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Abstract
A significant percentage of road pavements suffer from cracking and rutting, primarily owing to

poor asphalt mixture characteristics and heightened traffic loads. Subsequently, they acquire defects

such as creep, fatigue, and rutting. To address these issues, this study explores the use of crumb

rubber (recycled tyres) and silica fume (by-product of silicon alloy production) as modifiers for

enhancing asphalt performance. Asphalt mixes were prepared with varying amounts of crumb

rubber (5–10% by weight of bitumen) and silica fume (5–10% by weight of fine aggregate). Aggregate

tests (Aggregate Impact Value Test, Aggregate Crushing Value Test, Los Angeles Abrasion Value Test,

and water absorption), bitumen tests (penetration, softening point, and ductility), and mechanical

performance tests (resilient modulus, dynamic creep, and Scanning Electron Microscopy analysis)

were performed. Results revealed that the mixture containing 10% crumb rubber and 5% silica fume

exhibited a 25% increase in resilient modulus and a 30% reduction in permanent strain compared to

the conventional mixture. This combination modification method is unique in integrating both
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crumb rubber and silica fume at optimized levels to enhance the performance for both mechanical

and morphological properties simultaneously. It can be concluded that the utilizing of these

materials significantly improves pavement lifespan and reduces environmental impact while also

improving sustainability and durability. © 2026, National University of Malaysia. All rights reserved.

Author keywords
Crumb rubber; green pavement; hot mix asphalt; modified asphalt; silica fume

Corresponding authors

© Copyright 2026 Elsevier B.V., All rights reserved.

Corresponding

author

M. Bujang

Affiliation Centre of Research for Innovation and Sustainable Development (CRISD),

University of Technology Sarawak, Sarawak, Sibu, 96000, Malaysia

Email address mastura.bujang@uts.edu.my

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

Abstract

Author keywords

Corresponding authors

6/8/26, 5:38 PM Scopus - Document Details

https://www.scopus.com/pages/publications/105038675939 2/3

https://www.elsevier.com/products/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus/content?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030

