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The installation of reinforcement in concrete using chemical adhesives is one of the most
effective methods for enhancing and strengthening concrete structures, particularly in retrofitting
and infrastructure reinforcement projects. This study investigates the influence of adhesive type
and environmental conditions on the tensile strength of embedded reinforcement in concrete. Two
types of adhesives, epoxy and epoxy-acrylate, were selected as bonding agents, and tests were
conducted under various conditions, including vertical and horizontal reinforcement installations in
field (in-situ) settings. The primary objective of this research is to gain a deeper understanding of
how these variables affect the ultimate tensile strength of embedded reinforcement and to propose
optimization strategies for improving their performance.

The results indicated that epoxy adhesive, due to its higher resistance to moisture and
tensile forces, demonstrated an average of 25% better performance compared to epoxy-acrylate
adhesive. Epoxy adhesive exhibited superior bonding strength and stability in humid environments
and under both dynamic and static loads. On the other hand, epoxy-acrylate adhesive, with its
faster curing time and lower cost, proved to be a suitable option for projects requiring
moderate strength and in dry environments. Additionally, the orientation of reinforcementinstallation
significantly influenced the ultimate strength, with vertically installed reinforcement showing higher
resistance compared to horizontally installed reinforcement.

This study also compared the experimental results with international standards ACI 355
and ASTM E488, confirming that the findings are consistent with these standards. Overall, the
results emphasize that the selection of adhesive type and adherence to appropriate environmental
conditions, particularly hole cleanliness and moisture control, are critical factors in enhancing the
performance of embedded reinforcement in concrete. These findings can serve as a guide for
engineers and structural specialists in
selecting suitable adhesives and devel- | i ALLLEE
oping optimized installation guidelines
for construction and retrofitting projects.
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