CHAPTER ONE 
INTRODUCTION
1.1	BACKGROUND OF THE STUDY
Concrete is the widely used number one structural material in the world today. The demand to make this material lighter has been the subject of study that has challenged scientists and engineers alike. The challenge in making a lightweight concrete is decreasing the density while maintaining strength and without adversely affecting cost (Basri.H. B et al., 2019). 
Introducing new aggregates into the mix design is a common way to lower a concrete’s density. Normal concrete contains four components, cement, crushed stone, river sand and water. The crushed stone and sand are the components that are usually replaced with lightweight aggregates (Khedari et al., 2014). 
Lightweight concrete is typically made by incorporating natural or synthetic lightweight aggregates or by entraining air into a concrete mixture. Some of the lightweight aggregates used for lightweight concrete productions are pumice, perlite, expanded clay or vermiculite, coal slag, sintered fly ash, rice husk, straw, sawdust, cork granules, wheat husk, oil palm shell, and coconut shell. (Mannan.M.A. and Ganapathy.C 2012).
There were many experimental works conducted to improve the properties of the concrete by putting new materials, whether it is natural materials or recycle materials or synthetic materials in the concrete mix. The additional material can be replacing the aggregate, cement or just as additive and one form of the additive is natural material. A large amount of agricultural waste was disposed in most of tropical countries especially in Asia for countries like Thailand, Philippine and Malaysia. If the waste cannot be disposed efficiently it will lead to social and environmental problem. The high cost of conventional building materials is a major factor affecting housing delivery in India. This has necessitated research into alternative materials of construction. There is an increasing interest in what happens to products at the end of their useful lives, so natural materials have an advantage in that they can biodegrade or be burnt in a carbon-neutral manner. Natural material like coconut shell and palm kernel shell are not commonly used in the construction industry but still are often dumped as agricultural wastes. However, with the quest for affordable housing system for both the rural and urban population of India and other developing countries, various proposals focusing on cutting down conventional building material costs have been put forward. One of the suggestions in the forefront has been the sourcing, development and use of alternative, non-conventional local construction materials including the possibility of using some agricultural wastes and residues as construction materials. As the natural fibers are agriculture waste, manufacturing natural product is, therefore, an economic and interesting option. Coconuts show a wide diversity in size, weight, shape and color, depending on genetic variety and maturity of the nut at harvest (Ohler, 2009). 
Adeyemi, 1998 investigated, for one mix ratio (1:2:4) the suitability of coconut shell as substitute for either fine or coarse aggregate in concrete production. The comparative cost analysis and strength characteristic coconut shells of concrete produced using crushed, granular coconut shell as substitutes for conventional coarse aggregate. It was concluded that the coconut shell was suitable as low strength-giving lightweight aggregate when used to replace common coarse aggregate in concrete production (Olanipekun et al., 2016).
One such alternative is coconut shell (CS), which is a form of agricultural solid waste. It is one of the most promising agro wastes with its possible uses as coarse aggregate in the production of concrete. This has good potential to use in areas where crushed stones are costly. Statistical data of coconut production shows that, India is producing nearly 27% of total world production and the annual production of coconut is reported to be more than 12 million tons. Presently the coconut shell waste being used for making mosquito coils, angiopathies, etc. (www. Foodmarketexchange.com). Only few studies have been reported on use of coconut shells as aggregate in concrete (Olanipekun E.A.2016). 
1.2	STATEMENT OF THE PROBLEM
The construction industry is facing a significant challenge in reducing its environmental footprint while meeting the increasing demand for building materials. Traditional concrete, a widely used building materials, has a high environmental impact due to its energy-intensive production process, greenhouse gas emissions, and waste generation. The depletion of natural resources, such as sand and gravel, used as aggregate materials in traditional concrete, is becoming a growing concern.
1.3	AIM
The aim of this project is to utilize lightweight concrete incorporating coconut shells as aggregate materials.
1.4	OBJECTIVES
1. To investigate the effect of natural aggregate types on concrete strength.
1. To optimize the mix proportion of coconut shell concrete.
1. To determine the compressive strength of the materials.
1.5	JUSTIFICATION
Coconut shells are a waste product of the coconut industry, and utilizing them as aggregate materials reduces waste and promotes sustainability. Lightweight concrete made with coconut shells has a lower carbon footprint compared to traditional concrete, making it an environmentally friendly alternative.

1.6	SCOPE OF THE STUDY
[bookmark: _GoBack]The scope of the study is comprehensive, encompassing a literature review, experimental investigation, mix design and testing, and comparison with traditional concrete. The literature review will provide a comprehensive overview of existing research on the use of coconut shells as aggregate materials in concrete. The experimental investigation will involve testing the physical and mechanical properties of lightweight concrete made with coconut shells. The mix design and testing will focus on developing a suitable mix design for lightweight concrete incorporating coconut shells and evaluating its workability, compressive strength, and durability.
