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Stress-strain properties of frozen clay with consideration of major principal
stress direction and coefficient of intermediate principal stress

CHEN Dun'"*, MA Wei', MU Yanhu', WANG Dayan', LEI Lele'>, ZHOU Zhiwei', CAI Cong'’

(1.State Key Laboratory of Frozen Soils Engineering ( Northwest Institute of Eco-Environment and Resources, CAS) ,
Lanzhou 730000, China; 2.University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To study mechanical properties of frozen saturated clay (FSC) under complex stress path, a series of
directional shear tests were conducted using dynamic hollow cylinder testing apparatus of frozen soils ( FHCA-300).
Impacts of major principal stress direction and coefficient of intermediate principal stress on the stress-strain
property of FSC were investigated through the directional shear tests. The results indicate that the stress-strain
curves of FSC all perform as strain hardening under directional shearing, and the torsional shear component
dominates the generalized shear stress-strain curves. Under different major principal stress directions, stress-strain
curves of FSC have different levels correspondingly. When the coefficient of intermediate principal stress is 0.5 or 1,
the level of generalized shear stress-strain curves will decrease with increase of the direction angle of major principal
stress. The coefficient of intermediate principal stress has slight influence on the stress-strain property of torsional
shear component, but has great influence on axial component and generalized stress-strain property.
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Fig.2 Loading and stress states in hollow cylinder specimen
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Tab.1 Physical parameters of test soils
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Fig.3  Grain size distribution curve of clay
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Fig.5 Axial stress-strain curves under different major principal stress directions

201
15F
£
= £ 10}
g
0.5
0 5 10 15 20 25 0
’)’zu/% ym/%
(a) b=0 (b) 6=0.5
B 6 AEKER T E R 5 R - 5 R 3 5K 7 il 2%
Fig.6 Torsional stress-strain curves under different major principal stress directions
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Fig.7 Generalized shear stress-strain curves under different major principal stress directions
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Fig.8 Axial stress-strain curves under different coefficients of intermediate principal stress
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