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This study investigated the expansion behavior and engineering properties of alkali
silica reaction-affected concrete using two local aggregate types in Thailand, the fast
reactive rhyolite and slow late reactive greywacke. The mortar bars’ expansion of
both aggregates at 14 days and 28 days of acceleration were slightly different, but the
concrete behaviors of both sets were clearly significant. For concrete prisms under
both high alkali and temperature conditions, the expansion of both sets exceeded the
suggested- one year limit of 0.04%. Rhyolite sample set yielded the larger expansion
at 84 days compared to that of greywacke (0.144% and 0.093%) which revealed the
faster reactivity. A larger percentage reduction in compressive, tensile splitting, and
flexural strengths were observed in concrete with rhyolite, compare to greywacke
(22.98, 25.98, 34.54% and 14.53, 16.58, 29.46%), but not for the modulus of elasticity
and tensile fracture energy. ASR showed the greater long term impact on the reduced
modulus of elasticity and fracture energy of greywacke concrete compared to those of
rhyolite although the percentage reduction finally reached the same levels (49.34 and
21.72% for rhyolite; 49.61 and 27.09% for greywacke). Moreover, the longitudinal
reinforcement in concrete were affected to concrete expansion depending on the
number and distribution. Rigid-Body-Spring-Model with voronoi random mesh was

clarified to study the expansion behaviors of concrete.
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