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Fig.2 Gradation curves for the sample
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Fig. 6 Shear stress—displacement curves when water con-
tent below liquid limit
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Experimental Study on Shear Characteristics of Fines Component in Loose Deposits with the
Water Content Range of Solid-Liquid Phase Change
JIANG Jiwei', WANG Hanwu', HUANG Ling*, ZHANG Jingbo®

(1.Key Lab. of Geotechnical Mechanics and Eng. of Ministry of Water Resources, Changjiang River Scientific Research Inst., Wuhan 430010, China;
2.Info. Center, Changjiang River Scientific Research Inst., Wuhan 430010, China;
3.CCCC Second Highway Consultants Co., Ltd., Wuhan 430056, China)

Abstract: The coupling of loose deposits and slurry is easy to trigger geological disasters. The shear strength deterioration of fine components un-
der high water content is one of the most important factors. Based on the ring-shear test, the experimental study on fine components that are taken
from a loose deposits in Three Gorges Reservoir area is carried out in the water content range of solid-liquid phase change. The following conclu-
sions can be obtained: The coarse and fine component binary characteristics is significant. The saturated water content w, of fine component in
undisturbed condition is 23.6%, w; and wp are 27.2 and 18.1 respectively, and the tests conducted in range of w=23.6%~29.0% could cover the
whole phase transformation process; Ring-shear test could be successfully carried out in water content conditions of 25.0%, 26.0% and 27.0%,
which are all in soft plastic status. When w=25.0%, the sample just enters soft plastic state. Compared with wy=23.6%, the peak and residual in-
ternal friction angle are reduced by 23.5% and 18.6% respectively, while cohesion is reduced by more than 80%, which can be regarded as basic
loss; When w exceeds wy and achieves 28.0% and 29.0%, ring-shear test can only be carried out at c=0 kPa, and the shear strength is extremely
low, while the physical meaning of this shear strength is closer to viscosity of very viscous mud; Referencing to the water content range involved
in this study, cohesion c is basically lost when samples enters soft plastic state, while internal friction angle is characterized by gradual decrease
with the increase of w in soft plastic status, but suddenly loses when w achieves to w; . The deterioration process of both shear strength parameters
are asynchronous. The stress analysis and generalized calculation show that before phase transition, rapidly increase of K|, for samples in soft
plastic status effectively alleviates the significant drop of ¢.

Key words: loose deposits; fines component; solid-liquid phase change; ring shear test; shear strength characteristics

(W4 FhkHh)

L 2 R R R R R S R N R R R R R R R R S R R R N R R I i I S I R R S R R R R R R

3| A #& R :Jiang Jiwei,Wang Hanwu,Huang Ling,et al.Experimental study on shear characteristics of fines component in

168.[YTIE T, 1 DR, B FY 55 B R AH AR B K R DX TR A b 2ihr 20 4340 05 e (0], TR Rl 2 5 R 2024,
56(1):160-168.]

iR S SR S IR R S S I SR U R SR R R SR IR IR I S R U S S R R U U R IR R R SR IR U S R S S SR SR S R SR 2

¢+
‘
4 loose deposits with the water content range of solid-liquid phase change[J]. Advanced Engineering Sciences,2024,56(1):160—
¢+
‘

- o °* * -



	1 松散土石体采样及其基本性质
	2 细粒组分的环剪试验方案
	2.1 试验设备
	2.2 试验方案及流程

	3 试验成果分析
	3.1 液限以下试样抗剪特性
	3.2 液限以上试样抗剪特性
	3.3 抗剪强度参数劣化异步过程机制

	4 结　论
	参考文献

