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BUNDAM RO: PERFORMANCE OF HEMP FIBER REINFORCED CONCRETE AND
NATURAL RUBBER LATEX-MODIFIED CONCRETE USING RECYCLED CONCRETE
AGGREGATE AS A SUSTAINABLE RIGID PAVEMENT
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This study investigates the incorporation of sustainable materials in concrete
pavement to enhance its performance. Initially, the research examines the role of
hemp fiber in hemp fiber-reinforced concrete (HFRC) to improve fatigue performance
and prolong pavement service life. Hemp fiber is mixed into concrete using both
natural coarse aggregate (NCA) and recycled concrete aggregate (RCA). The results
indicate that the hemp fiber content is optimized at 0.5% for both NCA and RCA,
identified as the most effective concentration for enhancing flexural strength and
fatigue performance compared to the control samples. Subsequently, the study
explores the use of natural rubber latex (NRL) in modifying concrete for rigid pavement
with the substitution of waste aggregates like PET plastic and crumb rubber. The
research assesses various properties such as compressive and flexural strengths,
modulus of elasticity, and toughness. Findings indicate that higher ratios of these waste
aggregates tend to lower the compressive and flexural strengths. Scanning electron
microscopy (SEM) analysis -indicated that fhe poor bond strength between cement
pastes and these aggregates is a significant factor in their reduced performance.
Integrating NRL enhances the bond strength, creating a film network that acts as a
bridging mechanism. A 10% replacement of PET and crumb rubber, blended with NRL-
modified concrete, meets the minimum standards for sustainable road construction.
This approach offers the dual benefit of reducing waste materials and lessening

environmental impact.
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