#2245 #o6MH + N F IR Vol. 22 No.6
2009 11 A China Journal of Highway and T ransport Nov. 2009

: 100E7372(2009) 060018 08

2+ 1 2 —= 1 I 1 ~ 1
£ % ZRW, ERAE. B FLE X
(L s 710054; 2. R 710064)

VAN R 2SR AE A e N SR, Bk 09 3 20 R N & B IR P SRe FE R A B EA E A 2 &
FALE 24514, K H Monte Carlo &40 4%, il L Bishop ik AKX AF A #24] 7 42, ki X 3 e
By Z t3 AW BT T TR AN, R R LZ AWM KRB MELST R 235K TF B
BRBMEXR OF A7, FF EKRE R % L3R EART 7 7 K695 i 5 A LA T &% K
B R T R HRE K A H AT B AR R AU T & sk A A R AT, %0t
RAEERTY ~ 10%, ¥ 2T HIGHR A 1. 28~ 1. 48; 3T —8 & 2804 F A%, it kA EH
14% ~ 16% , 48 5 ¥T SE45 474 0. 99~ 1. 08

;18 $& TAZ; % 131 3 Monte Carlo ;7T 3 & ; & UM%
:U416. 14 (A

Study of Reliability for Loess Cutting High Slopes in Shaanxi Province

LI Ping', WANG Bing-gang’, LI Tonglu', XU Ping', LT Wen'
(1. Department of Geological Engineering and Geomatics, Chang’ an University, Xi an 710054, Shaanxi, China;
2. School of Highway, Chang an University, Xian 710064, Shaanxi, China)

Abstract: The critical loess slopes along the highways were the inputted form of slopes and
measured values of cohesions and internal friction angles were the reference values of random
variants. Monte Carlo method was used to choose samples and the formula of the Bishop
simplified method was regarded as control equation. The reliabilities of the loess high slopes in
three positions of Shaanxi Province were simulated. Failure probability and reliability index were
obtained. According to system analysis of relation between parameter variation and failure
probability, considering distribution character of variation coefficient of strength parameter for
loess in Shaanxi and acceptable level of engineering, design standard of reliability of loess cutting
high slopes was proposed. The results show that design failure probability is 7% to 10% and
corresponding reliability index is 1. 28 to 1. 48 for expressway and the first grade highway; For
the second grade highway and the lower one, the failure probability is 14% to 16% and the
corresponding reliability index is 0.99 to 1. 08.
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Tab. 1 Slope Ratio Values for Monte- Carlo Method Simul ation
. 0.25 0.15 0. 05
20 17 0.54 L84 (10 0.92 10 0.68 |12 1.05) 12 1.09 (1. 0.72 | 1. 1.12 | 1. 1.14 (1. 0.80 | 1: 1.25 | 1: 1.25
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50 17 0.91 23 (10 1141 1 1s 156 1s 137 (1 117 |1 1,67 |10 1,43 (10 1.30 | 1. 1.90 |11 1.57
60 17 1.00 L33 (10 1,201 1.23 )10 1,70 ) 10 1,43 (10 1.30 | 1: 1.82 1. 1.50 [ 1: 1.44 | 1: 2.09 | 1: 1.65
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Tab.2 Mean Values of Unit Weights, Cohesions and
Internal Friction Angles
Y/ c/
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634 [0Q2 17.6 4.6 26.8 Fig.1 Variation Coefficients of ¢ and ¢
121 [Qa 18.0 0.5 26.9 33 ¢¢
84 |0, 17.5 %.1 27.9 W eibull
3.2 B4 . kS ,
3 3, Dna
_ , D
19 , 1 s Duwax < Dh,
Lo o6 .19 SO 3 ¢



