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ABSTARCT
The design and construction of household furniture represent a dynamic blend of aesthetics, functionality, ergonomics, and sustainability. This study explores the conceptualization, material selection, structural planning, and fabrication processes involved in producing functional furniture pieces suited for modern domestic environments. It highlights the critical role of user-centered design principles, emphasizing comfort, space optimization, and adaptability to varied interior themes.
The research addresses the application of both traditional craftsmanship and modern manufacturing technologies, including CAD modeling, CNC machining, and eco-friendly joinery techniques. Material choices such as hardwood, engineered wood, metal alloys, and sustainable composites are evaluated based on durability, cost-effectiveness, and environmental impact.
Furthermore, the paper analyzes design standards, modularity, safety considerations, and innovative trends such as smart furniture and space-saving mechanisms. Challenges in balancing cost, aesthetics, and functionality are examined through case studies and prototyping. The findings advocate for an integrated approach that combines design innovation with efficient construction techniques to enhance the quality, usability, and sustainability of household furniture.



CHAPTER ONE
1.0	INTR0DUCTION
This project deals with the design and construction of household furniture (Shelve) is a type of engineering construction which is constructed by making use of timber usually maintain from mature tree and other materials such as nails, hinges etc. household furniture is different from one another base on the various technique use in the design process.
	Recently, household furniture are reconstructed in different ways, styles and pattern depending on the type and size to be constructed in other to meet the need of the clients. Furthermore household furniture must be constructed along side with some factors that must be put into consideration, those include;
1. Cost and price of materials,
2. Durability,
3. Availability of materials,
4. Wood type
5. Shape
6. Size and
7. Ability to resist change
Also, taking good care of the timber to be used for any furniture structure just like the ones use for this project, the cost of different type of woods and their suitability for the construction is noted. many more information maybe collected as far as it is related to the positive outcome needed by the structure as required.
The various defects and control measure is considered in the write up.


1.1	IMPORTANT/SIGNIFICANCE OF HOUSEHOLD FURNITURE
House hold furniture can be used indoor and outdoor, private and public  buildings. The building maybe residential houses, offices, schools, hotels, malls etc
The absence of house hold furniture in such places mentioned above usually brings a2bout a vacuum and sense of inculpate furniture.
This project provide the opportunity to put to practice the theritical works lend and also to apply and modify principles of academic’s description within the practical environment  and also to apply modern technology in construction.
1.2	SCOPE OF THE PROJECT
The main scope is to design and construct a shelf as house hold furniture using mainly MDF plywood for the construction
	Also, in this project we are able to deduce the fact that timber as a construction material is inexhaustible in supply as much as there is intelligent afforestation program, with wide potential in advance range of plantation fields.
1.3	AIMS AND OBJECTIVES
	The main aim of this project is basically the design and construction of a timber structure used at home.
	The objectives are:
	To enlighten the society on the usefulness of timber for the construction of furniture and other furniture work for schools, offices, houses and many others places of use..
To makes student realizes some important of timber for designing of household furniture.
CHAPTER TWO
2.0	HISTORICAL REVIEWS OF WOOD WORKS
 	Legend as release the attribute of people towards the past constructed articles in one way or the other. Early American wood worker, called “carpenters”  cut tree, slice trees into various sizes, doors windows and frames were something made applying legs into boards with hand saw.
	Some timber are specialize for making furniture upholstery starry-works with the introduction of power wood working equipment; a new group of wood workers are are called “Millennium” originated.
	Today, the furniture work is made convenient with the introduction of the new machine made into existent by modern technology where work can be done in limited time, no much stress and low capital.
During the  time of the great Pharaoh, the use of revered construction was also recorded and  sub-sequent in the Greek and Romans civilization.
Nowadays, with the introduction of machineries in the 19th century till date, furniture as been cut in large mechanical planner which was the fore runner of the modern slice,






