE KK S AR TRREE K E L9863, Wit B 430072; 2. RIKS K TAEA A 8E WE s, widt ® 430072)

# E: ST Bootstrap SRR T A BREE A T IUY AT SEEE AN e TN T ARG A R SEE AT e R
JH Bootstrap 754N T HUBY 5 % S HOBE A 0 A R AU G v AN T . AJG ML BIRIE ST T B BY 5 o Al SHCR oy A S Y
ANH E T I AT SESE R A . S5 BT SRS T IIREA I . FEARRUEZE R AIC (H AT BER AR 0, 1%
Fp AR St 1 — 20 3 80T BT 9 S B 0 A R BT A I B I BE AN 8 1 7625 e P8 i 5 2 BN o0 A bR B e T AN
PRI, T SRR R AR A B BAR EEACT B XA, AR ARG nl SERE A AT R I e (. 33 nT S REFR bR I B
X ) AR PRl 2 4 R BRI N T 34K, (RN R A3 A S BRI 20 AT BN s Pk T 310 ) S FE e b LA S K 078 SR R o 58
(1 5 DX A AR A6 B - Bootstrap 777234 BRAUIE 45 AF T B0 BY 5 SR 43 A1 R B8 VE AN 1 (R SERL DL R 3 39 T 5 JEE (¥ P
AR T — A INE .

X OB LG PERRE: PUTRESEG MRS AREG G AIE N Bootstrap 771k

h K5 TU 457 SCERIHGIEG: A XEHRS: 1000—7598 (2016) 03—0893—10

A Bootstrap method for analyzing slope reliability based on limited
shear-strength parameter data
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Abstract: A slope reliability analysis method based on limited shear-strength parameter data is proposed by adopting the Bootstrap
sampling method. The traditional method of slope reliability analysis is first introduced briefly, and then the Bootstrap method is
adopted to model the statistical uncertainty in probability distributions of shear strength parameters. An example of the infinite slope
is given, the influence of the distribution parameters of shear strength and the uncertainty of distribution type on the reliability of the
slope is studied. The results indicate that the sample mean, sample standard deviation and A/C values derived from the limited data of
shear strength parameters show a large variability. This variability further aggravates the statistical uncertainty in the probability
distributions of shear strength parameters. By considering the statistical uncertainty in the probability distributions of shear strength
parameters, the reliability index of a slope is presented as a confidence interval instead of a single, fixed index derived from a
classical reliability analysis. The range of this confidence interval increases with increasing slope safety factor. Meanwhile, when both
the uncertainties in distribution parameters and distribution types of shear strength parameters are taken into account, the reliability
index has a higher variability and thus a wider range of confidence interval. The Bootstrap method provides a practical access to
modeling the uncertain probability distributions of shear strength parameters and to determining the associated slope reliability with
limited data of shear strength parameters.
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Table 3 Results of slope reliability calculated by
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