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Abstract:
Reinforcing flexible pavement roadways with geosynthetics has been proposed to reduce the thickness
of the base course layer. Mechanisms of reinforcement have been identified, but not quantified. A
design procedure that incorporates the reinforcement provided by geo synthetics would provide more
efficient use of aggregate and geosynthetics than those currently available. Research at Montana State
University has been initiated in this area. Its goal is to quantify the reinforcing benefit of geosynthetics
leading to the development of a roadway design procedure.

This thesis, which is the first phase of the research, is the study of possible strain sensors and
installation techniques that can be used to monitor the performance of a geosynthetically reinforced
roadway. With suitable strain sensors identified, the follow on phases of research at Montana State
University will quantify the reinforcing benefit of geosynthetics.

Research was conducted in two areas. A full scale reinforced flexible pavement roadway was built and
instrumented with vibrating wire, foil strain gauge, and LVDT technologies. The instruments were
monitored over a four month period while the roadway was subjected to heavy truck traffic. The
evaluation of mounting techniques used to fasten the strain sensors to the geosynthetics was
accomplished with the use of a wide width uniaxial tension facility.

Results from the study show that all three of the technologies are viable candidates for use in further
research. The effect of mounting techniques used to fasten the strain sensors to the geosynthetics was
seen to have a major impact on the strain measured by the transducer. Calibration factors were
developed to convert the strain measured by a sensor to the global strain in the geosynthetic. The need
to account for temperature effects regarding thermal strain and signal distortion was also identified. 
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