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Urgency and innovation direction of concrete material research under the background of
durable service of engineering infrastructure
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[Abstract] In view of the accelerated aging of global infrastructure and the shortage of resources, this paper
systematically demonstrates the urgent need to improve the durability of concrete. Based on the latest research
literature, the degradation mechanism of concrete materials under the coupling effect of chloride corrosion,
carbonation and fatigue load is revealed. It is found that the traditional design method is difficult to meet the
requirements of 100—year service, and there are obvious shortcomings in the application of intelligent
monitoring technology and recycled materials. Based on this, four innovative directions are put forward: (1)
developing damage suppression technology for special concrete in harsh environment; (2) Real—time structural
health monitoring system integrating optical fiber sensing; (3) establishing a multi—source solid waste
collaborative optimization model; (4) Develop the life cycle carbon emission control standards. The research
results provide a new material design path for extending the service life of infrastructure.
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