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Fig. 1 A double-cell measuring system for

unsaturated soils
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Fig. 2 X-ray diffraction plot of Heishan calcium bentonite
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Fig.3 The SEM photo of Heishan calcium bentonite
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Fig. 4 The stress paths of triaxial tests
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Fig. 5 The stress-strain curves of saturated

bentonite-sand mixtures
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Fig. 6 The stress-strain curves of bentonite-sand

mixtures with matrix suction of 50 kPa
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Tab. 1

with different matrix suctions
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Fig. 8 The curve of ¢ versus (u, —u,)
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1.09
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Study of unsaturated triaxial tests for bentonite-sand mixtures

LI Pei-yong"',

YANG Qing’

(1. School of Civil and Safety Engineering, Dalian Jiaotong University, Dalian 116028, China;

2. School of Civil Engineering, Dalian University of Technology. Dalian 116024, China )

Abstract: Studies on consolidated drained triaxial tests for bentonite-sand mixtures under saturated

and unsaturated states are presented by utilizing GDS triaxial test system. Experimental results

indicate that stress-strain curves of unsaturated bentonite-sand mixtures are similar to the curves of

saturated bentonite-sand mixtures, which are hardening curves. Maximum deviatoric stress increases

as matrix suction or net confining pressure increases. For all test samples, barrel deformation happens

and no obvious shear failure area exists. Effective internal friction angles of bentonite-sand mixtures in

two states are approximately equal. Total cohesion increases as matrix suction increases, which shows

the influence of matrix suction on shear strength of mixtures. The relationship of total cohesion

versus matrix suction can be denoted by the equation with nonlinear coefficient well. Then, a shear

strength equation is obtained for unsaturated bentonite-sand mixtures.

Key words: bentonite-sand mixtures; unsaturated triaxial tests; shear strength



