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Abstract: Moraine soil accumulations are widely distributed in Southeast Tibet, and freeze-thaw cy-
cles seriously affect the stability of moraine soil accumulations. In this research, the particle size distri-
butions of 200 groups of moraine soils in southeast Tibet and Sichuan-Yunnan regions were compared
and analyzed. The shear mechanical properties and deformation characteristics of moraine soil with dif-
ferent freeze-thaw cycles and moisture contents were carried out through the indoor direct shear test.
The deterioration mechanism of cohesion was analyzed in combination with the change in sample vol-

ume and water migration. Results show that: (1) Moraine soil has a wide range of particle sizes. Com-
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pared with that in Sichuan-Yunnan region, the moraine soil in southeast Tibet has more fine particles.

(2) After freeze-thaw cycles, the cohesion decreases as a negative exponential function, and the inter-

nal friction angle fluctuates from —6.47% ~ +5.46%. (3) The specimen with higher moisture con-

tent, more freeze-thaw cycles and greater vertical stress has weaker dilatancy and stronger shear

shrinkage. Under the condition of freeze-thaw cycles, the variation range of shear band thickness in-

creases with the increase of moisture content. (4) After 6 cycles of freezing and thawing, the volume

of moraine soil does not increase significantly, and the water migration shows a regular pattern, which

is consistent with the deterioration of cohesion after 6 cycles of freezing and thawing.

Keywords: moraine soil; freeze-thaw cycle; shear characteristics; dilatancy; shear band; cohesion de-

terioration
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Fig.1 Grain size grading curve of moraine soil in southeast

Tibet and Sichuan-Yunnan regions
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Table 3 Nonlinear fitting formula of cohesion after freez-

ing and thawing with different water contents

FKE/ % N (y=a+bexp(cex)) R
9 y=24.18 + 25.70exp(—0.147x) 0.964
12 y=23.36 + 20.60exp(—0.324x ) 0.973
15 y=7.83+ 26.03exp(—0.2027) 0.876
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Table 4 Maximum shear expansion and shear shrinkage under different freeze-thaw cycles AL :mm
FOKAE/ FEEN ST/ VR L8 PR RN
% kPa 0 1 3 6 10
50 —5.01 —3.868 —3.225 —3.121 —3.288
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200 —2.267 —2.002/0.029 —2.000 —1.895 —1.363
300 —1.912 —1.897 —1.739/0.032 —1.35/0.04 —1.051/0.09
50 —4.846 —4.281 —3.435 —3.04 —3.139
12 100 —4.422 —3.039 —2.885 —2.314 —1.141/0.03
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50 —3.322 —3.098 —2.982 —1.543 —1.411
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200 —2.266 —2.145 —1.994/0.04 —1.113/0.092 —0.617/0.177
300 —1.938/0.025 —1.413/0.069 —0.935/0.093 —0.749/0.115 —0.094/0.845
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