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Formational Mechanism of Shallow Creeping Loess Landslides

SHEN Wei', LI Tonglu'?, ZHANG Zhonghua', ZHANG Guowei', ZHAI Zhanghui'

(1. Department of Geological Engineering, Chang’ an University, Xi’ an 710054, China;
2. Key Laboratory for Geo-hazards in Loess Area of Ministry of Land and Resources
Xi’ an Center of Geological Survey, China Geological Survey, Xi’ an 710054, China)

Abstract; Shallow creeping loess landslides are widely developed on the relatively gentle slopes of gullies. These
landslides creep periodically at a low speed along the contact surface between loess and bedrock, posing serious
danger to infrastructures nearby, such as buildings, roads and pipelines. A better understanding of the formation
mechanism of this sort of slope failure has great implication for geohazard control. The Louyugou landslide, located
at the Luoyu gully in Tianshui, Gansu, was targeted as a case study for interpretation of the formation mechanism of
shallow creeping loess landslides. Intact mudstone samples, collected from sliding belt of the slope, were tested for
shear strength by using direct shear tests and direct shear creep tests. And then with the obtained test data as
parameters, simulation of 2 dimensional loess surface flow was performed and slope stability analysis was conducted
by using a VB program based on Finite Difference Method. Results showed that the stress-strain behavior of
mudstone was of weak strain hardening type. (i. e. yield stress of the mudstone increased slightly with plastic
deformation development). The long-term strength values gained by direct shear creep tests (¢, =10.3°, ¢, =
12.8 kPa) were much lower than those determined by direct shear test (¢, =11.9°, ¢,=40.9 kPa) , which could
be used for explanation of the creeping behavior to some extent. By simulation, it revealed that the rear body of the
slope creeps forward gradually whereby relief changes over time, leading to an increasing stability. Nevertheless,
the analysis also disclosed that the stability level would decrease significantly due to channel erosion, resulting in
periodical downslope creeping, which was entirely consistent with our field observation. In conclusion, our

proposed VB program could be used as a tool for assessment of landslide travelling distance.

Key words: shallow creeping loess landslides; creep test; long-term strength ; run-out simulation ; stability analysis



