CHAPTER ONE
1.0.	Introduction
1.1.	Background of the Study
The construction sector relies heavily on concrete, a composite material whose strength and durability are largely determined by its coarse aggregates. However, conventional extraction methods cause environmental degradation and contribute to the significant carbon footprint of the industry. In light of these concerns, this study examines the potential of hardened bamboo as a sustainable, renewable substitute for natural coarse aggregates, thereby reducing ecological impacts while also offering improved workability and cost benefits.
Compared with other agricultural byproducts, bamboo is a type of woody plant, has the remarkable characteristic of growing approximately three times faster than most other plant species (Alencar, 2023). Bamboo has become an economically efficient and environmentally friendly alternative to contemporary building materials due to its significant advantages, such as renewability, rapid growth, and reliable mechanical properties (Adesina, 2019) Compared with trees, bamboo plants are believed to possess greater rates of CO2 absorption and O2 production, thus contributing to efforts to combat climate change (Correal, 2016). Bamboo can be used to make beams, louvers, frames, tubes, and components subjected to bending stress in structural concrete structures, or it can be made into bamboo fibers and bamboo chips to be added to concrete. (Mansur & Aziz., 2021) used bamboo mesh to reinforce cement mortar, improving its strength, ductility, and toughness. (Moroz et al., 2014) proposed reinforcing concrete masonry walls with rattan bamboo to increase the shear-bearing capacity and ductility of the walls. (Brindha et al., 2017).
Concrete is a composite material made from cement, water, coarse and fine aggregate. The usage of concrete from global societies is after to water. Coarse aggregate is more essential in concrete which is used a compaction material in higher volume ratio. Thus there is a requirement for option coarse aggregates. Considering a worldwide temperature alteration, absence of assets and ecofriendly issues, the utilization of characteristic materials got to be distinctly dynamic in the development business (Kazemi et al., 2023).
Bamboo stands out among agricultural by-products and is highly productive, with over 1200 species covering about 22 million hectares worldwide. In 2021, China's bamboo forest area increased by 1.1511 million hectares, including 599800ha of moso bamboo. In tropical and subtropical climates, bamboo can proliferate in 6–8 months and reach maximum height and strength in 3–8 years (Atanda, 2015) Bamboo has a faster CO2 absorption rate and higher O2 production. Each kilogram of round bamboo can absorb 5.69kg of CO2. Bamboo's carbon reduction and carbon sequestration abilities far exceed those of trees, for instance, about 1.46 times higher than fir trees and 1.33 times higher than tropical rainforests (Wang, 2024). Its lightweight nature, toughness, and earthquake resistance make it attractive for construction. Consequently, researchers have increasingly explored its application in this field.
Natural aggregates, derived from quarrying processes, pose several environmental challenges including resource depletion and elevated CO₂ emissions (Xiao, Li, & Chen, 2020). With the construction industry responsible for roughly 7% of global carbon emissions (Zhou, Zhang, & Wang, 2024), eco-friendly substitutes are urgently needed. Bamboo, known for its rapid growth, high CO₂ absorption, and renewability (Atanda, 2015; Wang, 2024), has traditionally been used in building. Recent studies suggest that its inclusion—either as reinforcement or aggregate, could feasibly decrease the environmental impact of concrete production (Adesina, 2019).
1.2.	Statement of the Problem
The unsustainable extraction of natural aggregates is leading to resource scarcity and environmental imbalance. Despite bamboo’s long-established role in traditional construction, its application as a coarse aggregate substitute in concrete has not been fully tested or optimized, posing a significant gap in sustainable construction research.
1.3.	Aim of the Study
	The aim of this study is to perform an experimental study into the use of hardened bamboo as a replacement of coarse aggregate in concrete.
1.4.	Objectives of the Study
	The objectives of this study will be as follows:
i. To determine the particle distribution of the bamboo as coarse aggregate.
ii. To determine the workability of the concrete made of bamboo.
iii. To determine the sustainability of hardened bamboo in concrete as a replacement to coarse aggregate.
iv. To determine the compressive strength of concrete made of bamboo.
1.5.	Justification of the Study
The search for sustainable construction materials is critical given the environmental challenges posed by conventional aggregate extraction. Bamboo is abundant, rapidly renewable, and offers a lower ecological footprint. Its effective integration into concrete could reduce CO₂ emissions, decrease production costs, and promote green building practices (Munir, Singh, & Ahmed, 2022). Such investigations are invaluable to advancing modern, sustainable construction methods.
1.6.	Scope of the Study
This study is confined to laboratory investigations of concrete mixes wherein bamboo aggregates replace natural coarse aggregates at 10%, 20%, and 30% by volume. Comprehensive tests will be conducted to compare physical, mechanical, and durability properties against control mixes made with conventional aggregates. Findings will form the baseline for further in-field research and potential industry applications.
Furthermore, the study will be conducted in a controlled laboratory setting, using bamboo species that are locally available and can be sustainably harvested. The findings will be compared to control concrete made with 100% conventional aggregates to assess performance differences.





