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Clarification of the effect of micro-damage caused by internal expansion on the
degradation of the load-bearing performance of structural components and its
loading rate dependence
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The objectives of this study were to clarify the loading rate dependence of
microdamage such as cracks due to internal expansion, and to quantitatively evaluate the
load-bearing capacity and fracture behavior under static and impact loading of RC beams with rebar
corrosion, ASR, and their combined deterioration. To this end, many specimens with accelerated
expansion were made and compression tests were performed, and also static and impact loading tests
were conducted on RC beams to clarify the loading rate dependence at both the material and member
levels. Furthermore, a FE based mesoscale model of concrete consisting of three phases was
constructed. By using that model, the compressive properties of concrete deteriorated by ASR
expansion were evaluated and the loading properties of RC beams can be roughly evaluated by using an

analytical method that integrates the three-phase analysis of water movement, expansion, and
elastoplastic fracture.
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