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Loess is widely distributed in ChinaLoess is widely distributed in China

Landslide is the major geological Landslide is the major geological 

disaster in loess regiondisaster in loess region

Water is the major triggering factor of the loess landslideWater is the major triggering factor of the loess landslide

HuangciHuangci landslide in landslide in GansuGansu
Province triggered by irrigationProvince triggered by irrigation

ShigouShigou landslide in landslide in ShaanxiShaanxi
Province triggered by freezeProvince triggered by freeze--thawthaw

YanlianYanlian landslide in landslide in ShaanxiShaanxi
Province triggered by water leakingProvince triggered by water leaking

BaqiaoBaqiao landslide in landslide in ShaanxiShaanxi
Province triggered by rainfallProvince triggered by rainfall

YanlianYanlian landslidelandslide triggered by water leakingtriggered by water leaking

Failure character of Failure character of YanlianYanlian landslidelandslide Relief map of Relief map of YanlianYanlian landslidelandslide
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Profile of Profile of YanlianYanlian landslidelandslide Triggering factor of Triggering factor of YanlianYanlian landslide landslide --------water leakingwater leaking

Source of groundwaterSource of groundwater--------evapourevapour from heat pipe from heat pipe 

Emergence of leaking water Emergence of leaking water 

Analysis processAnalysis process ConsolidatedConsolidated--untrained untrained triaxialtriaxial test of the loesstest of the loess
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Unit 

weight

Friction 

angle

CohesionPoison

ration

Elastic 

Module

Soil/Rock

24.035.0150.00.281500000Sandstone

20.08.052.80.3050000Q1 Loess

(Saturated)

19.014.00.00.3372000Q2 Loess 

(wet)

17.524.2580.3580000Q3 Loess 

(Dry)

ConsolidatedConsolidated--permeability testpermeability test

ImpermeableSandstone

1.53×10-4Q1 Loess

(Saturated)

1.20×10-3 Q2 Loess 

(wet)

1.29×10-3Q3 Loess 

(Dry)

Permeability 

coefficient

Soil/Rock
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Analysis modelAnalysis model

Permeable boundaryPermeable boundary

QQ33 loessloess

QQ22 loessloess

QQ11 loessloess

SandstoneSandstone

Initial water levelInitial water level

Potential permeable surfacePotential permeable surface

Sliding surfaceSliding surface

Results through the 1Results through the 1st st annual leaking annual leaking 
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Results through the 2Results through the 2nd nd annual leakingannual leaking

100days leaking (2nda) 

After 265days 
without leaking（2nda）
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Results through the 5Results through the 5th th annual leakingannual leaking
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Results through the 10Results through the 10th th annual leakingannual leaking

100days leaking (10tha) 
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Safety factor  with the change of water leakingSafety factor  with the change of water leaking
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ConclusionsConclusions

ØØ Long term annual penetration  of the surface water  Long term annual penetration  of the surface water  

condensed by the condensed by the evapourevapour is the main cause triggering the is the main cause triggering the 

YanlianYanlian landslide.landslide.

ØØ Keeping the surface water from penetration in the ground   Keeping the surface water from penetration in the ground   

and draining the ground water out are available in the  and draining the ground water out are available in the  

landslide mitigation. landslide mitigation. 
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