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1.1 [bookmark: _Toc139701]Background of the study 
[bookmark: _Hlk183412452]High-Performance Concrete (HPC) is a specialized type of concrete engineered to meet specific performance requirements, such as high strength, durability, and workability. The demand for HPC has grown significantly due to its application in large-scale infrastructure projects, including highways, bridges, buildings, hydraulic structures, and industrial facilities (Choudhary et al., 2014). HPC typically achieves compressive strengths exceeding 50N/mm2 reaching over 100N/mm2 achieved from common mix grades for HPC such as M50, M60, M70, and higher. This remarkable strength enables the design of slender structural elements and the capacity to support large loads (Mehta et al., 2014). 
HPC differs from normal concrete in its composition, performance, and application, normal concrete, composed of cement, water, aggregates, and minor admixtures, is widely used due to its affordability and availability. However, its limitations such as low tensile strength, high permeability, and reduced resistance to environmental degradation often restrict its suitability for demanding structural applications.

        Concrete is the most widely used construction material globally, and its demand continues to rise. However, this demand comes with a significant environmental cost. The production of cement, a critical binder in concrete, accounts for approximately 8% of global CO₂ emissions. To address this environmental challenge, researchers have explored the use of alternative binders derived from waste materials to reduce reliance on conventional cement. Agricultural residues, when burned under controlled conditions, produce ashes with pozzolanic properties (rich in silica and alumina), which can enhance the strength and durability of concrete (Mehta and Monteiro, 2006).

        Guinea Corn Husk Ash (GCHA) and Rich Husk Ash (RHA) are pozzolanic materials obtained from the controlled combustion of guinea corn husks and rice husk respectively, agricultural by-products of guinea corn and rice. This ash is rich in amorphous silica, making it suitable as a partial replacement for cement in concrete. Pozzolanic materials like GCHA and RHA improve concrete properties by reacting with calcium hydroxide (Ca (OH)₂), a by-product of cement hydration. This reaction forms additional calcium silicate hydrate (C-S-H) gel, which is the primary compound responsible for concrete’s strength. Consequently, GCHA contributes to improved strength, durability, and workability.

       While materials like fly ash and silica fume are well-established in concrete applications, research on GCHA and RHA remains limited. Its utilization presents a significant opportunity for sustainable construction practices by repurposing agricultural waste and reducing the carbon footprint associated with cement production.

1.2 Statement of Problem
 Cement production accounts for 8% of global carbon dioxide emission which   can pose health hazards by air pollution and global warming, substituting GCHA and RHA as a partial replacement for cement could reduce carbon dioxide emission percentage. Guinea corn husks and rice husk which are by-product of cereal production are generated in large quantities across many regions. These husks are often discarded or burned in open fields, contributing to environmental pollution and resource wastage. Preliminary studies suggest that when properly processed, Guinea corn husk ash (GCHA) and Rice husk ash (RHA) exhibits pozzolanic properties, which make it a potential substitute for a portion of cement in concrete which solve pollution problems.
Furthermore, while high-performance concrete (HPC) is known for its superior mechanical properties and durability compared to traditional concrete, its production requires advanced materials and techniques, often making it expensive and less accessible. Exploring cost-effective and sustainable alternatives such as GCHA and RHA in HPC could address this challenge, but there is little existing research on this specific application.
1.3 Aim and Objectives
1.3.1 Aim
Investigation into the strength properties of High-performance concrete using Guinea corn husk ash and Rice husk ash.

1.3.2 Objectives
1. To determine the physical and chemical properties of burnt GCHA and RHA
2. To determine the optimum GCHA and RHA replacement percentage for peak strength performance.
1.4 Justification
This research contributes to sustainable construction practices by evaluating a waste product that is both widely available and environmentally friendly. If GCHA and RHA proves effective, it could reduce cement demand and offer a cost-effective solution for concrete production, especially in regions where guinea corn is cultivated. This aligns with the global push toward sustainable development in construction, as discussed in Shi et al. (2011).

1.5 Scope of study
This research focuses on the evaluation of Guinea corn husk ash (GCHA) and Rice husk ash(RHA) as a partial replacement for cement in high-performance concrete (HPC). This involves investigating the mechanical and durability properties of HPC incorporating varying percentages of GCHA and RHA respectively. The study will examine key performance parameters such as compressive strength under different curing periods and environmental conditions.
The experimental work will involve producing HPC with GCHA and RHA replacement levels ranging from 5% to 20% and conducting tests such as durability and compressive strength tests. These tests are critical for understanding the mechanical behavior of the modified HPC, as reported in studies like Elahi et al. (2023), which emphasized the impact of pozzolanic materials on improving concrete properties under varying conditions. By evaluating these parameters, the study aims to establish an optimal replacement percentage of GCHA and RHA that balances mechanical performance, durability, and environmental benefits.

