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ABSTRACT:

The ability to spatially map the stiffness of the foundation layers under concrete pavements with intel-
ligent compaction has created a need to define limits on the allowable stiffness variations in a given
construction area as well as the maximum size of a non-complaint area which does not require reme-
dial action. In this study a two-dimensional finite element analysis was completed to determine the
effects of four nonuniform subgrade support conditions relative to uniform support on the tensile
stresses in a concrete slab under tandem axle loading and temperature curling. Field measurements
to estimate the spatial stiffness of the soil have also been taken and analyzed with the same 2-D
analysis program to determine if the theoretical analysis conclusions are valid. Finally, 3-D finite ele-
ment analysis were completed on the same nonuniform support conditions with slabs that have pre-
existing cracks to determine if there is an interaction between existing flaws in the concrete slab and
nonuniform support.
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