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Study on Void Detection and Soundness Evaluation of Airport Pavement
Immediately after an Earthquake Using FWD

KAWAMURA Naoya*

Synopsis

An airport immediately after an earthquake must function as a base for aircraft that carry rescue teams
and relief supplies. Airport administrators inspect airport pavement immediately after an earthquake so
that they can accept rescue aircraft. Voids are a kind of deformation after an earthquake that occur in or
under pavement due to liquefaction of the base ground. Detailed inspection with available equipment is
necessary when traces of liquefaction are found by visual inspection because voids that do not generate
surface deformation cannot be found by visual inspection.

The purpose of this study is to propose methods for detecting voids and evaluating the structural soundness
of pavement with voids by using a falling weight deflectometer (FWD). Proposing methods for detailed
inspections conducted after an earthquake contributes to judgement regarding whether or not an airport
can accept rescue aircraft.

The author performed FWD tests on concrete pavement and asphalt pavement with voids underneath the
concrete slab and the subgrade layer. The indices for void detection were found by analyzing the obtained
test data. The applicability of the indices was verified by analysis of multilayer elastic theory and FWD
tests conducted on another concrete pavement. Moreover, the author clarified the size of voids that cause
bending fractures of concrete slabs or large permanent deformation of asphalt pavement by repeated
aircraft loading tests and FEM analysis. As a result of the tests and FEM analysis, the author proposes
methods to evaluate the structural soundness of concrete pavement and asphalt pavement with voids.
Finally, the author proposes a flow for detailed void inspection and an evaluation method on the structural

soundness of pavement with voids based on the results of experimental and analytical investigations.
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