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Research on shear strength of compacted soils considering saturation degree

. 1,2
LUO Yi-dao™
(1. School of Civil and Architectural Engineering, Wuhan University, Wuhan 430072, China;
2. Shenzhen Geotechnical Investigation & Surveying Institute Co. Ltd., Shenzhen, Guangdong 518028, China)

Abstract: Compacted soil, which widely exists in many sorts of engineering projects, is commonly unsaturated soil; and its physico-
mechanical characteristics are influenced by soil moisture. Because of the difficulty in matric suction measurement, it is hard to apply
the unsaturated soil strength theory to compacted soil projects. This paper aims to research how much influence on shear strength of
compacted soil when soil moisture varies, and tries to find an easy and useful way in determining the shear strength of unsaturated
compacted soils. Research works start from the theory of unsaturated soil, and the mechanism, with which soil moisture affects shear
strength of compacted soil, is analyzed. Triaxial shear test results of five sorts of unsaturated compacted soils are rearranged and
analyzed; and strength parameters of direct shear test are collected and arranged from data of some filled and compacted soil projects.
Analysis shows that matric suction contributes a considerable portion of shear strength in the compacted soils; and the influence of
soil moisture on shear strength of compacted soil is obvious and can not be neglected. A fine linear relationship between logarithmic
saturation and cohesion of compacted soil is found in project data; and a simple method for calculating shear strength of compacted
soil, which can take saturation degree influence into account, is presented.

Key words: compacted soils; shear strength; unsaturated soils; matric suction; water content
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Tablel 7, and ¢, of compacted soil under different suctions
A HIRHARE N .
LR W7 —T AR AR R 1 Kol ke
c'/kPa @' /(°)
s/kPa 100 150 290
B IEsSE  =HiCD 0 315 7, /kPa 60 80 100 Rahardjo H, et al”®)
0,/ () 31 28.1 19
s/kPa 50 80 120 200
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MM A He i .
0,/ () 21 18.6 18 16
. s/kPa 40 83 102 208 300 360
I‘I”?E N [5]
Wk I 5 —H uu 36 255 t,/kPa 18 28 30 44 56 63 XuYF
T 0,/ () 242 18.6 164 119 10.6 10
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Botkin ) [6]
PR —#li CD 11.7 292 t, /kPa 61.4 75.1 Wang Q, et al
: 0,/ () 253 20.6
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/ kPa / kPa /%
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Table 3 Direct shear testing data of dynamic-consolidated
loess in Pinglu County, Shaanxi province

e R N 11 T S 7

(g/enr’) /kPa /(°)
T4-2 1.817 0.84 136.0 232
T4-3 1.814 0.87 96.7 249
T4-4 1.809 0.71 184.0 31.8
T6-3 1.814 0.90 109.9 22.1
T7-2 1.791 0.93 60.0 255
T7-5 1.795 0.94 102.0 225
T8-1 1.798 0.99 58.0 27.0
T8-6 1.806 0.97 98.0 21.0
T10-3 1.812 0.87 96.0 32.0
T11-5 1.810 0.94 84.0 26.5

R4 BROBEGEELELERERR
Table 4 Direct shear testing data of compacted loess
in Yanglin county, Shaanxi province

S ROl S T - #
(g/em’) /kPa /)

1.51 0.38 108 215

1.50 0.44 78 213

1.53 0.53 63 210

182 0.60 51 212
i’ﬂfﬂj 1.50 0.65 40 208
1.53 0.75 33 205

1.51 0.80 28 200

1.51 0.86 25 203
1.50 0.91 2 200
1.44 0.34 80 19.4
1.43 0.40 67 192
1.43 0.47 51 192
14 0.53 40 188
Bt g, 0.58 31 19.0
EQ 1.43 0.65 25 188
1.42 0.70 21 19.0
1.45 0.80 18 19.0
1.43 0.83 16 188
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