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RESEARCH ON THE MAINTENANCE AND RECONSTRUCTION OF THE
INFRASTRUCTURE SUBJECT TO FROST DAMAGE AND COMBINED EFFECT OF
DETERIORATION

Research Period : FY2016-2011
Program Leader : Director of Cold-Region Maintenance Engineering Research Group
KUMAGAI Masayuki
Research Group : Cold-Region Construction Engineering Research Group
(Structures, Geotechnical)
Cold-Region Maintenance Engineering Research Group
(Materials, Road Maintenance)
Cold-Region Hydraulic and Aquatic Environment Engineering Research Group
(River Engineering, Port and Coast)

Materials and Resources Research Group

Abstract : Extending the lifespan of infrastructure in cold, snowy regions requires research and
development of technologies that address frost damage and combined deterioration caused by harsh weather
conditions, such as low temperatures, snow cover, freeze-thaw, snowmelt water, and salt.

This research and development program aims at cross-sectoral technological development for various
structures and the systematization of inspection, diagnosis and evaluation methods, repair and
reinforcement, and renewal and new construction with higher durability, based on the characteristics of the
mechanism of frost damage and combined deterioration and damage.

In fiscal year 2017, we carried out laboratory tests and experimental construction to assess the techniques
for inspecting, diagnosing and evaluating various civil engineering structures , including load tests of bridge
slabs with both frost and alkali-silica reaction (ASR) damage. We also conducted laboratory experiments to
develop techniques for applying antifreeze admixtures under cold conditions and field experiments to test
techniques for repairing and reinforcing various civil engineering structures. Finally, we carried out
laboratory tests and experimental construction to develop techniques for renovating and building various
civil engineering structures, including field experiments to assess newly constructed slope drains designed to
resist frost heaving.

Key words : frost damage, combined deterioration, concrete structure, road pavement, cut slope
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