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Fig. 1 Landslide outline in the south of Baota
Mountain, Yan'an, Shanxi Province
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Fig. 2 Soil water content monitoring of Baota Mountain
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Fig. 3 Soil monitoring data and landslide status of Baota Mountain in July 2013
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Tab. 1 Geotechnical monitoring data of the south of Baota Mountain

o tokr FIKE R of THE pa/ fLBL T |EBERE  KEBBEZRK
w/% (g+cm™3) (gecm™3) ) S/ % ky/(cmes™1) k./(ecm s 1)
BN 4 20 20 20 20 20 11 4
L] 14. 20 1. 74 1.58 1. 05 39. 00 5.20X10! 4.23X107°
TKI-3 i h/MA 5.70 1. 41 1.32 0.72 15. 00 6.78X1076 2.81X107°
BEEEL eyl 8. 84 1. 56 1.43 0. 90 27.45 1.84X 1074 3.41X10°
i 1.92 0.12 0.10 0.13 8.19 2.18X10°* 7.08X1076
R E3 1 0. 220 0. 080 0.070 0. 140 0. 300 1.190 0.210
SN2 4 4 4 4 4 1 1
R 6. 60 1.46 1.38 1.02 18. 00 3.05X10¢ 2.25X107°
TKA WpeEy  w/ME 6.10 1.42 1.34 0. 96 17.00 3.05X107* 2.25X107°
gt T 6. 33 1.45 1. 36 0. 98 17.25 30510+ 2.25X10°
i 0.21 0. 02 0.02 0.03 0. 50
s B 2R 0. 033 0.013 0.013 0. 027 0. 029
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Fig. 4 Seepage simulation of the south slope of Baota Mountain
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Fig. 5 Calibration of seepage field of the south slope of Baota Mountain
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Tab. 2 Parameters obtained from geotechnical tests in the southwest of Baota Mountain

135S ZHi(UU) BRI (CD) HHCY)
=5 W mEI e WEEEM BRSO PNEEEM BRI WEEMR BN WEEEA
kPa o/ ) kPa o/ ) kPa o/ ) kPa o/
Gk 20 20 20 20 10 10 10 10
Bl 25. 00 20. 80 15. 00 14. 60 13. 00 12. 20 8. 00 6. 50
TK1-3 B/IMA 9. 00 11. 20 6. 00 6. 40 7.00 5.70 5.00 3. 60
HHrg S 14. 95 13. 87 9.75 8. 86 9.70 8.45 6. 50 5.21
i 3.68 2.72 2.31 2.44 1.95 1. 80 1.08 0. 90
75 S AL 0.25 0. 20 0.24 0.28 0. 20 0.21 0.17 0.17
ENande ¢ 4 4 4 4 1 1 1 1
N ] 13.00 13. 90 10. 00 8. 80 11. 00 7. 60 7.00 5.10
TK4 |8 /M 10. 00 11. 30 7.00 6. 80 11. 00 7. 60 7.00 5.10
L THMH 11.75 12. 40 8.25 7.75 11. 00 7. 60 7.00 5. 10
IR 1.26 1.31 1.26 0.82
555 R 0.11 0.11 0.15 0.11

FMTERFRAPARENSHSE 3 P LETS WRIZ W LR H B AR SR AR gy o
BOESL TRV R X 2013 4R 7 A B migE BRIV S 2 A TIREATRERZS . 5 Al
AT A BN AE R ILIE 6. PUBRHIITE 2018 48 (RIS /NI i . S WL A7
7 BN ] /MR E TR R R 0. 727 T

®3 FELAEDLKSE

Tab. 3 Parameters obtained from geotechnical tests in the west of Baota Mountain

1255 (S) =#Hhuw R A1 (CUY AR (CU)
J25 W mE e WEEEM BRSNS PEEM BRI WEEES BN WEEM

kPa o/ () kPa o/ (O kPa o/ (O kPa o/ (O

TN R 9 9 9 9 3 3 3 3
ISON( 11. 00 9. 40 8. 00 6. 90 8. 00 6. 30 6. 00 4.20
7K1-2 4 /M 6. 00 6.70 4,00 4. 40 6. 00 5. 20 4,00 3.50
— R SEHE 8.22 7.89 5. 67 5. 37 7.00 5.77 5. 00 3.87
i 1. 64 0.79 1.22 0. 86 1. 00 0. 55 1. 00 0.35
R S Z Y 0. 200 0. 100 0. 216 0. 160 0. 143 0. 096 0. 200 0. 091

St BL 9 9 9 9 3 3 3 3
I oN ] 13.00 8.90 9.00 6.70 9. 00 5.90 6. 00 4,20
7K1-2 4 e/ ME 7.00 6. 40 5. 00 4. 60 6. 00 5. 20 5.00 3.70
IR SEHE 9. 44 7.71 6. 44 5. 54 7.33 5.53 5.33 4. 00
i 2. 30 0. 84 1. 42 0. 74 1.53 0. 35 0.58 0. 26
s B 2R 0. 243 0. 109 0. 221 0.133 0. 208 0. 063 0.108 0. 066

