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IMPROVING THE LOAD CAPACITY OF STRUCTURES BY CONSIDERING IN THEIR
REDUCED PERFORMANCE UNDER COLD, SNOWY CONDITIONS

Abstract

Because of the characteristics of Hokkaido as a cold, snowy region, it is affected by freezing, thawing and other phenomena that
occur with fluctuations in temperature, and it is necessary to consider maintenance and management of bridges in the prefecture
from a viewpoint different from that of commonly used maintenance and management methods in milder climates. For example,
the reinforcement method of attaching CFRP sheets to the RC slabs of road bridges requires countermeasures to enable
construction in winter and repairs to be carried out on parts subject to frost damage. In this study, focus was placed on two types
of CFRP sheets made of different materials that are extremely workable and durable in winter, and their fatigue characteristics
were examined. In addition, a design manual (draft) was developed to reflect the temperature characteristics of rubber bearings,
which have been used on many bridges in recent years and are known to be temperature-dependent.

In the study of ductility of steel plates in low-temperature conditions, focus regarding the evaluation of ductility in low-temperature
conditions was placed on the most fragile welded metal parts, and ductility verification tests were conducted by improving the
welding conditions and using different welding materials. ~ As the test results tend to indicate that it is difficult to set conditions to
satisfy both ductility and construction quality requirements in low-temperatures, additional tests were conducted using aging steel
materials from the time of the establishment of JIS standards, with a review of the indicators of ductility in mind.

Keywords: cold, snowy region, existing RC slab, fatigue durability, CFRP sheet, wheel-running test, repair
and strengthening, rubber bearing, manual, temperature dependence, impact absorption test, Charpy
impact test, thick steel plate steel, low-temperature conditions
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