%6 M F %, R R S XA AT AR 21
3
Tab.3 Test Results of Supposed Probability Distributions
Weibull B s
D ax D nax D ax D inax
c 0. 065 0.079 0.122 0. 095
¢ 0. 081 0.043 0. 886 0.112 0-087
¢ 0.070 0.113 0. 104 0. 087
¢ 0.053 0. 087 0. 892 0. 065 0-122
¢ 0. 127 0.113 0. 100 0. 185
0. 157
¢ 0.078 0.113 0.935 0. 100
¢ , (1) ( 20m ) L&
c Weibull , c ¢ , &= 0.10 ,
¢ B , &= 0.50 , 17.8%, &= 0.10 ,
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Fig.2 Variation Curves of Failure Probabilities of Slopes vs Slope Heights
4
Tab.4 Failure Probability Values with Different Variation Coefficient Combinations and Different Stability Factors
/%
1. 15 1.20 1.25 1.30 1.35
6.= 0.10, S¢= 0.10 8.0 6.0 4.2 1.8 2.2 0.8 1.2 0.2 0.6 0.1
8.= 0.30, Se= 0.10 18.0 13.1 14.1 7.0 11.5 3.6 9.0 2.0 6.9 1.1
6.= 0.30, S¢= 0. 15 21.0 20.2 16.0 14.0 13.0 10.0 10.0 6.4 7.1 4.3
8.= 0.30, Se= 0.20 28.0 25.0 22.0 18.9 16. 6 14. 4 13.4 10.7 10.0 8.5
6.= 0.50, S¢= 0.10 27.8 19.8 25.0 11.8 22.0 6.4 20.0 3.2 15.8 1.8
8.= 0. 10, Se= 0.30 30.0 24.0 27.0 16.0 23.6 11.0 21.0 7.8
6.= 0.50, S¢= 0.30 36.0 35.4 32.0 30.0 27.0 26.0 25.4 23.0 23.8 20.0
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0. 30 § e , Tab.5 Design Failure Probabilities of Slope and
Corresponding Reliability Indexes
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Tab. 6 Calculated Parameters
¢ /kPa |c /kPa| ¢ ® /) | ¢ ¢y @ /(KN * m-3)
K170+ 900~ K171+ 042 73.3 10. 8 0.15 19.5 7. 40 0.38 18.0
K173+ 925~ K173+ 965 70.0 24.0 0.34 31.3 4.90 0.16 17.7
K202+ 020~ K202+ 158 58. 4 23.7 0.41 28.6 6. 00 0.21 17.7
K222+ 865~ K223+ 035 66. 6 15.1 0.23 26. 4 2.49 0.09 17.0
K256+ 350~ K256+ 550 41.8 11.3 0.27 22.5 3.20 0.14 17.6
7 : K256+ 350~ K256+ 550
(1) K256+ 350~ K256+ 550 , , ,
4 0. 05 , K255+ 800~ K255+ 835 K276+

010~ K276+ 030
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Tab.7 Contrasts of Project Design Slopes and Slopes Calculated by Failure Probabilities
/ 0. 05
m ! % ! %
K170+ 900~ K171+ 042 90 10 10 1.69 1.17 30.9 10 2.71 1. 60 10 1: 1.82
K173+ 925~ K173+ 965 32 3 1. 0.97 1.79 1.7 1. 0.62 1.53 7 17 1.02
K202+ 020~ K202+ 158 64 8 1: 1.67 1.62 3.3 10 1.28 1.37 10 10 1.49
K222+ 865~ K223+ 035 80 9 10 1.62 1.45 0.2 17 1.20 1. 20 7 1: 1.70
K256+ 350~ K256+ 550 60 8 10 1.47 1.13 20.4 10 1.75 1.27 7 10 2.09
(2) K170+ 900~ K171+ 042 (2)
19.5°, . 7% ~ 10%, ,
, 0.38 , 14% ~ 16%
. ¢ . (3) .
R , 30. 9% ,
10%,
10 2.71, R ,
. ; (4) ,
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020~ K202+ 158 K222+ 865~ K223+ 035 >
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