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Table. 1 Soil properties of fill materials
Soil par Properties
Specitic gravity p, (g/em®) 2.686
Natural vater content w (%) 44.2
Void ratio e (%) 1.193
Grain size distribution ‘
Gravel (%) 0
Sand (%) 1.6
Silt (%) 351
Clay (%) 63.3
Liquid limit (%) 57.37
Plastic limit (%) 22.09
Plasticity index (%) 35.28
Classify Clay (CH)
Unconfined compressive strength | 88.2 (undisturbed)
(kPa)
Triaxial compression test
uu Ccu

Total stress  (kPa) 529 127

¢ (degree) 32 134
Effective stress(kPa) - 17.6

] (degree) - 237
Consolidation
Compression index C, 0.589
Consolidation yield 426.3
stress p, (kPa)
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Table. 2 Material properties of GHDs

TIGI;I’IGS Tensil strength (kN/m) E'°"fati° In-plate permeability {cm/s)
Materials (mm) Tensil strain at| Tensil str Tensil % Nomal stress | Nomal stress | Nomal stress
5% at_10% strength at _98kPa at_196kPa at 294kPa
Reinforoed nowoven | g 450 710 740 114 | 320e-01 | 1.30E-01 | 1.00E-01
Plastic core coverd by| 5 ¢ 440 56.0 850 321 | 160E+01 | 160E¥01 | 1.60E+01
nonwoben fabric
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Fig. 3 In situ behavior of
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Fig. 6 Tensile strain of GHD
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Table. 3 Input parameters of clay
Compression index A |2.556E-01| (unit)
Swel ling index K 2.556E-02
Ctitical state ratio M 1.300E+00
Secondry compression
i ndex o] 5.800E-03
Initial stiffness ratio G, |1.307E+04] kPa
Poisson's ratio v 3.594E-01

Preconsolidation stress p. [1.135E+02] kPa

Coefficient of earth

pressure at rest Kogoc) |7-350E-01

Initial effective stress| o,  |4.615B+01) kPa

Nolmaly coefficient of

earth pressure at rest Kowc) |5.611E-01

Initial void ratio ep |1.193E+00
Unit weight ve |1.570E+01| kN/m’
Reference volumetric ,
strain rate Vo |1.110E-06
Rate of permeability
change ageinst e Ak |2.556E-01
Permeability kyo |6.900E-07| m/hour

Table. 4 Input parameters of GHD

Young's modulus | E [2.240E+05(kPa) kPa
Poisson's ratio n 5.000E-01
Sectionarca | A |3.600E-03 (m%)| m®
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Table. 5 Case of analysis

Joint Stiffaess of |shear stiffess of]
Case GHD element GHIXkPa) joint element
Case 1 X X X X
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Fig. 7 FEMmesh
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Long term Analysis of GHD-reinforced Soft Clay Embankment

Masashi KAMON, Mamoru MIMURA and Nario TAKEO

Synopsis
Geosynthetic Horizontal Drains (GHDs) which have both permeability and strength are applicable to the steep-slope
large-height embankment construction with soft clay. In order to know the long term behavior (displacement and
stability) of the GHD-reinforced embankments, it is necessary to perceive the mechanisms of GHD reinforcement. In this
study, the FEM by an elasto-viscoplastic constitutive theory was used to analyze the behaviors of GHD-reinforced
embankments which are referred to the full scale embankment test. The results show that the frictional properties,

reinforcement function and drainage function of GHD are significant effects on long term stability of embankment.

Keywords: geosynthetic horizontal drain; embankment; reinforcement; in-situ test; finite element analysis



