Prediction of residual strength of soil at super large strain level

using the stacked-ring shear apparatus
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Research Background How to evaluate residual strength?

In recent years, during the 2016 Kumamoto earthquake and onventional Apparatus Stacked Ring

the 2018 Hokkaido Eastern Iburi earthquake, several Unable to apply large mmsses .
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Slope failure associated with large shear deformation. No predetermine shear plane

Evaluation of residual strength at super large strain Possible to apply for super large

level Is necessary to investigate. strain (1200 % or more) and simulate |
Objectives simple shear condition before the strain

1.To investigate the influence of friction, and soil leakage of stacked localization. | Complete view of stacked ring
ring shear apparatus on the stress-strain characteristics of sand . Issues on stacked ring shear apparatus

2.To predict the residual strength of natural volcanic ash soil which Friction between soll and rings
induced large slope failure. Soll leakage
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Prediction of residual strength of volcanic

Materials | > -
. | ash soil (Ta-d
o (Ta-d)

Critical State at e-G, space o
Volcanic ash soil (Hokkaldo Ta d)_\ ‘ Silica sand # 7 \ volcanic soil Ta-d at e-logo, space

: . Constant
1| Coulomb failure volume test

criterion

Volume change characteristics of

Influence of friction (Stacked ring shear apparatus)
05 Rings 11 Rings

Shear displacement (mm) Shear displacement (mm)
10 19 29

.(kPa)

avg.res

Avg. Residual Shear

Stress, T

1 |—0— Initial (Cons. Pressure) ., .
] |—=— Critical state (cons. Pressure) ’ ' Constant
1 |—®— Critical state (Cons. Volume)
1 [—O— Initial (Cons. Volume)

pressure test

10 100
¢ Critical State Line Avg. axial stress, c. (kPa)

Expansion

— : Void ratio axial v'Residual strength was defined at
. o2 i : stress the shear strain around 1200%.
action’ ™ 1095 : characteristics : : "
A+ - ' v'Volcanic soil exhibited strong
0 Shear Strain, y (%) . . .
Shear Strain, y (%) Avg. Axial Stress, Gy, (kPa) contractive behavior, and single

Consolidation(kPa) Peakstrength (kPa) Residual strength (kPa) Consolidation(kPa) Peakstrength (kPa) Residual strength (kPa) o .
critical state line was observed.

Comparison to v'Void ratio is very di.fficult to
evaluated after strain

previous study localization.
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Friction has negligible effect on peak and residual strength.

Dilation characteristics Is strongly influenced by friction. 05 |
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rings show more dilative characteristics than 11 rings. et el 0" [ades mesheren v/ Tri-axial test may

rings (Watanabe et al.)

Influence of soil leakage (Stacked ring shearapparatus) | N "~ | lead to overestimate

Soll leakage affect the ﬁ‘ﬂ ﬂ _5 = [ the residual strength.
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v'Stacked ring shear apparatus more convenient than tri-axial
apparatus for prediction of residual strength of volcanic ash
soil.
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