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Sensitivity and Reliability Analysis on Shear Behavior of a Discontinuity in
Uncertain Underground Structure Considering Multi-Random Variables

HarA, $Ad
St dEFA dAE A&
HAFGA 47 9305 P.O. Box 149

2 o
B =rdAe AZRZAMGA A o] &7tse 24F AREY BFdAALS nEste LM FETH =
dA&Ho] EAY A EASHAGA T s A=A 4F dyEd gid GNP EEA S TPt
ack FAZEEAAe AL 984 Mohr-Coulomb, Jaeger, Ladanyi & Archambault, and Barton &
Bandisg©°] AN APES HL393, AA+2AE X‘Eﬂ’\]*”‘oi Mt gERTE 5':"35—?@
ek 271889 £4 2 FEARE T, 283 iy 2AE5W BEHES LYddo, oL SET
bl A Atk -2, WEREE, Fishert & 2t Ao= 71435t *E]/“Eﬂ“ﬂ‘j“} 3 4 g}
ZIHogs Zhzh 1A AN A S (FORM) 2 4 € HL-RFEY S 7%4%3}“’10”4 Z¥zke] 9 Al E A A
O 2RE AAAN 2 digt 125 S ES 4GS A PNETHH S A&3tAt. & A4 7idd
ANFE ZHZZAEH AW ot Aot Hlwstd ERES HAE }Oio‘ﬂ 100mziole] s74%4Z
Aqke] A gste] FEA7], FEH BAEHUNY AL, FENTY FEXYY, FEUTENRY dRAFarH
s7F Ed&H AT o AL} g vAe Iy ESAWS U IR EE AESA

Abstract

In this study, a sensitivity analysis on shear failure of a discontinuity adjacent to a circular opening
has been performed based on a series system reliability analysis. To realize the failure surface of the
system, Mohr-Coulomb vyield criteria and other empirical models suggested by Jaeger, Ladanyi &
Archambault, and Barton & Bandis have been adopted. Discontinuity direction, initial stress, pore water
pressure and various physical properties obtainable from site investigation and Lab. test in discontinuous
rock mass before the design stage are selected as multi-random variables, all of which could be
simulated in terms of normal distribution, log-normal distribution, or beta distribution. In order to obtain
generalized reliability index and failure probability, FORM(First-order reliability method) and PNET
method have been adopted with modified HL-RF method as for an optimization scheme. A computer
program has been developed and verified by comparing the analysis results by Monte Carlo simulation.
The effect on probability of failure of cavern size, distance between a cavern and a discontinuity, and
correlation coefficients have been reviewed through reliability analysis. The most sensitive parameter on
system failure has been obtained through sensitivity study.
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