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Tab. 1 Basic physical properties indexes of weathered sand
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Fig.2 Direct shear tests
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Tab.2 Cohesive force and internal friction angle of cement stabilized weathered sand under

standard load and different shear rates

S KBt
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(mm/min) )/ KPa PIREEESS B/ KPa PIREERAC B KPa PUEEHEAI B KPa WIFEEE
0.8 138.26 37.51 159.37 40.59 171.15 41.14 204.19 40.09
2.4 163.6 30.85 185.44 34.82 225.22 32.76 233.44 31.73
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Fig.3 Relationships of cement dosage, cohesive force and internal friction angle of
cement stabilized weathered sand under different shear rates
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Tab.3 Cohesive force and internal friction angle of cement-stabilized weathered sand under standard shear rates and

different vertical loads
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Fig.4 Change curves of the vertical load and internal friction angle of cement-stabilized
weathered sand under different conditions
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Direct shear test analysis of cement-stabilized weathered
sand under different vertical loads and shear rates

YANG Jun'?, YANG Zhi'?, ZHANG Guo-dong'*, TANG Yun-wei’, CHEN Hong-ping’

(1. Collaborative Innovation Center of Geological Hazards and Ecological Environment in Three Gorges Area in Hubei
Province, China Three Gorges University, Yichang 443002, China; 2. Civil and Architectural Institute, China
Three Gorges University, Yichang 443002, China; 3. Yichang Transport Bureaw, Yichang 443002, China;
4. Yichang Highway Administration, Yichang 443002, China)

Abstract; Taking the weathered sand situated in the Three Gorges reservoir area as the research object, mixing
different amounts of cement with the weathered sand, and then changing the shear rates, changing the overlying
vertical load, indoor direct shear tests have been carried out. This study has analyzed the impacts of the shear
rates, the vertical load on the shear strength index of the cement-stabilized weathered sand having different cement
contents. Experimental analysis results show that the shear rate and the vertical load have a significant effect upon
the shear strength index of the cement-stabilized weathered sand. By the same action of the shear rates and the
vertical load, the cohesive force of the cement-stabilized weathered sand will significantly increase with increase in
the cement content, but the internal friction angle will first become great and then small; when the cement content
is the same, increasing the shear rates and the vertical load will significantly increase the cohesive force of the
cement-stabilized weathered sand and reduce its internal friction angle. When the shear rates are large, the sample
in the process of shear failure not only overcomes the slip among the particles, but also overcomes the rotation of the
particles and the transposition rolling resistance to increase the cohesive force. Larger vertical load will make the
specimen have greater compression consolidation, reduce intergranular porosity, increase the water stress and the
vertical additional stress within pores, and finally enhance the intergranular interaction force as well as the shear

strength of the weathered sand.

Key words: cement; weathered sand; shear rate; vertical load; shear strength; cohesive force; internal friction

angle



