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Fig. 1 Relationship between internal friction

angle and sand adding proportion
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Fig.2 Relationship between cohesion force and
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Fig.3  Relationship between shear strength and

number of wet-dry cycle
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Table. 2 Relationship between cohesion force and internal friction angle and microstructure characteristic parameters

of laterite with different sand proportion under dry-wet cycle
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Effect of Sand Adding on Shear Strength and Microstructure
Characteristics of Laterite under Dry-Wet Cycling Condition

LIANG Jianjie, ZHANG Zulian® , HUANG Ying, YUAN Qiang

( College of Electrical Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract; Under the dry-wet cycle condition, the effect of sand addition proportion on shear strength and
microstructure of Yunnan laterite was studied by the test of direct shear and wet-dry cycle and mathematical
statistics analysis in this paper. The results can offer some reference for the engineering application of Yunnan
laterite. The results showed: (1) When the number of the dry-wet cycle was constant, increasing of the sand
proportion in the laterite led to a nonlinear increasing of the internal friction angle and a nonlinear decreasing of the
cohesive force of laterite. The shear strength showed the change of down-up-down fluctuation with increasing of the
sand proportion and the shear strength reached its maximum value when the sand proportion was approximately
10% . (2) Under the condition of increasing the number of dry-wet cycle, corresponding to the sand proportion in
the laterite of 0, 5% , 10% and 15% respectively, the change range for the correlated variables was: the reduction
of the internal friction angle 22.8% , 30.9% , 19.9% and 32.6% , the decreasing amount of the cohesion force
26.6% , 29.2% , 17.3% and 37.7% , the reducing amount of the shear strength 23.6% , 25.6% , 18.7% and
28.2% , the reduction of the laterite particle number 35.7% , 28.1% , 22.7% and 20% , the increasing amount
of the pore rate 40.4% , 36.5% , 28.9% and 23.6% and the increase of the pore area 50.8% , 42.9% , 35.5%
and 30. 7% , respectively. (3) Under the effect of both the dry-wet cycle and the sand adding, the laterite
microstructure can be changed. The test results indicated that the microstructure parameters both the orientation
degree and the directional fractal dimensions had a closely relationship with the cohesion force, the internal friction
angle was effected by the microstructure parameters like the mean circular degree, the pore area and the pore rate,
etc. These microstructure parameters were all negatively related to the cohesion force and the internal friction
angle, with the maximum correlation coefficient of —0.972 and the minimum correlation coefficient of —0.928. In
a word, the dry-wet cycle and the sand adding proportion all significantly affected the laterite microstructure and the

shear strength.

Key words: laterite; dry-wet cycle; cohesion force; internal friction angle; sand adding proportion; microstructure



