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Direct shear test on expansive clay in Nanyang under freeze thaw cycles
XU Lei, LU Yang,ZONG Jia min, SONG Y ing jun
( College of Water Conservancy and Hydropower, Hohat University, N anjing 210098, China)

Abstract: Part of expansive clay channel in the M iddle Route of Soutlr to North Water T ransfer Project (SNWTP) in China is
located in the seasonal frozen soil region. In order to investigate the effects of freeze thaw cycle on the shear strength and vok
ume change of expansive clay, direct shear test was conducted on the expansive and norr expansive clay samples w hich had expe
rienced the freeze thaw cycle, and then the sizes of sam ples w ere measured. The results showed that ( 1) the shear strength de
creases gradually at the initial stage of freeze thaw cycle and then increases gradually with the decreasing of water content;(2)
during the process of freeze thaw cycle, the volume change of nom expansive clay appears as "frost heaving and thaw collap
sing", while the volume change of expansive clay appears as "frost shrinking and thaw expanding"; (3)the variation of dry derr
sity does not affect the shear strength and volume change of clay, and the expansive clay with higher dry density has smaller ft
nal volume shrinkage; and (4) the shear strength of expansive clay with water retention measure decreases gradually at the first
three freeze thaw cycles, then tends to be stable, and its final volume is not affected by drying shrinkage.
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Tab.1 Physical property indexes of clay samples
WURIZR I ( %
1% WIR(%)  WR(%) BRI AR %) e %)
<0.075mm <0.25mm <0.5mm < Ilmm < 2mm
gk 24 55 31 69 10. 5 27.8 45.7 88.2 100. 0
N A A 15 37.5 22.5 33 14.3 31.6 49.8 90. 5 100. 0
NN v oSl = A T 2 e 7V O S i S D 7N 75 R TT MK 2,
TR ok A I B[R] S AT #WE T 3R 2 mm )
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R B G PR EAT B BT R . R T ok /N AR BT R 1 I AR A-1 1.50 £ 0.1.2.3.5.7.9.11.13
SHAFE IS, w5 25 mm, HAAH 61 8 mm. Tt A2 170 E 0.1.2.3.5.7.9.11.13
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Fig. 1 Clay samples before and after the freeze thaw cycles
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Fig.2 Variation of water content of clay samples with the

numbers of freeze thaw cycles
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Fig.3 Variation of shear strength of clay samples with the

numbers of freeze thaw cycles
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Fig.4 Variation of volume of clay samples with the

numbers of freeze thaw cycles
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