2.1	STRUCTURAL COMPONENT OF TIMBER
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FIG .2.1	CROSS SECTION THROUGH A TREE LOG
2.1.1	PITCH (MEDULLAR):
This is the innermost part or the core form of the tree from the earliest growth as a youngs. It is locate in the centre of the trees.
2.1.2	HEARTWOOD (DUREMEN)
This is the earliest part; the natural non-active back gets stronger with time, often darker in colour, gives strength and support to the tree.
2.1.3	SAP WOOD (ALBURNIUM)
This is the active part of a tree, it receives and conduct sap from the root giving out to the leaves, with time as the tree mature the part gradually becomes heartwood
2.1.4	RAY 
These are the strip of cells  valley that allow small sap to percolate across the area of the sap wood and also store excess food.
2.1.5	CAMBIUM
These are small valleys that are responsible for the trees growth
2.1.6	BAST (PHLOEM)
This is the part of the tree that conduct food in form of liquid throughout the whole of the tree, from the root to the leaves.
2.1.7	BARK
	It is the outermost part of a tree that function as moisture barriers, thermal insulator, as well as an amour plate against extreme of temperature attack by insect and fungi.
2.2	TYPES OF TIMBER (WOOD) AND THEIR STRUCTURE
Timber can be basically divided into two types, namely;
Softwood (Coniferous)
Hardwood (Deciduous)
2.2.1	SOFTWOOD
	These type of wood are coin from a coniferous tree. They are mostly found in a cool region having soft wood, usually ever-green with needle-like leaves and cone bearing in nature. It comprises mainly of tubular cells joined together.

2.2.2	HARDWOOD
	The hard wood is more complex than the soft wood. The main features and differences of the structure are the presence of a large vascular system that allows the passing of the moisture from the root to the leaves of the tree.
There are two types of hardwood, they are;
Ring porous
Diffuse porous
2.3	CONVERSION OF WOOD
	Conversion of wood is the act of sawing logs or breaking down of logs into different sizes and shape for different purposes. This has various type of method which include,
2.3.1	SAWN METHOD
	This method of conversion is the simplest and the most economical. It is the one made by making parallel cut down the length of the log, producing a member of radical tangential sawn boards. The method uses are;

1. QUARTER SAWN BOARD
This method of conversion otherwise known as “RIFTSAW” Can be wasteful and expensive, although, it is necessary, a large number of radical sawn board are required. They also produce a beautiful figure board most especially on hard wood
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Cross section of wood showing QUARTERSAWN method of wood conversion




FIG 2.2	QUARTER SAWN
2. TANGENTIAL SAWN BOARD
This method of conversion is done by working around log and turning it to produce a board, all which has their growth ring across the board.
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Cross section of wood showing TANGENTIAL SAWN method




FIG .2.3 TANGENTIAL SAWN
3. RIFT SAWN BOARD
Rift sawn wood can be manufacture either as a compliment to quarter sawn lumber or logs can be cut especially as rift sawn. In rift sawn lumber the annual ring are typically between 30-60degrees, with 45 degrees being optimum. Manufactured by milling perpendicular to the log’s growth rings producing a linear grain pattern with no flecking . this method produce the most waste, increasing the cost of lumber. Rift sawn lumber is very dimensionally stable and has a unique linear appearance.
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Cross section of wood showing RIFT SAWN method of wood seasoning





FIG 2.4	RIFT SAWN
2.3.2	SEASONING
Seasoning in term of processing timber is define as the removal of certaing proportion of moisture or water content present in the cell wall of a green tree.
There are two method of seasoning
1. NATURAL SEASONING
This method is done by leaving the wood for a long time to dryness.
This method is also called air seasoning. It is natural in the sense that the wood is to be seasoned in an opening place in such a way so as to increase in drying without application of any artificial means. The moisture is being removed by the process of evaporation.
ADVANTAGES
· It is cheaper and less expensive
· Little or no strength loss by the wood

