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Slope stability and safe distance between irrigation area
and slope crest in Heifangtai, Yongjing, Gansu
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Abstract: A series of landslide disasters caused by irrigation in Heifangtai area, based on the distance
definition between irrigation boundary and the boundary of the Loess Plateau,defined the concept of “Irrigation
plateau margins”. Using GEOSTUDIO software to establish the slope hydrogeology and mathematical models,
studied on the groundwater distribution rule of “Irrigation plateau margins” . Analyzed the relationship between
“Irrigation plateau margins” and slope stability ; Based on the coefficient of the relationship between “Irrigation
plateau margins” and the stability,to establish a link between the gray forecasting model, calculating the slope
stability “Irrigation plateau margins”. The results showed that; after 10 years of irrigation, the “Irrigation
plateau margins” reduced from 100 m to 0 m, the maximum penetration velocity of slope continued increasing,
the underground water level in varying degrees in plateau and plateau slope, the slope stability coefficient
showed a decreasing trend. The safty distance should be more than 77.8 m. Further analysis of the
conclusions ; The “Irrigation plateau margins” is a key factor of the slope of groundwater and slope stability , the
“Irrigation plateau margins” is the fundamental measure for controlling slope slope disasters.
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Fig.1 The engineering geology section schematic diagram

of Jiaojia No. 13 landslide slope
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Fig.2 Landslide probability model of Jiaojia Yatou No. 13
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Fig.3 The soil water characteristic curve of Ma Lan loess
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Fig.4 The permeability coefficient curve of Ma Lan loess
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Fig.5 The pore water pressure distribution of the
irrigation tableland margin at 100 m
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Fig.6 The pore water pressure distribution of the

irrigation tableland margin at 60 m

1 1 J
80 100 120 140 160 180 200 220 240 260 280
BA B /m

0 20 40 60

B7 EWFEHEImBLBRKEASGEE
Fig.7 The pore water pressure distribution of the

irrigation tableland margin at 0 m
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Fig.8 The diagram between slope tableland

and the maximum infiltration velocity
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Fig.9 The diagram between slope tableland and the

hydraulic gradient at clay layer top surface
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Fig.10 The diagram between irrigation tableland margin

and the tableland underground water level
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Fig.11 The diagram between Irrigation tableland margin

and the slope underground water level
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Table 2 The calculation results of different irrigation

conditions in stability margin
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Fig.12 The forecast chart of the slope stability

safety margin in irrigation

(1) 32 M R T B M, B AT 1 AR AR 25
B AE RN S0 1 P I R ) g X R B i
AR N ML TR K L 36 THRIE 5 L 2 B0 G B IR R

(2) 5T 48 A0 BT BT 58 52 1) B BRSP4 3%, 7% 18 b
K AL AR A 5 R 3 AR P T ) g A R 2 e S
% ,18 ] Morgenstern-Price % , #4717 AN [a] * # L i 41
PR S B A S R E R A o 5 SR SR T B T T O A
SRR/ A A AR A il B, o e B AR S
I 8 D AR O

()T HBIFILIE 5T E R B C R, i#
ST VR AR IR TN ASE Y TN 5 0 R AR A Y B
SN SR G 2 B S NS B SR R D7 o AN
BT 77.8 mo [, & B4 ] 5 XA 51K
RE TR T R AT 10 R 4 o) M 0 AR R AR AN T

S & UMk

[ 0] AHamm, SRR A0 . 10 A 0o i 2 W Ah o vk 3 0
LT]. A+ S5, 2008(12) 3293 —3298.
JIN Yanli, DAI Fuchu. Experimental investigation of
static liquefaction of saturated loess[ J]. Rock and Soil
Mechanics,2008 (12) : 3293 —3298.

[2] HEFEX RHEEE LBEHESIKRERN LR
[J]. TR 2% 4R ,1994,3 (1) :56 - 64.
LEI Xiangyi. The hazards of loess landslides in the



<12 - TRV, A5 T A K s PR 7 B R R SE B W 4 B AR 2016 4

souyhern tableland of Jingyang county, shanxi and loess landslide of terrace edge caused by irrigation
their relationship with the channel water into fields [J]. Sichuan Water Resources. 1998, 19 (4). 63
[J]. Journal of Engineering,1994,3(1) :56 - 64. - 64.

(3] R EY, K B REREREERNEE [5] E&ZE, KM ®EELEBERFEIRIM]. 2.
FALLT]. o [ BT ,2004,16(5) 233 - 35. 2R R, 1999.
FAN  Limin, YUE Ming, RAN Guangqing. WANG Niangin, ZHANG Zhuoyuan. Study on loess
Development pattern of slumping bank type landslides landslide disaster [ M ]. Lanzhou: Lanzhou University
at the south bank of Jinghe, Shanxi province[ J]. Coal Press, 1999.
Geology of China,2004,16(5) ;33 - 35. (6] XU K6 7 G R S0 M. b5t B2

[ 4] MaD, Zhao S, Li H. 9 P%. H B L5156 (4 By #1501 th At ,2004.
e g [ )], PUJI K F],1998, 19(4) : 63 —64. LIU Sifeng. The grey system theory and application
Ma D, Zhao S, Li H. translation by Zeng Kang. The [ M]. Beijing:Science Press,2004.

T R 5 it

HIEEEANERBRERE

2016 49 J1 28 H 17 i) 28 43, Wiyl mi /K 17 3% & B AU F IR A (AR J5 Ll & Az i 4 o 3, 2
B 20 P B SR 17 P s R K, 28 AFETS R R (A FE B B i — 2 BT AR ) o vk b BT SR R Y BVRRAE R
e G W o G I W Ty ) 2350 W ARH W RS A2 BH A JE e ) 205°, I XS Sk L 780 m, Hi & AR 2N
320 m, {5 25 460 m, B 1 X B LY 1 000 m, 0] 43 R 15 A% AR 3 DX, 0 ORI AG S HE B IX . A O MR A IR
SRFLZ 90 x 10* m’
I YR 5T U A — A il 2 ek R AT DL A3 A e TR S AR 5 L — A A b o — 2 A R i —
P B8 b A — 3 0T 4R A SRS B B o A R R L R S0 8 5 R B v i RS X e S Y
Yo (1) A P24 2012 R4 ML A LE R BRI TUE HEC LB, () BB BFERZK
Sk, SR . SRS AR RS TS Ll TG — TG R Ay B AR S AL s BT . (3) i
it s A R B e b B2 BR TP A BE R I AR T ) RE B T A, v B A2 B P4 R 0 A A AR AR B Y is
Bl B bl 22 A e T 1l o (4) 2 9 R U B <R I i 2 A I B s 7 g ooy LR R T 22 AR TR R i B HE
FRAA 22 73 35 o HE FRR 52 06 T8 0T 3, T8 B 5 A7 3 B B8N o 8 A FROA 2 b J5 7 sl I 22 YR T 282 i IR AE M S
BB R R e HER o (5) R B bR - S 0T 4 R T T R R R OB M . S Ll 3 T — BT
Ak IS A IR R LR TR R s SR HE R AR R 3l , S BOR b T 22 SR HE R BT W B A R
AT . (6) FE AT HE 2E - 1 Ik v A RT /NI, T R HE ZE W, B KOK IR 20 20 m, Moy 3 v B/NRI XS B (A2 ) 22
e S5 e TV = O 0 =1 R S =l R | O P &7 NS v/ o SN T | o = 1 O < S 0 =5 Nl 1 8
i, SR KA 18 TR
(PEAMBFIREEMNR(EEERBEF P O) 34 E 45)





