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Shear Strength-strain Behavior of Unsaturated Weathered Soil (SM)
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Abstract

The unsaturated behavior of sandy silt (SM soil) was investigated experimentally. Special attention was given to the
stress-strain behavior of unsaturated weathered soil (SM) prior to failure and behavior at failure under monotonic loading.
A sandy silt (SM) weathered soil containing a certain amount of fine contents distributed in Korea, was chosen to form
samples with different densities of Dr=25%, 60%, and 75%. and matric suctions. The isotopically Consolidated Drain
test (CD-test) was performed to maintain a constant matric suction during the shearing process. Based on the experimental
results, it was qualitatively identified that the higher the relative density, the greater the virtual friction angle (¢") value
and AEV (Air Entry Value) were induced. Also it is found that the internal friction angle (¢) is more or less constant.

even if the matric suction is increased.
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Table 1. Index properties of test soil (SM)

Liquid limit, LL (%) 444

Plastic limit, PL (%) 28.29

Plasticity Index, Pl (%) 16.11

Maximum dry unit weight (7, ., (g/em®)) 1.91

Dry unit weight of relative density 25% (v, (g/ em®)) 1.21

Dry unit weight of relative density 60% (v, (g/cm®)) 1.46

Dry unit weight of relative density 75% (v, (g/cm*)) 1.61

Minimum dry unit weight (v, .., (g/em®)) 1.08
USCS classification Sandy silt (SM)

Specific gravity of solids 2.7
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Fig. 2. Grain—size distribution of test soil
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Fig. 3. Compaction test result
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Fig. 4. Schematic illustration of unsaturated triaxial apparatus

Table 2, Unsaturated triaxial tests (CD tests)

Relative density, Confining pressure Matric suction
Dr (%) (kPa) (kPa)
100 0
50
25 200
100
300 150
100 0
50
60 200
100
300 150
100 0
50
75 200
100
300 150
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Table 3. Van Genuchten (1980) parameters for SWCC

Sample a n m Air Entry Value
i (AEV, kPa)

Weatherd soil

Dr 25% 0.33 1.224 0.183 1.2
Weatherd soil

Dr 60% 0.17 1.19 0.16 4
Weatherd soil

Dr 75% 0.04 127 0.213 10
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Table 4. Cohesion and internal friction angle according to matric

suction
Relative density, | Matric suction | o b oo
Dr (%) (kP2) c(kPa) | ¢ () ()
0 5 19.5
50 12 20.9
25 12.3
100 20 20.9
150 33 20.8
0 8 215
50 28 21.8
60 15.5
100 38 222
150 50 226
0 10 279
50 33 283
75 171
100 39 30.1
150 55 30.6
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