Fiit AN gL 6 6 6 6 4 4 4 4
R 12. 00 9. 20 9.00 6. 30 9.00 6.10 6. 00 4. 60
I T /M 9.00 7.90 7.00 5. 30 7.00 5. 30 5..00 3. 60
Epgfigﬁ SEHIE 10. 50 8.73 7.67 5.83 8.00 5.63 5.50 4.18
FrifE2E 1. 049 0. 489 0. 816 0. 489 0. 816 0. 340 0.577 0. 435
A5 5 AR 0. 100 0. 056 0. 106 0. 084 0.102 0. 061 0. 105 0. 104
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Fig. 6 Pore-water pressure and FOS of Baota Mountain
in the event of July 2013
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Tab. 4 Design of different rainfall scenarios

[ZEAIE BRI ES WA/ (mm « d71)
L H K 24 h 10 20 30 40 50 60 70 80 90 100
1h 10 20 30 10 50
2h 10 20 30 40 50
3h 10 20 30 10 50
TSR L /NI K
1h 10 20 30 40 50
5h 10 20 30 10 50
6h 10 20 30 40 50
x5 AEABEEMERSEYE
Tab. 5 Different recorded rainfall scenarios
RELALLI T i B MR /mm WEE R/ (mm - ho ) BRIEK /D KRR /D SEESR/ (mm - b D)
2012-07-05—2012-07-08 28.0 2.52 96 66 0.42
2012-07-19—2012-07-21 15.5 3. 86 72 16 0. 99
SpRgig 2013-07-07—2013-07-08 96. 7 9. 64 48 46 2.10
MRS 2013-07-07—2013-07-12 254.0 9. 64 144 132 1.92
2013-07-21—2013-07-24 151.9 8. 96 96 66 2.30
2013-09-21—2013-09-22 45.7 3.09 72 48 0.95
T
FETRIRIGANZE IR A 8 IR AR E
KRG I 7 KA A 3 AT e PR AN B
5 1L PG 3 T 9 K B AR AR AR . TN I A
M2 24 h B WAL 100 mm B 37 R
J2 b R SRR 1 gy 7 A R INRL R B S
KEE RS, P2 @R E 24 h Bilt Wi
100 mm A5 385 1L 3 4 i % 70 {8, R BUM
o SR » A AT L35 R 5 T A2

Fig. 7 Relationship between rainfall infiltration and slope stability
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Rainfall infiltration threshold for loess slope instability
MA Qiang' , LI Zhengmiao® , XIE Jiabi' , QIAO Nan',ZHANG Qiyi' , ZHANG Shunfu' , LIU Changjun' ,ZHENG Huiyang®
(1. China Institute o f Water Resources and Hydropower Research ,Beijing 100038 ,China;

2. Bei fang Investigation s Design & Research Co. ,Ltd, Tianjin 300222,China)

Abstract: With the growth of the infiltrated water amount, the loess matrix suction will decrease,and lead to the reduction of
slope shearing strength that lets the slope under an unstable condition and prone to occur landslides or other geotechnical disas-
ters. The variation of the seepage field as one of the important influence factors of slope stability has been widely agreed with
the majority of geotechnical scholars. However, most of the simulation analyses were limited to experimental or hypothetical
simulation due to the lack of real monitoring data.

According to the measurement of loess property in both southern and western slopes, the Geo-Studio software was selected
to study and analyze the impact of rainfall seepage on loess slope stability in Baota Mountain. Based on four kinds of geotechni-
cal data ("slow shear","triaxial", "effective",and "total stress") , the stability of the western slope of Baota Mountain was ana-
lyzed and simulated under different rainfall scenarios.

By comprehensively comparing the results simulated by four kinds of loess parameters,the influence of rainfall infiltration
on slope stability was relatively lower with "total stress" and "slow shear" parameters. When the rainfall over 100 mm in 24 h,
the slope stability decreased abruptly under the condition of "triaxial" and "effective". The "triaxial" test can strictly control the
drainage conditions and can obtain the effective shear strength indexes of the soil through the pore water pressure. The base of
Baota Mountain is generally stable,and the possibility of having large landslides is relatively lower.

However, the potential risk of slope collapse disaster still existed on the Baota Mountain. Under extreme climatic condi-
tions, where the accumulated rainfall exceeded 100 mm in 24 h, the surface loess on the slope will be supersaturated,and then
prone to have small/medium-scaled collapse. It is recommended to take relevant measures to manage the risk slope of Baota
Mountain from the perspective of how to prevent slope erosion and reduce rainfall infiltration on the slope. In addition, combined
with the simulation results,a reservation system based on real-time rainfall monitoring should be established to properly carry
out disaster prevention,
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