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Abstract:
In recent years geogrids and geotextiles have been evaluated for use as reinforcement in the base course
layer of flexible pavement structures. Adding reinforcement to the base layer can help reduce the
thickness of the base material or increase the life of the roadway. To understand and quantify potential
reinforcement benefit, a program of study that relies on both experimental and modeling studies was
devised. The increased use of finite element modeling to simulate material and system behavior has
also increased the need for more specialized tests performed on the model components.

The focus of this research was to develop test methods and provide data that can be used for the
calibration of constitutive models that describe geosynthetic material parameters and soil/geosynthetic
interaction parameters. Calibration of geosynthetic material models required that elastic, inelastic,
viscous, direction dependant and repetitive load dependant material properties be defined. To define the
soil/geosynthetic interaction characteristics, insoil (confined) tests were performed.

A large scale test facility was designed and built for performing both in-air and in-soil experiments on
geosynthetics. In-air, displacement-rate controlled (monotonic) and load controlled (cyclic) tests on the
geosynthetic material allowed orthotropic elastic and isotropic yield material properties to be obtained.
Monotonic pull-out tests were performed at three levels of normal confinement to calibrate
soil/geosynthetic interaction parameters. Several common methods of interpreting the data from these
tests were examined, but, due to complications associated with these methods, a numerical solution of
the governing differential equation, which describes the interaction problem, was formulated. 
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