DISADVANTAGES
· It take longer period for the moisture content to reduce completely
· The wood may be attack by insect or fungi after long period of time
2. ARTIFICIAL SEASONING
	This method of seasoning is also known as “KILN SEASONING”. Timber is stacked and air dried on the trolley that is wheeled into kiln, which is required to the type and thickness of materials being conditioned. They are removed and tested until the moisture content is up to the required percentage. 
ADVANTAGES
· It provide uniform reduction of moisture throughout the whole stack.
· It takes shorter period of time in relation to natural seasoning method.
DISADVANTAGES
· It is costly when embraced open
· The loss in quality is higher compare to loss in air seasoning method
2.4	DEFECT OF TIMBER
	The defect of timber may be cause as a result of faulty procedure or delay in the extraction and convection of the tree into logs. Mostly, different types of timber defect occur at the pitch of the tree and eventually spread along the ray with time. This may form what is called “STAR SHAKE” while its cracked developed tangentially along the growth ring which cause a “RING SHAKE” separating the inner core from the outer part where this occur in timber. It is not advisable to saw the board from the log because it leads to wastage.


2.5	ADVANTAGES OF TIMBER OVER STEEL
· Timber work is easier to repair
· Timber requires relatively small quantity of energy to produce
· It is less expensive in contrast with steel 
· In terms of weight, it is relatively lower than metal
· Timber does not suffer from problem of corrosion, rusting and other changes due to chemical reaction
· It reduce construction waste through efficient controlled manufacturing than steel
· The maintenance of timber is less expensive compare to steel











CHAPTER THREE
3.0	MATERIAL USED
	Material for construction is an important factors to be considered before execution of any work in construction. The under listed materials are used for the construction of timber structure (Shelf).
PLANK OR WOOD
Wood is very useful now and in the olden days. Wood has spruced as a source for cooking food, it is used for making things like bow, arrows, canoes, medicines, for shelter etc. construction of Whalves, piers, cofferdams, heavy civil works. Bridges, piles, shoring, plywood domestic housings. Nowadays wood is used for the items mentioned above and other listed below:
1. In furniture industry for chairs, tables, beds, roofing and shelves.
2. For making doors, windows.
3. In factory other items like railway, wagon, lorry body, bridge and pole
4. For making handle of rolls like chisel, hammer, screw driver saw and file.
PLY WOOD
Two or more sheet of veneers are joined together to form plywood while veneer is a thing sheet obtain from wood. These size of plywood that are not thicker than 3mm can be bent to form curves. The common size of plywood in Nigeria is 2240mm long and 1220mm wide.
ADVANTAGES OF PLYWOOD
· It is used for decorating furniture
· They can be cut and planned easily
· They are made in large flat sheets
· They can be bent to form curves.
· They cannot be adversely affected by weather.
NAILS
(Round wire nails or 25mm and 75mm) nails are made from bright mild steel, round in cross section with its point proving easy penetration into woods.

GLUE
(Poona type) glues are made of two types:
i. Thermoplastic
ii. Thermosetting
POLISHING
This was used to give the require colour finishing purpose in other to maintain hygienic condition and to protect the surface of timber
PRESERVATIVES
To protect wood against insect and fungi attack.
3.1	CHOICE OF TIMBER
There are different type of material used for construction of woodwork, and the type of wood to be use will depend on the choice of owner. Before making any choice, these factors are considered.
i. Nature of material
ii. Availability of material
iii. Durability of material
iv. Cost of material
3.2	ADVANTAGES AND DISADVANTAGES OF WOOD COVER STEEL
1. It is easy to get
2. It can be easily worked on
3. The cost is moderate and affordable
4. It can be shaped into any form.
5. It is easily erected
MERIT
i. It is strong.
ii. Moderate in shape, size and dimension
iii. Hard and light in weight
iv. Moderate cost and fine finishing
DEMERIT
i. It can be easily attacked by termite.
ii. It can get spoil, when nail is being driven into the wood
NAIL MERIT
i. It is strong 
ii. Durable and reliable
iii. Cost is moderate
DEMERIT
i. It is expensive
GLUE MERIT
ii. It is safe for fastening point
iii. It has a moderate cost
iv. Small amount is needed for joint
DEMERIT
i. It is easily evaporated
ii. When applied, it cannot be easily remove when there is needed to clear it
3.3	PROPERTIES OF MATERIAL
These are the characteristics of material use in the construction of the wooden or timber (shelve). It contain the following property.
WOOD: Timber- it is wooden material cut into size and shape it does not rust, it can be easily work on.
NAIL (Round wire nail of 25mm and 75mm)  nail are made from bright mild steel, round in crosses section with this point provided easy penetration into wood
GLUE:- It is gummy material, it is used to join two or more member together to create rigid point
3.4	CONSTRUCTION TECNIQUES
	The techniques adopted in the design and construction of house furniture are as follow:
Full length plank of the wood (1×12×12FT) were bought from sawmill to the work shop for processing. 
Cut to required size and dimension. 
Use the sound paper grounding machine to smoothly the wood
The wood was cut to the requied sizes and joined to form the shelf with the use of glue and nails
The lock, handle and hinged on the shelf and drawer was fixed.
Finishing touches were done with fresh sandpaper.
Spraing of the furniture was then done (final and finishin).


