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Effect of soil parameter uncertainty of loess slope
reinforced by frame anchor on reliability
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Abstract; In order to study the effect of soil parameters such as cohesion force (¢), internal friction angle
(¢) and density of the soil (¥) on the reliability index of loess slope strengthened by frame anchors, based
on the limit equilibrium theory, relying on the slope engineering example, using GeoStudio 2012 finite ele-
ment software, the calculation model of reinforced slope is established, and the above analysis process is
completed by Monte Carlo test simulation. The results show that when the coefficient of variation of two
parameters is fixed and the coefficient of variation of the other parameter is changed, the coefficient of var-
iation of ¢ has the greatest influence on the reliability index of the slope, and the coefficient of variation of
¥ has the least influence on the reliability index of the slope. When fixing the coefficient of variation of one
of the parameters and the coefficient of variation of the other two parameters change simultaneously, the
coefficient of variation of the internal friction angle ¢ and the density of the soil ¥ simultaneously has the
greatest influence on the reliability index of the slope. The coefficient of cohesion force ¢ and density of the

soil ¥ have the least influence on the reliability index of the slope.
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Tab. 1 Slope soil parameters
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Tab. 2 Design result of anchors
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1 2.0 2.0 150 28 6 10 16
2 2.0 2.0 150 28 5 10 15
3 2.0 2.0 150 28 5 9 14
4 2.0 2.0 150 28 4 8 12
5 2.0 2.0 150 28 4 7 11
6 2.0 2.0 150 28 4 5 9
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Fig. 1 Slope support profile
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Fig. 2 The result of finite element model calculation
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Fig. 4 The influence of §, change on the reliability index
of slope (6.=0.1)

M3 AU H o IS5 R B0 ¢ 1A 5 R 8K
Dy E AR BEE y 97 S AR BO8 K T S 4
PRI/ ¢ 325 R BN 0. 15, ¢ BAE SR BN 0.1
I I TSR PR (RO, B v B8 S R B
IO AT SEEAR BRI T 4. 600, ¢ 7S RECH
0.4 Fll @ M7AESEZRECH 0. 1 I, dh35 1 AT SEPE S bR
/N AT SEVE SRR T 2. 5.

HE 4 FTRATHHEBE S o HOAES? RO K, 1
APEEPERE AR HLAS i 2 AR AT — B T
SEVERR PR R RAE D 8. 321 9. fe/IMELN 4. 573 7. /b

0.0 p —=8,=0.10 —v— §,=0.13—>§,=0.16
o+ 8,=0.11 —o— 8,=0.14——5,=0.17
85 45,2012 — §,=0.15—5,=0.18

8.0 F"\‘\.\'\‘\‘
75 &

7.0 N
6.5 N

6.0 § Y

5.5 e,
50— ——

45—« T T

40 1 1 1 1 1 1
0.10 0.15 020 025 030 035 040

YRR RE
ES5 6. BHTILIT AT EIRIRE N (5, =0. 1D
Fig. 5 The influence of . change on the reliability index
of slope (8, =0.1)

YT SRR B

T 45,0456, I AT AERIF ST B A 10 3R] A 5
Wi PR 2R IS BEHLAS i o A28 S )2 M AN 28
.

HilE 5 ATLAE B o B078 5 REOE R I
AIEEPERS IR B, v B RN 0.1 H o 1Y
AR ZRRON 0.1 W iy ] FEPE SR R e R v YR
RPN 0. 1, BT RECH 0. 18 B3 (1) Al 5
PEdE bR/ s @ BOASST R KON 0. 1 I 3 Ay ] Sk
FEFRM 8. 086 2 Jg/NF| 7. 521 7.

PR 3~5 A5, @ A7 S R BN I I T 5E 45
PREGSEI = ¢ 1) 7428 57 22 B0 120 35 mT 56 98 B 19 52 1
=y 7R S R EON AT SEFR BR A
4.2 THSHNEEX A EERHFMN

TESEBRE O L ARSI AL S P B 25 1] 22 4l
AL T B SE bR  WFFE LR 2 D2
7 S5 2R BRI IS AR AR S T SRR AR AR SR AR A
W,

Sy AT I S e R 1 A SR A S A R
N—E(EH SRR HAR 2 SR 5 R R
[FIF R, A4 R UL 3~5.

®3 FRAERRAHTEETELERG,=0.D
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