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Fig. 1 Crack formation sketch map at surface of

bank slope caused by soil soften
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Fig. 2 Crack formation sketch map at surface of bank
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Fig. 3 Tensile and shear failure model caused by soil soften of foundation bed for soil bank slope
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Fig. 5 Tensile and shear failure model caused by soil soften of foundation bed with emptying for soil bank slope
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Fig. 7 Loads of crack tip for potential collapse mass
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Tab.1 Geometrical characteristics of potential collapse mass of a soil bank slope and stress intensity factor calculation
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Resources , Enviroment and Ecology in Three Gorges Area

Study on Tensile and Shear Failure Mechanism of Soil Bank Slope under Reservoir Filling

ZHOU Yuntao, TANG Hongmei, CHEN Hongkai
(Institute of Geotechnical Engineering, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: Based on the structural feature of soil this paper explained soaking softening mechanism through some aspects, such as
macro-microcosmic changes of soil, deformation or emptying of bank slope under reservoir filling. By using fracture mechanics
method, tensile and shear fracture failure mechanism caused by soaking and softening for soil bank slope was deduced and proved,
furthermore, tensile and shear fracture failure caused by soaking and softening was divided into two types, i.e., tensile and shear
failure model with foundation bed soften and tensile and shear failure model with foundation emptying, meanwhile, deductive
process of two types of failure models were given. By means of established physics model and mechanics model for two types of fail-
ure models, stress intensity factor of crack tip for potential collapse mass was deduced from the angle of fracture mechanism. Case
analysis indicated that failure of soil bank slope manifested as tensile and shear fracture failure model caused by soaking, and this
page respectively discussed the effects on stress intensity factor caused by length, height, angle of crack and perpendicular length of
crack. Small fracture toughness of soil was the cause of less collapse scale of bank slope. The occurrence of overall slippage failure of
soaking and softening of soil bank slope was frequently hysteretic; in general, firstly, the bank slope was softened partly, then bank
slump took place after foundation bed deformed, finally, overlying overall slippage failure of bank slope occurred without support-
ing.
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