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Abstract

This study aims to contribute to road pavement lifespan extension in snowy cold regions. Diagnostic techniques for the
early prediction of damage and deterioration of road pavements and techniques for preventive maintenance of road
pavements were developed. As a result of our study, three techniques were developed: 1) a technique for analyzing the falling
weight deflectometer (FWD) time history data and detecting possible structural failure of pavement before the occurrence of
failure, based on FWD dissipated work; 2) a technique for detecting the moisture in aggregate and diagnosing the condition
of the aggregate before the pavement interior becomes gravelly, which uses changes in the signal of the underground radar;
and 3) a technique for detecting locations of possible pothole occurrence through the detection of changes in temperature
from confined moisture or water inside the pavement by using an infrared camera. The study also confirmed the possibility of
elucidating the rupture mechanism of pavement by clarifying the deformation of aggregates inside the pavement step by step,
which was done by using X-ray CT and digital image correlation.

For preventive measures that are beneficial in extending pavement lifespan, three proposals were made: 1) a technique for
using sealing materials in cold, snowy regions; 2) a control technique against bottom-up cracks that uses overlay with a sheet
coating technique; and 3) an asphalt mixture for high-durability binder course which is constructed over the concrete slab.
Furthermore, we developed a test method for assessing the performance of crack sealing materials for cold regions, and a new
crack sealing material for cold regions.

Key words: preventive maintenance, FWD, underground radar, infrared camera, sealing material, sheet coating technique,

concrete slab
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