Chapter Four
4.0							Fabrication Detail and Result analysis of Fenced Rails
4.1 	Fabrication Process
The fabrication of fenced rails was carried out in stages, following standard workshop practices to ensure structural integrity, functionality, and good aesthetics. The process involved design preparation, material cutting, assembly, welding, surface finishing, and installation. Below is a step-by-step outline of the procedures:
4.1.1	 Design and Layout
A working drawing was prepared showing the dimensions of posts, horizontal rails, pickets, and spacing details and the positions of all components were marked out on the workshop floor or on a large flat surface using chalk and measuring tools.  A standard fence height of 1.8 meters was used, with post spacing at 2.0 meters centre-to-centre.
4.1.2        Cutting of Materials
Mild steel hollow pipes (50 mm × 50 mm × 3 mm) were measured and cut to length for the posts using an angle grinder. Flat bars (40 mm × 6 mm) or rods (16 mm diameter) were cut for the horizontal rails and pickets as specified in the drawing. Base plates (6 mm thick steel plates) were cut to size and drilled for anchor bolt holes using a drilling machine. All cut surfaces were cleaned using a file and emery cloth to remove burrs and sharp edges.
4.1.3     Assembly and Tack Welding
The base plate was positioned and tack-welded to the bottom of each post. Horizontal rails were clamped in position and tack-welded to the posts at the designated top and bottom positions. Vertical pickets were positioned between the rails at regular intervals (typically 150 mm spacing) and tack-welded in place. All assemblies were checked for squareness, alignment, and plumb using a try square, spirit level, and measuring tape.
4.1.4	 Welding
The tack welds were reinforced with full-length welds using arc welding (E6013 electrodes). Weld beads were applied along all joint lines, ensuring proper fusion and penetration to achieve structural strength. Slag and spatter were removed using a chipping hammer and wire brush after welding.
4.1.5	Surface Finishing
All welded joints and surfaces were ground smooth where necessary using an angle grinder. The entire assembly was cleaned of rust, oil, and dirt using degreasing agents and emery cloth. One coat of anti-rust primer was applied using a brush or spray gun and allowed to dry. Two coats of industrial-grade enamel paint (or powder coating if available) were applied for corrosion protection and aesthetics.
4.1.6	Safety Measures
Appropriate personal protective equipment (PPE) such as gloves, goggles, welding shield, and safety boots were worn throughout the fabrication process. Fire extinguishers were kept on hand during welding operations. Workshop floor was kept clean and free of flammable materials.
4.2	Result Analysis
The fabrication of the fenced rails was successfully completed following the outlined design and fabrication procedures. The finished structure met the functional, dimensional, and aesthetic requirements of the design, and key performance aspects were evaluated as follows:
4.2.1 Structural Integrity
The assembled fenced rails were subjected to basic manual load tests and visual inspections to assess their stability and strength. The fence panels were rigidly secured, with no observable wobbling or deflection when moderate lateral force (approx. 50–100 N applied manually) was applied. Weld joints exhibited good fusion with no visible cracks, porosity, or undercuts. The use of E6013 electrodes produced smooth weld beads appropriate for mild steel structures. Posts bolted to concrete pads held firm under load, confirming that the base plates and anchor bolts provided adequate support.
4.2.2	 Surface Finish
The surface treatment (anti-rust primer and topcoat paint) resulted in a uniform finish free of visible brush marks, runs, or unpainted areas. The paint adhered well to the steel surface, suggesting adequate surface preparation before application. The application of two coats of paint not only improved the aesthetic appearance of the fenced rails but also provided essential corrosion protection.
4.2.3	Strength and Safety Margin
Based on design calculations, the bending stress developed in the posts under estimated wind load was 116.6 MPa, giving a factor of safety (FOS) of approximately 2.14 against the mild steel yield strength of 250 MPa. This value is within the acceptable limit for fence structures exposed to normal environmental conditions.
4.3 Bill of Engineering Measurement and Evaluation
Bill of Engineering Measurement and Evaluation (BEME) for the fabrication of 10 units of fenced rails, broken down based on components and materials used
















Table 4.1 Bill of Engineering Measurement and Evaluation
	S/N
	Component
	Material Used
	Specification
	Unit (pcs)
	Unit Rate (₦)
	Total Cost (₦)

	1.
	Vertical Posts
	Mild Steel Square Pipe
	50 mm x 50 mm x 2.5 mm, 2.4 m length
	2
	3,500
	7,000

	2
	Horizontal Rails
	Mild Steel Square Pipe
	50 mm x 50 mm x 2.5 mm, 3 m length
	2 
	3,200
	6,400

	3
	Vertical Bars (Pickets)
	Mild Steel Rods or Square Bars
	25 mm x 25 mm x 1.5 m length
	5 
	1,000
	5,000

	4
	Base Plates
	Mild Steel Plate
	6 mm thick, 100 x 100 mm
	2 
	1,200
	2,400

	5
	Brackets & Joinery
	Mild Steel Angle or Flat Bar
	25 mm x 3 mm
	
	-
	1,000

	6
	Fasteners
	Galvanized Bolts, Nuts, Washers
	M12 x 75 mm bolts
	1 
	1,500
	1,500

	7
	Welding Consumables
	Electrodes, Wire, Grinding Discs
	E6013 or equivalent
	
	-
	1,500

	8
	Protective Coating
	Red oxide primer + black paint
	Zinc-based (cold galvanizing)
	
	-
	2,500

	9
	Cutting & Fabrication
	Labour for cutting, fitting and welding
	-
	
	-
	4,000

	10
	Painting Labour
	Surface preparation and finishing
	-
	
	-
	1,500

	11
	Installation Provision
	Setting & alignment guides
	Optional for portable frame
	
	-
	1,000

	12
	Subtotal (Materials + Labour)
	
	
	
	
	₦33,800

	13
	Overhead (10%)
	
	
	
	
	₦3,800

	14
	Contingency (5%)
	
	
	
	
	₦1,880

	
	Total 
	
	
	
	
	| ₦39,480
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