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This second volume (2025) brings together a collection of review and 
research articles focused on sustainable innovations in construction materials 
and geotechnical engineering. The first article by Mahi et al. [1] reviews the 
potential of biochar as a sustainable cement replacement, highlighting its 
ability to improve mechanical and durability properties of concrete composites. 
Their research demonstrated that biochar can enhance early-age compressive 
strength, with the most significant improvements observed at lower replacement 
levels (approximately 2–5%). Moreover, flexural and tensile strengths showed 
moderate increases depending on the biochar dosage, feedstock origin, and pre-
treatment methods. However, higher replacement levels resulted in strength 
reductions due to increased porosity and greater water demand.

The second article by Mahi et al. [2] examines the role of limestone powder in 
enhancing the mechanical performance of concrete, emphasizing its contribution 
to strength and sustainability. They concluded that finer limestone powder 
particles enhance the compressive strength of concrete by filling voids and 
serving as nucleation sites for hydration products. However, excessive limestone 
powder content may lead to a dilution effect, reducing compressive strength. 
Conversely, when combined with other waste materials such as marble waste 
aggregate, limestone powder can improve elastic modulus, as well as tensile and 
flexural strengths. These findings highlight limestone powder as a practical and 
sustainable additive for improving concrete performance.

Addressing the growing need for recycling in construction, the third study 
by Abhi et al. [3] investigates the compressive strength behavior of recycled 
concrete when fine aggregates are replaced with rubber crumb, offering insights 
into waste management and material reuse. They observed that conventional 
concrete produced the most effective results compared to mixtures containing 
various percentages of rubber crumb. Furthermore, the compressive strength 
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progressively declined—by as much as 56.82%—as the proportion of rubber 
crumb replacement increased in the specimens.

The fourth article by Mamat et al. [4] presents a comparative analysis of 
fly ash-enhanced micropiles, demonstrating their effectiveness in creating more 
sustainable foundation systems. They concluded that micropile fly ash (MFA) 
offers structural advantages while promoting sustainability through the use of 
waste materials. The study highlights MFA’s potential as a viable alternative 
to conventional micropile systems, providing notable environmental and 
performance benefits. Further research is recommended to evaluate the long-
term performance and scalability of MFA systems across various geotechnical 
applications.

In the field of pavement engineering, the fifth contribution by Ahad Rahman 
Khan and Tabassum [5] explores how crumb rubber modified bitumen can 
significantly enhance both performance and cost-efficiency in asphalt pavement, 
aligning with green infrastructure goals. From their investigation, the use of 
crumb rubber modified bitumen proved advantageous, with binder material costs 
reduced by about 8% for a typical pavement section. This cost saving resulted 
from lower bitumen consumption and the substitution of recycled rubber, a more 
economical alternative.

Lastly, the sixth article by Maulida et al. [6] evaluates how flakiness and 
elongation index compliance affects Marshall parameters in asphalt mixtures, 
offering critical guidance for quality control and structural performance in road 
construction. Based on laboratory results indicate that mixtures containing 
coarse aggregates exceeding the index limit have an optimum asphalt content 
(OAC) of 5.85%, whereas mixtures meeting the limit achieve an OAC of 6.05%. 
Furthermore, asphalt mixtures with compliant aggregates exhibit higher stability 
and improved resistance to traffic loads, underscoring the importance of well-
graded coarse aggregates in asphalt concrete mixtures.

Together, these articles reflect a strong movement toward eco-friendly 
practices, resource-efficient designs, and performance-optimized solutions in 
civil engineering.
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