CHAPTER ONE
1.0 				Introduction
Fencing has been an essential component of human settlements for centuries, serving the primary purpose of demarcating boundaries, providing security, and enhancing the aesthetic value of properties. As urbanization increases and the need for property protection becomes more pronounced, the fabrication of fenced rails has evolved from simple wooden barriers to sophisticated metal structures that provide durability and strength (Popoola, 2018). Fenced rails, in particular, offer a practical solution for residential, industrial, and public installations where both strength and visual appeal are required.
Metal fences, such as those fabricated from mild steel, are widely preferred due to their mechanical properties. Mild steel provides a good balance of strength, ductility, weldability, and cost-effectiveness, making it a material of choice in many fabrication projects (Kalu, 2007). Unlike traditional fencing materials such as timber, which are prone to rot, pest attack, and environmental degradation, steel fenced rails can withstand harsh environmental conditions and require minimal maintenance when properly protected against corrosion (Oberg et al., 2016).
The fabrication of fenced rails involves a combination of design planning, material selection, measurement, cutting, welding, and finishing processes. The process starts with the preparation of technical drawings, which serve as a guide during fabrication. These drawings include precise dimensions, spacing, and structural details of components such as vertical rods, horizontal rails, and support posts. The fabrication stage entails accurate cutting of materials, welding of joints, grinding, and surface finishing, ensuring the final product meets design specifications and structural requirements (Budynas and Nisbett, 2011).
In the modern context, fenced rails are designed not only for security but also for aesthetics and compliance with building codes and standards. The National Building Code of Nigeria (2006) specifies minimum requirements for fencing in various applications, including height restrictions, material recommendations, and safety considerations for public and private properties. Fabricators must therefore ensure that their products conform to these guidelines to guarantee both functionality and legal compliance.
Furthermore, the advancement of welding technologies and fabrication tools has greatly enhanced the quality and efficiency of fenced rail production. The use of shielded metal arc welding (SMAW), gas metal arc welding (GMAW), and other modern welding techniques contributes to stronger joints and neater finishes, which are critical in structures subjected to environmental forces such as wind load and human impact (American Welding Society, 2015).
Ultimately, fenced rails serve not only as physical barriers but also as symbols of craftsmanship and engineering precision in the built environment (Ugural and Fenster, 2003). Fenced rails are protective barriers commonly used in residential, commercial, and industrial environments to demarcate boundaries and enhance security. The fabrication of fenced rails involves cutting, welding, assembling, and finishing metal bars (often mild steel) into a structured, firm barrier.
1.1	 Advantages of Fenced Rails over Traditional Methods of Fencing
Fenced rails offer several benefits when compared to traditional fencing methods such as wooden fences, bamboo, woven wire, or mud walls. These advantages make metal fenced rails a preferred option in modern construction and security applications
The advantages are as follows:
· Durability: Fenced rails made from steel or iron are more durable and weather-resistant than wood or bamboo. They are less likely to rot, break, or be attacked by termites.
· Enhanced Security: Metal fenced rails provide stronger physical barriers, making it difficult for intruders to breach. They are ideal for residential, industrial, and institutional security.
· Low Maintenance: Once properly fabricated and painted (especially with anti-rust coatings), metal rails require minimal maintenance compared to wood, which may need regular treatment or replacement.
· Aesthetic Appeal: Fenced rails can be fabricated into decorative patterns, enhancing the visual appearance of homes, gardens, and public places, unlike plain walls or wooden fences.
· Longer Lifespan: With proper fabrication and finishing, metal rails can last for decades without significant deterioration, while traditional methods often degrade faster under harsh weather conditions.
· Fire Resistance: Unlike wooden or bamboo fences, metal rails are non-combustible and do not pose a fire hazard, making them safer in fire-prone areas.
· Customization and Flexibility: Fenced rails can be designed in various shapes and heights, tailored to specific client requirements, offering more flexibility than fixed traditional designs.
· Reusability: In the event of relocation or remodelling, metal rails can be disassembled and reused, which is not practical with mud walls or cement blocks.
· Eco-Friendly: Metal fences can be recycled, reducing environmental waste, unlike wood-based fencing which may contribute to deforestation.
· Faster Installation: Fabricated metal rail sections can be installed quicker than constructing walls or weaving bamboo, saving time and labour on-site.
1.2	Aim of the Project
The sole aim of the project is to fabricate fenced rails using locally choice material
1.3	Objectives of the Project
The objectives of the project are as follows:
· To fabricate fenced rails using locally sourced materials.
· To produce durable and well-finished fenced rail segments for practical installation.
· To develop skills in measuring, cutting, and welding metal components and understand the process of fabricating fenced rails to given specifications.
· To enhance practical knowledge and teamwork abilities among students by engaging in collaborative fabrication activities.
1.4	Scope of The Project
The scope of the project includes the fabrication the fence layout and pattern using manual methods, selecting mild steel materials (square pipes, round rods, base plates) for structural integrity., performing basic design calculations, including material estimation, wind load analysis, bending moment, and deflection checks. Cutting, welding, grinding, and assembling the components into the final structure, applying protective coatings (primer and paint) for corrosion resistance and producing a fenced rail section of standard size 

1.5	Significance of the Project
The Fabrication of Fenced Rails project is significant because: It addresses the need for secure, durable, and cost-effective fencing solutions in residential, commercial, and industrial environments.; The project promotes the use of local materials and fabrication techniques, supporting sustainable engineering and economic development; It provides practical training in metalwork fabrication, helping students translate theoretical knowledge into hands-on skills and ; The fenced rail produced serves as a functional model that can inspire further innovation or improvement in boundary fencing systems
1.6	Limitations of the Project
 	The project achieved its primary objectives and the design was limited to manual fabrication techniques, focused on mild steel, without exploring alternative materials like stainless steel, aluminum, or composites that might offer better corrosion resistance or weight advantages.
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