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Fig. 1  Structure of slop
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Fig.2 The landslide distribution area in Heifangtai terrace
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Fig.4 The curve of pore pressure — strain
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The Mechanism Study of the Irrigation-Induced
Sudden Loess Landslides
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Abstract: The physical and mechanical mechanism of sudden loess slopes plays an important role in the prevention

and control of landslides. Due to long-term excessive flood irrigation, the saturated zone with a thickness of 20 ~40

m has been formed at the bottom of loess slopes on the Heifangtai terrace since 1960 s. A large number of sudden

loess landslides have been induced by the groundwater table rising since 1960 s. On the basis of field investigation

and UAVs images, the inventory of sudden loess landslides were carried out and the deformation and distribution

characteristics of loess landslides were analyzed. These landslides are widely distributed along the margin of terrace

and have caused great loss of lives and properties. Then, GDS triaxial tests and model tests were designed and

performed to analyze the stress-strain characteristics of saturated loess and the failure mechanism of loess

landslides. The results of the triaxial tests revealed that when confining pressure was less than 300 kPa, the

saturated loess at low strain could totally be liquefied and be in flow plastic state. However, when confining
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pressure was more than 300 kPa, the samples were partial liquefaction and still had a certain shear strength. The
stress-strain mode of saturated loess was strong strain-softening way and behaved steady characteristic. From the
model tests, it was found that the the deformation process of sudden loess landslide could be divided into four
phases, i. e., soakings and saturation, capillary rising, creep deformation, sudden destruction. When the loss
slope was a sudden destruction, the pore water pressure increased rapidly in a period of time, but the total stress
was greater than pore water pressure and was partial liquefaction, it had a certain strength. The result provided the
mechanical condition for stress and energy accumulation of sudden loess landslides. From the point of principle of
effective, the research expounded the mechanical mechanism of sudden loess landslide and provided a theoretical

basis for prevention engineering of loess landslide.
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