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Abstract: For the problem of reliability analysis of stability of composite soil-nailing supporting structures with prestressed
anchors, based on the limit equilibrium theory, the safety coefficient formulas and reliability analysis functions for foundation
pits are established. Then taking the mechanical parameters of soils as random variables, the stability reliability index and
failure probability of foundation pits are calculated using the Monte Carlo importance sampling method. A project example is
used for analysis. The results show that the formula for the stability calculation accords with the demands of engineering and
the reliability analysis, so its use for calculating the stability of composite soil-nailing structures is effective. In the reliability
analysis of the foundation pit, the reliability index and the failure probability are greatly influenced by the cohesive force,
internal friction angle of soils and friction resistance of coefficient of variation. The former decreases with the increasing
coefficient of variation, while the latter increases with the increasing coefficient of variation. For the selection of distribution of
mechanical parameters of soils, the cohesive force of parameters takes logarithmic distribution, and the angle of internal friction
and the friction resistance adopt normal distribution. The reliability of the calculation and analysis is quite reasonable.

Key words: prestressed anchor; composite soil-nailing; foundation pit; stability

I S SHUOBHLEE, W ILE AT AT SERE S TR 22
58 AT SR h — Mg S, % IR, VP2 SR S 5 N BIEUR

EW T hER T 0, Baig et WS, dHT TR ISRE KT FENEREST, L
ST G R VTR 2 RO (i 5 W0 30T AT T SR R XSRS S S K R
JPEEH AR AR 1 2 2 U B AS A AT 7 v
Mg A —@MAErE. A T ORI SE R LR % ESWE: [W5FHLHIITH (2011BAKI2BOT); M Tk

AT HERETH (TM-QK-1304); 2 M H T2 34w H

SebE, %A FHORE RN T, NEEE L W . a01d - 073



W 2

HR, S5 PN RS & AT SO RE rT SR RE BT 187

SENE M, 25 18 LS E AN s MR A R A ek
L S A T AT AT SR A R e
PR TR RS B8 S B R I, FE AT TR
WEFT,  XTREAF PSS R FR AR AT LR AL AR e S
Z AT I RGAR RN SESEEAT T 0 hrs Dhers
STV T AR L2 1 S50 728 Sk 4T Sci g
SE R EEVE SO . B AT BT b M X BRI N, 1A AT
B LA it v S T AR . M E

AR B AT B P RS Tk 24 RBURHE B E
NER ATk i R = P o G B i Y i M Ty VA |
VLI TR R A B . DRI, AR SO s AR B~y 2
W, o s ERL, @I RS L
EI S et Rse P A i A sURH R, SR S ARt
e Mo B 28 SR ] SRR BT R SRRSO A%, i i
Monte Carlo H ZEHFEIENT AR IR D B8 o £ AT 0]
SEPESr .

1 EGiia E S
1.1 BRERE
X PR ) BEAF S AT SO S R AT R e M b

I OO T THECRTIED, AR T EEARGE :

(1) BH R I A IR

(2) C mAbiE R 1 V)2 Ty 0] 55 7K P 26 1 Ay
0,.<90° , H KT arctan(H/Xc);

(3) AT A BT A8 A% AR N 3k 20 PR 4z

Wk
(4) gz 4k I EAER PG T h % .
biy 4y
v T a
CXer 1)
T [y
o,
hj
7’%\

9] X
B1 E515TRESES T HEEE
Fig. 1 Simplified diagram for stability of composite soil-nailing
structure
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Tablel Statistical characteristics of mechanical parameters of soil
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Fig. 2 Section of south side of foundation pit

FEGURTFENE AT AR A S EAE RN RS A
PR 107 (15 Bl B AT S5 R 2 5 SR i vl
SEVEUVEE, WREFETRAR B A 2.9376, AU SCHR[11]H)
TR TR A SRR S BIBEAT P SE S0, T AT
SEERES B N 3.0634, WA ML AE B LA B .
AIEEFETHE A R WA SRS e Mk S VAT 5E . A
B AN EEGTBRO RS

o Best: 13376 Mean: 1.3397

L L L I
0 10 20 30 40 50 60 70 80 90 100

3 REFRUHERIRE
Fig. 3 Searching process for safety factor
N HETTHEZ R A R R A 5w, R
i LRSI, R SR D EhRNE
Gyt RO AZ RS 2 ), AR R 3
B, Bles o, gadf 3 T AR 6 MR
NG, — RS HURMNT R AT, 3 S PTR
SRR LD AR I R B, TH5E4E R
WA 2.
R2 WESESHLBETRMITESE
Table 2 Calculated results of different types of parameter

distribution

B A WEOH KHERR
(e 91 Gsix c 25%10°
B2 ¢ Guk 0 2.9%10°
B3 g ¢ Gsik 3.1X10°

R 2 P, B TSR R LA 2 TR 52k
R EEPERI SRV, RSP A
T 2B H ¢ R B AT A B B 2 A 3

AR BN S o 5 g R RIS R 19 7]
FEEGIRATH

B4 WIE LN SH e @) qu A REL
KRR PeEEm o M. I 4 AT, RO Bt
1R EMEERN ¢ AR R B R, hH24
FERBONT 0.3 I, KM IAACAR R LLEOK .
Bl 4 Bon% 2 R LA R REZRIRT) ¢ AR R
FARBAEM, XTREM T4 2 J2 LR I A %iE
IS BT LN R @ MER A SRIE g A5 3R
O R AR R AR TR T ¢ Bubh: 1R
(KRB o (A RBUEKIMAEK .

1R 0 qa RS 2 J2 21 o T g REHR BB
MsEm, ERRRBUNT 03 I, BEA R REUNH
KA, AERFRFBKNT 03I, APHK. Bk,
gox MRFRBAAY ¢ KA BB KB A
(RISEMAAT PT AN, R TSR BEAR bR IO AR AL I 2 B 3K
SES RN AL RN ASKIAZ /N, SR, A2
Wl L2, MWK s ERTLUE 2,

1.20x 107 ——BIR RS

—o— 12 RS
1.00x 102 —— B2 LG
—x— %ﬁ-‘:ﬂ:?ﬁ%ﬂ
goox 10y s Ll
?ér 00 x —— 2R R
§ 6.00x 103
400x 103
200 103+
0 01 02 03 04 0.5 0.6

AHRM
B4 P 5TFRAHHKRR

Fig. 4 Relationship between Py and coefficient of variability
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Fig. 5 Relationship between f and coefficient of variability
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