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ABSTRACT

The purpose of this study is to invesﬁgate soil-composite geotextile interaction
behaviors under pullout test conditions in order to establish appropriate method for modelling
load-deformation properties of the geotextiles in finite element analysis of reinforced earth
structures. Altogether 27 samples of composite geotextiles with lengths between 0.30-1.00 m. and
elastic modulus values between 330-1,900 kN/m were subjected to laboratory pullout test using
fine sand as backfill. Tension tests, direct shear tests and triaxial compression tests were also
conducted in order to establish material properties for inputting in finite element analyses.

The fine sand used in this study has uniform gradation with dry density of 15 kN/m’
and friction angle of 32°. Stress-strain relationships of the fine sand under triaxial compression
were found to fit with hyperbolic law relatively well with parameter R,= 0.9 and m = 0.9.

From inair tension test, the three grade geotextile PEC 50, PEC 100 and PEC 200
were found to have ultimate tension capacities of 52, 109 and 155 kIN/m respectively. And from
direct shear test, the coefficient of interface friction with sand of the three geotextiles were found

to be 0.9, 1.0 and 0.75 respectively.



Results from pullout test indicate that the average shearing resistance of soil-
geotextile interface decreases with the decreasing in elastic modulus of clasticity of the
geotextiles. Large experimental errors were found in values of displacement measurement due to
poor clamping of lbadilig grip.

Results of finite element analysis indicate that, by applying hyperbolic law to model
stress-strain relationship of the sand backfill, nonlinear tension distribution along the geotextile
length under pullout action can be predicted in concordance with reported laboratory
investigations. Even though load displacement relationship from the analyses do not show clear
ultimate peak, maximum pullout resistance can be established from the progressive expansion of
plastic zone around the geotextiles.

Results of finite element analysis also indicate that there exists optimum values of
anchorage length for every reinforcement configurations. Anchorage lengths beyond this
optimum values would not contribute to increasing in pullout resistance as no load transfer from
reinforcement to soil occur. The optimum anchorage lengths were found to vary with level of
normal stress acting on the reinforcement, allowable sirain and elastic modulus value of the

reinforcement and shear strength of the soils.



