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Analysis of a Flow-slide in Heifangtai Induced by Irrigation

ZHAO Jifei'" >, HUANG Jiayue’ , HOU Xiaokun', LI Tonglu' and LIN Xiaoyan®
(1. School of Geological Engineering and Surveying, Chang’ an University, Xi’ an 710054, China; 2. Northwest
Engineering Corporation Limited, Xi’ an 710054, China; 3. Xi’ an Engineering and Design Research of China,
Xi’ an 710054, China; 4. School of Earth Science and Engineering, Xi’ an Shiyou University, Xi’ an 710065, China)

Abstract: For a loess flow slide in Heifangtai Gansu Province, field investigation for the geological structure,
laboratory tests including basic physical parameters tests, traixial tests, SWCC tests, and finite seep and elastic-
plastic numerical model are conducted to study the failure mechanism. The changing characters of groundwater table
and the related slope stability are analyzed. The yield characteristics associated by comparing the shear stress and
shear strength along the slide surface are studied by exiracting the stress state along the failure surface. Results
show that the flow-slide is a loess landslide, whose failure surface lies in the loess layer. The saturated water con-
tent of loess is higher than its liquid limit, meaning the loess is easy to liquefy when it is disturbed ; the silt clay be-
low the loess layer has a low saturated permeability and high water storage capacity, making it easy to form a water
table above it. Under the irrigation conditions, the ground water table increases slowly, the factor of safety of the
slope fluctuates at first and begin to decrease greatly when the groundwater table researches the slide surface. Be-
fore irrigation, the shear strength is higher than the shear strength along the slide surface. With the irrigation con-
tinuing, the slope toe yields first, and the yield area expands upwards. The following stress redistribution leads to
the yield of soil at the crest of slope. At the end the whole soil along the slide surface yields with the stress resear-
ches the shear strength. The landslide is a retrogressive landslide.

Key words: loess flow-slide; field investigation; laboratory tests; finite numerical model; retrogressive landslide



