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New Maintenance Methods for Transportation Facilities Considering Long-Term
Deterioration of Coarse Grain Materials: From Empirical Knowledge to Scientific
Knowledge Maintenance
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Coarse-grained materials are widely used as roadbed materials in railroad
and road facilities. At the time of construction, the coarse-grained materials are within the
specified grain size range, but they are crushed and finer-grained by traffic loads. As the finer
grading progresses, settlement occurs more frequently, increasing the risk of derailment and
sinking. In order to prevent disasters, it is important to make appropriate decisions on the timing
of roadbed material replacement and improvement. In this study, we investigated the effects of
crushing on the water retention, permeability, cyclic deformation, and bearing capacity of roadbed
materials. An analytical method was also proposed to predict the deformation, settlement, and
stability of track and pavement with aged roadbed materials. Furthermore, an evaluation method for
the soundness of roadbed materials was proposed, and a new improvement method was developed.
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