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Abstract  This paper aims to study the kinematic features of landslides to assess and mitigate landslide risks. It
takes Jiaojiayatou irrigation-induced loess landslide in Heifangtai, Yongjin, Gansu Province as the research object.
It is based on engineering geological mapping and soil tests, as well as landslide features analysis. It simulates the
whole moving process of the landslide and analyzes the velocity field using the finite-difference—method-based kine-
matic model. The simulation results show that the velocity field of the landslide can be divided into three stages:
the initial acceleration stage, the high-speeding fluctuation stage and the collision deceleration stage. The average
velocity in the whole process is about 8. 6m+s™" which represents a high-speed moving feature and can cause dan-
gerous results. The velocity at the shear opening from the numerical simulation is 1. 2m+s™" higher than that calcu-
lated using the ASCE recommended method, 2m+s™" lower than that calculated using the variational method, and
close to the lower limit calculated using Pan Jiazheng Method. This study is helpful to the prediction of sliding ve-
locity and influencing area of potential irrigation-induced loess landslides.
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Fig. 1 The schematic drawing of Jiaojiayatou landslide profile
L ORAUA 2. FERS KR 153, RS B £
4. RECRGERP O 2 5. RIS

K hk] 5

SRR I TR B M S BE BLAL,
FHEEZY 130m S SRS EMTRBE (&1 1), EAB
B2 40, N EREEE BUE 2 63° By
LA, WAL 10m Zidy, 2% B My B\ 2 ik
JEIX o BRI A A i 20 0 Bl ol — ROK
AAE 2011 4E 4 H 27 HRR 1S WA, IR RRYY
0.9x10*m", ¥ ] 105°, Yl 5 BE P AR T 25 W1 4
JEl ST WSS, W R BRI AR R 2
PRI BLACBPAR , i A0SR AUA R L AR 2 B IR S
R R R A T WA SRR S AR AR 58 2
60m, J&2Y 2 ~3m, fiJEAL K 4m, TETEL HEIFE ) vb
ANBEWRFELX, w] JUHEFRREZS 3 000m”,



20(2)

PoOHF B S EBS SRSk LRI E S F R 185

3 =HEEYs AR
3.1 #RBIEEIT

XU I AR A 10 23 W 2 W, T B 7
IR T WAL, Sassa = HEIEI S SRR IE A
o SRR S B Sk i BO I Bt , T I 76 %34 4> 22
O3 A X LY RUR R 53 T 75 %33 ARG 4
ARIRE RN SxSm (2) o S T 3G 402 3 fil
R A R I AN W, 6 2 e 1 I, 45 9]
A DX T N 2] o SRR PR SR 220 W 1 i ARt
N7 R R TR AN, AELAS 52 0 73 M i 3 A A K

B2 ARG SK I = YERT
Fig. 2 3D model of Jiaojiayatou landslide
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Table 1 Calculating parameters for Jiaojiayatou

landslide kinematic simulation
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Fig. 5 Simulated landslide topography after sliding
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Fig. 6 Measured landslide topography after sliding
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Fig. 7 Changing curve of the maximum velocity

with time for Jiaojiayatou landslide
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Table 2 Parameters for the shear opening velocity calculation

of Jiaojiayatou landslide
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Table 3  Comparison of the shear opening velocities

of Jiaojiayatou landslide
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