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The necessity of considering the void ratio dependent soil water retention model
in terms of exhausted and drained triaxial compression test simulation for unsaturated soil
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A soil-water-air coupled finite deformation simulation of triaxial shear tests on unsaturated silty
specimens was performed under constant confining pressure and exhausted and drained condition. The
triaxial tests started from a single initial condition and passed through processes of suction variation and
isotropic consolidation. The simulation results showed that the void ratio dependency on soil water
characteristic model is required to simulate the mechanical behavior well.
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Elasto-plastic parameters

Specific volume at ¢ =0 and
p' =98.1 kPa on CSL (s = s ) r 192
Specific volume at ¢ =0 and
, , v I, 2.16
p'=98.1 kPaonCSL (s¥ =s%,)
Critical state constant M 1.33
Compression index 7 0.05
Swelling index K 0.01
Poisson’s ratio v 0.3
Evolution rule parameters
Degradation index of overconsolidation m 1.3
Degradation index of structure a 1.0
Degradation index of structure b 1.0
Degradation index of structure c 1.0
Degradation index of structure s 0.8
Evolution index of rotational hardening b, 0.0
Limit of rotational hardening my —
Initial values
Degree of structure 1/R% 5.0
Overconsolidation ratio 1/ R, 2.5
Void ratio o 1.16
Stress ratio 1o 0.0
Degree of anisotropy $o 0.0
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Soil water characteristic

Maximum degree of saturation % S max 84.0
Minimum degree of saturation % S min 12.0
van Genuchten parameter kPa ! a 0.08
van Genuchten parameter ,
’ ' n 1.6
m =1-1/n
Gallipoli parameter v 4.5

Saturated coefficient of
water permeability m/s
Dry coefficient of
air permeability m/s

kS 4.0x10°°

k? 22x107

Initial degree of saturation % 50 46.5
Physical property
Soil particle density g/cm’ P’ 2.704
Bulk modulus of water kPa K, 2.19x10°
Specific gas constant of air m?/s2/K R 287.04
Absolute temperature K (C] 293.15
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