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Review on Mechanical Property Evolution of Concrete under Nuclear Radiation Environment
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Abstract: The mechanical properties of concrete under the effect of long-term radiation are significantly degraded, affecting the
long-term operation of existing nuclear power plants. The state-of-the-art on multi-scale evolution of the volume and mechanical
properties of concrete under radiation was reviewed and analyzed. It was indicated that the evolution mechanism of volume and
mechanical properties of minerals, aggregates, hardened cement paste, and concrete have been understood, and the multi-scale
numerical model to predict the performance degradation of irradiated concrete has been developed. However, it was suggested that
the multi-scale model of irradiated concrete based on mineral composition should be developed for reliable prediction of the volume
and mechanical property, considering the randomly distributed aggregates at the mesoscale level and the differences in irradiation
effects of the components.
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Table 1 Siliceous aggregates composition and observed radiation-induced changes in properties
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Aggregate Main mineral

Volumetric expansion/% Mechanical properties decrease/%

Granite, granodiorite, diorite, Quartz, feldspar

quarzitic syenite, sandstone, aleurolite
Gabbro, basalt, diabas, pyroxenite Pyroxene, hornblende
Olivinite, dunite, Olivine, serpentine,

serpentine

silica ceramic containing glass

23.0 90.0-100.0
7.7 14.0
3.0 No significant changes
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