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Fig. 1 Numerical simulation grid modeling diagram
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Fig. 2 Location of study area and distribution of loess landslides

(a) location of Heifangtai terrace, Gansu province, China;

(b) Chenjia 8# landslide boundary; (¢) landslide distribution area in Heifangtai terrace
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Fig. 3  Saturated zone of source area before sliding

(a) March 3, 2013; (b) January 8, 2015
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Fig. 4 Coincidence rate of numerical simulation results

under different parameters
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Fig.5 Numerical simulation of landslide accumulation boundary at different times
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Fig. 6 Location of typical section and landslide accumulate thickness (¢ =150 s)
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Fig.7 Numerical simulation of landslide movement speed at different times
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Fig.8 Curve of Landslide movement speed
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Movement Process of Abrupt Loess Flowslide

Based on Numerical Simulation
——A Case Study of Chenjia 8# on the Heifangtai Terrace

.1 . 1* 1 .1 . 1 . . 1
ZHOU Qi , XU Qiang , ZHOU Shu , PENG Dalei , ZHOU Xiaopeng , Qi Xing
(1. Chengdu University of Technology, State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu 610059, China;
2. Chinese Academy of Sciences, Institute of Mountain Hazards and Environment, Chengdu 610041, China;

3. Sichuan University of Science & Engineering, College of Civil Engineering, Zigong 643000, Sichuan, China)

Abstract: Agricultural irrigation induces a large number of loess flowslides on the Heifangtai terrace, Gansu
province, China. Most of the failures exhibit fluidized movement with long runout, high speed and significant
sudden characteristics, which seriously threaten the lives and properties of local residents. At present, the
movement process of loess flowslides is mostly in qualitative and semi-quantitative research, lacking reasonable
quantitative research. In this paper, Chenjia 8# loess flowslide on the Heifangtai terrace had been taken as a case
study and the back-analyses of failure process was simulated by a numerical modelling software — Massflow. The
accuracy of the back-analysis results was quantitatively determined by the coincidence rates of run-out distances and
accumulation range between the field investigation and simulation results, and the optimal coincidence results were
applied to analyze the failure process of the typical loess flowslide in terms of the accumulation thickness and
movement velocity at different time. By this research, it found that; (1) for the Chenjia 8# loess flowslide, when
cohesion, internal friction angle, and pore pressure ration were 1000 Pa, 31°, and 0. 63, respectively, the
coincidence rates of run-out distances and accumulation range were 0. 94 and 0. 89, respectively. The landslide
accumulation boundary obtained by the back-analysis approach was closest to the result of the field investigation.
(2) According to the results of numerical simulation, the average thickness of the main sliding direction of the loess
flowslide was approximately 1.20 m, the maximum cumulative thickness was approximately 4. 10 m, and the ratio
of height difference to slip distance was 0. 05. The back-analysis results were in good agreement with the field
accumulated thickness, which reflected the strong flow characteristics of loess flowslide. (3) The movement
process of loess flowslide could be divided into three stages, such as initial acceleration, constant acceleration and
decelerative accumulation. The whole process of Chenjia 8# landslide from initiation to final rest was only 42 s, and
the maximum speed was between 15 m/s and 20. 30 m/s. The initial acceleration phase only accounted for
12.85% of the total landslide movement time, while the decelerative accumulation phase accounted for 77.38% of
the total landslide movement time, further indicating its fluidity characteristics and the strong destructive nature of

the landslide.

Key words: sudden characteristics ; massflow; parameter inversion; simulation accuracy; Heifangtai terrace



