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Effect of finegrain losson the stress-strain relationship
of sand and gravel soils
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Abstract: Sand and gravel soilsin a dam foundation with a suspended cutoff wall may lead to fine grains loss due to the effect of
suffusion, which further results in the reduction of strength and deformation modulus. As a result, the cutoff wall and the dam above
the foundation experience an adverse impact. The effect of loss amount of fine particles on the stress-strain relationship of soil is
known as one of preconditions to quantitatively assess the impact. In this study, an experimental program was presented to study the
congtitutive model. Triaxial and confined compression tests were conducted to investigate the effect of the loss amount of fine
particles on the strength and stress-strain relations of sand and gravel soils. It is found that stress-strain characteristics of soil are not
influenced by fine grain loss, but both the strength and deformation modulus are decreased. By establishing the relationship between
model parameters and the amount of the loss, a single model was utilized to describe the stress-strain relationships of sand and gravels
with spatio-temporal changes of particle loss amount. Based on Duncan E-B model, we proposed an expression to quantitatively
describe the relationship between the loss amount of fine particles and the stress-strain of the soil, and parameters of the constitutive
model were given aswell.
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Tablel Strength changesafter 6.5% grain loseand
deformation modulus changes at 1.15% of the axial strain

/ MPa 1% 1% 1% 1%
0.5 16.4 314 20.2 25.3
1.0 16.4 39.6 17.8 24.9
2.0 10.7 571 14.1 20.2
3.0 -5.1 52.3 -10.9 -17.1

3 F
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Fig.3 Compressive stressvsvolume strain in confined
compression tests
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Table4 VolumemodulusB intriaxial tests
/ MPa 05 1.0 2.0 3.0
977 1174 1370 1071 ky, = a,(1- B)™ 9
6.5% 461 600 801 786
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5 Fig.4 Relation between volume strain parametersand

Table5 Therelationship between the sesgmented average

volume modulus and the compressive stressin

confined compresstests

o,/ MPa
1% 0.36 0.72 144 2.88 5.76 11.52
0.0 333 688 1290 1332 2663 3590
3.0 229 688 688 917 1086 1101
6.5 235 356 356 938 1147 1131
10.0 184 369 491 590 851 786
15.0 195 382 389 523 516 594

6

Table6 Volumestrain parametersregressed in

confined compresstests

1 % ko m
0.0 1003 0.61
30 613 0.376
6.5 487 0.466
10.0 423 0.386
15.0 372 0.266

grainloseratio

332

7 -

Table7 Hyperbola parametersof axial strain and
shear stress of samples

/ MPa E; Re
0.5 4099 0.86 1.000
1.0 3912 0.75 0.996
20 5283 0.84 0.999
3.0 8021 0.90 0.999
0.5 1902 0.81 0.998
1.0 1906 0.82 0.999
6.5% 20 2272 0.79 0.999
30 2 465 0.65 0.996
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