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An Analysis of Stresses and Behaviors in the Geotextile-Reinforced Soil Structures
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Summary

The use of geotextile as reinforcing materials in soil structures has become widespread th-
roughout the world. Geotextile reinforcement has been used in retaining walls, roadbed,
embankment stabilization and especially reinforcement of soft foundation, and so on. In the
past, however, its design and construction have been performed empirically. In this study,
laboratory model tests were carried out in order to investigate the effects of geotextile rein-
forcement on vertical and horizontal displacement and other characteristics in soft founda-
tions, The experiments were executed in eight treatments;no geotextile between embank-
ment and subsoils, and seven geotextiles with different tensile strength, And such factors
as the loading conditions, the tensile strength of geotextiles, the ingredient of geotextiles and
the elapsed time were investigate in this study.

And the analytical method were executed in order to study the stress and behavior of
geotextile- reinforced soil structure by the nonlinear elasto- plastic finite element model.

The following conclusions were drawn from this study.

1. Geotextile reinforcement reduced the effects of banking loads on subsoils more effectively
with the increase of their tensile strength,

2. As the tensile strength of geotextiles was increase, the rate of the initial vertical disp-
lacements of loading plate was reduced inverse proportional to loads, However, the effect
of loading was reduced when the loads exceed a certain limits,

3. The effect of reinforcement of nonwoven geotextile was 1.5-4.5 times larger than that
of the woven geotextile with equivalent tensile strength,

4, The increased bearing capacity and the reduced settlement are proportioned as the tensile
strength of geotextile,

5. The settlement at the long time loading were developed almost all, were completed after
10 days and the additional settlement were not developed since then.

6. The nonlinear elasto- plastic finite element method are accurate to predict the stresses
and behavior of geotextile-reinforced soil structures,
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Fig. 1. Structure of model.
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Fig. 2. Gradation curves of sand and clay.
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Table-1, Physical properties of sand tested.
Moisture Specific Unit Weight |  Void ratio Uniformity Co-| Angle of Internal
Con%ent Gravity g/cm® Max. Min. efficient (Cy) Friction g, ()
3. 64 2. 62 1. 65 0.78 Q.59 1. 20 38
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Table-2. Physical and mechanical properties of clay tested.

Grain size Atterberg
Percent (%) Limit (%) Specific Unit Weight
Sand Silt Clay LL PL PI Gravity (g/cm?)
2.40 55. 45 42.15 48. 31 19. 24 29. 07 2. 644 1. 450
Triaxial Compression Test - Permeability Classification
Angle of Internal Cohesion
Friction ¢u(°) Cu (kg/cm? (em/ sec)
4 0. 035 2.2x10°° CL
Table-3. Properties of geotextiles.
Trade Name Structure Material Weight Tensile Permeability
(g/m) Strength(kg /in) {em/sec)
KP 2500 Woven Polyester 90 77 0. 00001
KP 5001 Woven Polyester 140 102 0. 00001
KP 30003 Woven Polyester 250 178 0. 0001
KP 30001 Woven Polyester 300 254 0. 0001
KP 60001 Woven Polyester 600 381 0. 0001
TS 500 Nonwoven Polypropylene 140 64 0.232
TS 700 Nonwoven Polypropylene 280 102 0. 154
Test method KS K 0514 KS K 0520 | KS F 2322
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