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Shear Behavior of Soil Affected by Internal Erosion due to Seepage in Triaxial Test
Apparatus

Motoyuki SUZUKI (Civil and Environmental Engineering, Graduate School of Sciences and Technology for Innovation)
Yuichi KAMIKI (Civil and Environmental Engineering, Graduate School of Sciences and Technology for Innovation)
Taichi ISHIMARU (Civil and Environmental Engineering, Graduate School of Sciences and Technology for Innovation)
Atsushi KOYAMA (Civil and Environmental Engineering Faculty of Engineering Miyazaki University)

Abstract: Internal erosion is one of the causes of aging of embankment for reservoir. Embankment is influenced by seepage
flow over a long time period, and there is a possibility that fine fraction moved by seepage flow. The present work implemented
triaxial confining compression tests to investigate how a small internal erosion affects soil strength. In this study, shear test was
conducted after seepage flow occurred inside the specimen. As a result, the outflow of fine fraction was observed by seepage
flow, but there was no chage in the peak strength and residual strength, and only the initial part of the stress strain relationship
was slightly affected. In this study, we inferred that decline of permeability and clogged void is occurring by outflow of fine

fraction.

Key Words : triaxial compression test, internal erosion, fine fraction
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Pic-1 Masado in a dry condition

Tab-1 Physical properties of soil used in this study

Soil
Fe (%) ps (g/em’) I

name

52 2.625
Masado 10.2 2.610 NP

17.1 2.600
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80
70

60
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4
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Percentage finer by weight (%)
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0
0.001 0.01 0.1 1 10 100
Perticle size (mm)

Fig-1 Particle size distribution curve
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Fig-2 Improved triaxial apparatus

Pic-2 Improved plumbing (Left : Innner diameter 1mm,
Right : 4.5mm)

Pic-3 Acrylic plate and mesh (Acrylic plate, 250pum mesh,
425pum mesh)



Pic-4 Soil collected in the lower tank
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Tab-2 Test case
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Mesh size pio pdo Do
No. Seepage 5 5 o
(pm) (gfem’) | (genr) | (%)
5-0 X 0 1.971 1.784 914
1.988 1.782 90.4
5-0° X 0 1.978 1.774 90.0
1.962 1.760 89.3
5-250 O 250 1.989 1.801 90.1
5-425 O 425 1.979 1.799 90.7
10-0 X 0 1.967 1.782 90.4
1.959 1.773 90.9
10-0° X 0 1.970 1.744 89.5
1.966 1.736 89.1
10-250 O 250 1.961 1.780 90.5
10-425 O 425 1.958 1.773 90.7
15-0 X 0 1.945 1.761 90.6
1.936 1.764 90.4
15-0° X 0 1.942 1.755 91.0
1.951 1.724 89.2
15-250 O 250 1.945 1.762 90.7
15-425 O 425 1.943 1.760 90.5
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£ 100 :
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S g —590
)
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O 1 1
0 3 6 9 12 15
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(a) Stress-strain curve
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o 0 —
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k5] Test No.
g 2 —50 ||
o —_— 5
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Axial strain g,(%)

(b) Axial strain and volume strain curve

Fig-3 Drained shear behavior of sample

in the case of Fc.=5%
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Deviator stress q (kPa)

Deviator stress q (kPa)

Volumetric strain g, (%)
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Fig-4 Drained shear behavior of sample

in the case of F.=10%
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Fig-5  Drained shear behavior of sample
in the case of Fc=15%
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100
0.44 045 046 047 048 049 050
id rati Tab-3 Change in void ratio of each specimen
void ratio e N Target Initial After Before
Fig-6 Relationship between void ratio and peak strength o value condition consolidation | shearing
(Fe=35%) 5-0D 0.488 0473
200 5-250D 0.490 0.484 0.482 0.487
< 5-425D 0.493 0.470 0.474
o
= 180 10—0D _______ 0 0.465
E \o ° 10—250D 0.470 250 0.464 0.467
S 160 e o 10-425D 425 0.474 0477
) T — 15-0D 0 0.466
S TestNo., | | | TTIT
S 140 15-250D | 0.450 250 0.440 0.443
3 e 100 | | | | ]
> o 100 15-425D 425 0.455 0.458
©
L 120 e 10-250
e 10-425 Tab-4 Sediment particle size and ratio of soil loss
100 1 ‘ Total Ratio of
044 045 046 047 048 049 050 % | particlesize | Mass | Percentage | o0
id i TestNo. | mass (um) © %) soil loss
um g (
void ratio e o) (%)
Fig-7 Relationship between void ratio and peak strength 106~250 0.60 44.1
(Fe=10%) 5-250D 1.36 75~106 0.10 7.4 0.39
~75 0.49 36.0
200
— 250~425 0.03 44
o ° 106~250 0.12 17.6
X 180+ o 5425D | 0.68 0.20
E \ 75~106 0.05 74
o © ~75 043 63.2
~ 160
-'g» ° o~ 106~250 0.07 9.0
S 140 Test Nol_ 10-250D | 0.78 75~106 | 0.06 7.7 023
“ * 150 ~75 043 | 551
o o 150
8 120 o 15250 || 250~425 | 001 1.2
® 15-425 106~250 0.1 11.6
I I 10-425D 0.86 0.25
1044 045 046 047 048 049 050 R
' ' A ' ' ~75 061 | 709
void ratio e 106~250 | 006 |  13.0
Fig-8 Relationship between void ratio and peak strength 15-250D 0.46 75~106 0.04 8.7 0.13
Fe=15%) ~75 0.32 69.6
250~425 0.01 1.2
106~250 0.08 9.3
15-425D 0.86 0.25
75~106 0.03 35
~75 0.60 69.8
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