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The alkali-silica reaction (ASR) is a major problem that remains yet to be fully comprehended.
This chemical reaction can deteriorate the mechanical properties of concrete significantly.
Consequently, it can cause premature distress in concrete structures and serviceability
problems. ASR affects the modulus of elasticity more drastically than concrete's compressive
and tensile strength. Therefore, the elastic modulus was found to be the best indicator for
identifying the progression of ASR in concrete. Several empirical models have been developed
to estimate the reduction of elastic modulus based on the ASR expansion only. In the most
recent research, other factors such as cement content, reactive aggregate type, exposure
condition and additional alkali content were considered too. Although the recently proposed
model had significant improvements compared to the previous models, essential factors such
as sample geometry and casting direction have not been considered. Furthermore, the
expansion rate should be considered for a better prediction. This component also enables us to
use more inputs, such as data from ultra-accelerated ASR tests that result in a rapid and
significant expansion. In this paper, an artificial intelligence model using the artificial neural
network (ANN) is proposed to provide an accurate estimation for predicting the elastic modulus
of damaged concrete due to ASR by adding the sample size, casting direction, and expansion
rate to the other variables.



