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Abstract: Due to long —term irrigation, dozens of loess landslides were triggered along the edges of Heifangtai plateau, Gansu
Province. Long—term infiltration of irrigation water not only leads to the elevation of groundwater table but also results in the re-
duction of strength of water—sensitive loess after soaking, and thus loess landslides occur. As the shearing mouths of the loess land-
slides are usually situated in the middle of the slopes which are gentle on the top and steep at the bottom, the disaster modes show
features of high elevation shearing failure and later high—speed sliding. The landslides usually have long run—out, which aftect large
areas and cause severe consequences. A landslide case in Jiaojiayatou of Heifangtai in Gansu Province was studied in this paper. Based
on field investigation and groundwater in—situ monitoring, the authors analyzed the formation mechanism of the plastic flow—tension
crack mode of irrigation—induced loess landslide. Discrete element method was used to investigate the formation and evolution pro-
cess of weak saturated loess layer in the process of the rising of groundwater table. The results show that, with the rise of the
groundwater table, areas of the weak layer at the bottom of the model continuously increase. The pore water pressures mainly act
on the weak saturated loess at the bottom of the landslide. When the groundwater table rises to an elevation of 1682m, overall fail-
ure of landslide occurs.

Key words: loess landslide; irrigation; plastic flow—tension crack; formation mechanism; kinematic features

Y fm HEA :2013-09-06; 1&1T H #§ :2013-10-28
B : FE R R3S (5 . 2012BAK10B02) FTH [ S E 2 R 50 H (465 : 1212011014024 )
EE BN B2 (1985~ ), 5 Wit , S0 WH9E 61, N0t i 9K 3 98 A 598 . E—mail: geoj@qq.com



%324 124

PR AT HOMN 35 5 M DX I8 A o 0 9 IR WML B 5 58 8 A R AE 1969

PG b B A o S | KT DX DR B 1 28 K i T 1Y
R 7 =X, 28 1 32 K DX A K SCH B 2 A 3
LR ARAL AN T, AR R A 5 K TR
R T8 R T T R R B AR i R O TR — E T
B LR T X TR KR, e R R A A
HRIEERTT AR HINRIT 5 H XK SE 1Y 5
SR PLSE T IX N B W R A R B + 5]
VU 2% [ 3t vh AR RRUZ A JBORS - 5 R0 BR A+ S R
WD UEH Z 2 PR, KIHE IS & 5 B A
B A (9453 JORG  J= ER IR iR — 5 )R HLE R b
NIRAE L THTE AN W73 5 04 3 S — SR AR A A
B A RO R e BEA B IR A EAEATT,
7 A IR T 2 5 19 e 23 7 1) BF 4, B U AL — i 2R
A W, AKRERIZE R W R i
PIER 7K 8l J 25 1 A 2028 T 2 o T 7K R 45 Y
P T K 7 S SRR BT SRS A O, JHG X
VERIOLH E 2L B 2 AN T7 T — R ALBUK 3 F
BEIE SRR TR LA RS N by A
JE B AR, ) PN D AR 25 2 385 ) S i — 1 24 T B A I
AL 0 TR Ak A T BRI AT T ST, kB il
B b W SR R AR ML ) 2O B R — P RIS
B 2 BT BNV IE A S 1 S 9 7 L (R SRR
HEME T B0 M ROk B TE B s B AR TR TS £ M
DX g 5 e R R A 0 2 TR < e
AP R AFIOA AR K A R ALK R ) BT
Bl ST HIX 8 4 T 35 B R 5 A
BT B W SO SO O R S AL s e Ah  id
AR T AR v B U B 5 O
Kb 5 A 4 LB K T %) T B S R G
ZOCH BRI . AT B R — 7R T

1685.7

T AL BEAN I 3K B0 ) fild kA EEAT T RS9 (B
TR TR 2R B Y B A R L B 5 2 Bl o R AR BE ST A
A o

ASCUUH M ARG E BT G ERE L 13 51
R ), A B IR A M K 25 W Ay SR AL E
PEor b Tz B O LB, Fis H 4RO
BAERAUTT 1 BEAT I AR AL, WFSE MR KX 90t
WA FRAL ) R0 78 1 28 4 T o 07 B 1 ) v i

1B B 2F W RRE
1 PBhHaEREk 13 SR

A ko BT & D DO R 4 18 A TR VD A IR
ARG, RIRGLT KAFEAE XA b T K HE—
PIRMARIE . A 1968 FAMLHEIE LUK KT 28 K
KU VE Y 7 AT AR R, PR AF T B K 4 8 R
o0y R TR E e W T TRl S S sl O =3 L N S VA2 N
Wr ETF, SESTHIES 0.27m/a, BB 1A, b
2011 4 5 B, MR K7 bR 5 o 1685.6m,2010 4F 7
HZE 2011 4 5 A KA EFHK 0.45m, 7 A TR &
12 AWIFRE R 12 AW 2 5 AMEX-FHR, 271
3T /i) it 255 K ol T s T S A X 398 o T K

BRELEEATRERmMM, A 20 80
AEAR LISR BG 2 Wk K AW B, 0 ) 1050, Ay i A
9 T T W (I 2) o T T A R 3 T 24
130m, 3¢ FERAR 2 F 22 T RE, L8 - B B2y
320, TFEBELA BE BE 2R 430 Wik B R B AE R
ERE A, B AR R - T 9 3 A 2%
R 1648m , J5 % 1702m.,

REE R B OB BORG  Rb R S R A R £
JE L5 RN M2 B B E R 5 O I S KUK

2010/07  2010/08 2010/09 2010/10 2010/11 2010/12 2011/01 2011/02 2011/03 4/ H
1 1 L 1 1 1 1 L

1685.6 1

1685.5 1

2/ m

1685.4 1

= F

.
v

1685.3 4

1685.2

b AR

1685.1 4

1685.0 1

1684.9

P PR IR T KA B 2 e 2

Fig. 1 Monitoring data of groundwater level at Heitai loess platform
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Fig. 2 Profile of the Jiaojiayatou landslide
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Fig. 3 Plan view of the Jiaojiayatou landslide, April 27, 2011
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formation mechanism of the JH13# landslide
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Fig. 8 Discrete element model of the Jiaojiayatou landslide
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