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Experiment on shear strength relation model of remolded low
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Abstract: In order to explore the influence of water content on the shear behavior of sub-
grade filler, the typical filler of remolded low liquid limit clay was taken as the research ob-
ject, which was obtained from Yue-Qian Section of G35 Ji-Guang Expressway in Dabie
Mountain Area of Anhui Province. The direct shear test in laboratory was carried out to an-
alyze the change laws of shear strengths and strength parameters of the soil samples with
different water content and dry densities. The test results show that the increase of water
content can reduce the shear strengths, cohesion force and internal friction angles of the soil

samples, and the influence of water content on the cohesion force is obviously greater than
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that on the internal friction angles. The regression analysis indicates that there is a linear

negative correlation between internal [riction angles and water content with different dry

densities, while the negative correlation between cohesion force and water content is a natu-

ral exponential function. Meanwhile, there are also significant linear correlations between

the regression parameters and the dry densities in the two groups of relation models. Thus,

the relation model of Mohr-Coulomb shear strength was obtained expressed by water con-

tent, dry density and vertical pressure. It is verified that the model has high prediction

accuracy, and it can provide the decay model of shear strength parameters for the influence

analysis of rainfall infiltration on slope stability of operating embankment in the area.

Key words: low liquid limit clay; direct shear test; water content; shear strength; cohesion

force; internal friction angle; relation model
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Table 1 Basic performance indexes of soil sample
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31.7 19.6 12.1 15.3 1.89
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Fig. 2 Relationship curves between shear strengths and

water content of soil samples with different dry densities



B

FI8SEE 2 M &

ELATARRG T RMRRS LR E A ZEA KR 29

2.2 BKENFHEESHA R

M B BT R 25 0, A AR BN % A
B3R 07 H0 PN RE A AR B S K R AR A i 2L an A 3
IR

——p=1.65 g/lem’
—=—p,=1.70 g/em®
——py=1.75 g/em’
——pa=1.80 g/em’

p.=1.85 g/cm’

0 1 1 J
7.3 11.3 15.3 19.3
TR wl%

(a) c~w KR FR ML

40 ——py=1.65 g/em’
( —a—py=1.70 g/em®
——pa=1.75 g/em’

g —o—p,|=1.80 g/cm3
3 35 pa=1.85 g/em’
&
P
*30
&

25

7.3 11.3 15.3 19.3
IR wl%
(b) p~w KR MLk
B3 tHATRALSMLEKEHXZABL
Fig. 3 Relationship curves between shear strength

parameters and water content of soil samples
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Table 2 Regression models between internal friction

angles and water content with different dry densities

THE pa/(g+ cm™?) ai ag HE R R?
1.65 —0.376 32.990 0.990
1.70 —0.436 35.229 0.996
1.75 —0. 547 37.633 0.993
1. 80 —0. 664 41. 281 0.991
1. 85 —0.706 43.049 0. 986
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Fig. 4 Relationship curves between regression parameters

of a; & a, and dry densities of soil samples
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Table 3 Regression models between cohesion force and

water content with different dry densities

T#E oa/(g+ cm™) b1 bo FIE ZER?
1. 65 —0.119 137. 280 0.994
1.70 —0.137 225.716 0.982
1.75 —0. 150 314. 150 0.997
1. 80 —0.159 412,143 0.998
1.85 —0.162 469. 615 0.994
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Fig. 5 Relationship curves between regression parameters
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Table 4 Verification test results of

shear strengths of soil samples

THIL po/ TKE MEES TWHOTR BUUHIIR AR

(g+em™®) /% p/kPa J& S /kPa J# r;/kPa e/ %
1. 85 8.5 50 153.6 155.3 1.1
1. 81 11.0 150 178.1 175.1 —1.7
1.78 13.5 250 193.4 199. 4 3.1
1.74 16. 0 350 219.2 224.2 2.3
1.70 18.5 450 252.3 248.1 —1.7
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