3.5	TOOLS USED FOR CONSTRUCTION 
The following tools were used:
· Saw
· Hammer
· Spoke shave 
· Pincher
· Jack plain
· Chisel
· Mallet
· G-clamp
· Drill
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FIG .3.1 TOOLS USED FOR CONSTRUCTION
FINISHES
The uses of adhesive are most essential here include the Ben polish and vanish. It can be applied with either hard, brush or the use of spraying machine. Surface finishes were applied on the timber for the following reason:
i. To beautify the structures.
ii. To preserved, strength and deepen the natural colour
iii. To prevent the surface of the wood from direct action of, moisture abrasion and similar accident during the storage and transportation
iv. To prevent the timber from chemical and any insect attack

TYPE OF FINISHING
Sandy sealer: it was first apply in order to prepare the structure for appearance. The method of it application is by spraying.
Stains: This is another finishes which darken the structure and prepare the meyer vanish and thinner should dry quickly. It is done by spraying machine.
3.6	CUTTING WITH SAW AND MACHINE
This aspect dealt with way timbers used fro the structure (shelf) are been saw into require size and dimension by saw and machine.
	The following machine are used to cut timber during construction of the structure.
Cross cutting machine:- it is used to cut the wood for the construction of the timber structure (Shelf).
Motivating or drilling ,machine:- it is use for drilling hole for the joining of members at joint.
Scrapper machine:- it is used for smoothing the edges of wood 
FINISHING
	Finishing is the process of coating and polishing which gives a job it final appearance, this aspect was seen to be simplest part of contribution of timber structure (Shelf)
MEYER VARNISH AND THINNER
	This are mixed together to bring out the appearance and also to dry quickly. It is done by spraying.


3.7	PURPOSE OF FINISHING
	The purpose of finishing is to bring out the expected color, shap and durability. This are obtain by detailed construction, painting and polishing.

















CHAPTER FOUR
4.0	BILL OF ENGINEERING MEASURE AND EVALUATION (BEME)
	Quantity survey emerge as a separate profession in Brittan in the 19th century. Is simply a tax of measuring construction with requirement to implement architect design for new or renovated building. The purpose of the work is to produce quantify specification of work known as bill of quantity 
4.1 THE OBJECTIVE OF QUANTITY ARE:
i. To provide sufficient information on the quantity of work to be perform to enable bill to be prepared efficiently and accurately when a contract has been enter into.
ii. To provide a priced bill of quantity for use in the periodic valuation of works executed in other to attain those objective, works are itemize in the bill of quantity in sufficient details to distinguished between the different classes of work of the same nature carried out in different location or in other circumstances which may give rise different consideration of cost consistencies with this requirement the layout and content of the bill of quantity are require to be as simple and brief as possible
iii. It gives an itemize list of component part of the building with full description and the quantity of each part and they may assist the successful contractor in ordering materials and accessing is labor requirement for the job
iv. Contractor are safe the costly excises of taking of quantity by themselves. It provide basis for the valuation of variation which often occur during the progress of work 



TABLE 4.1	BILL OF QUANTITY FOR STANDARD BOOK SHELF
	Item
	Description
	Quantity
	Size
	Rate
5,000
	Amount N:K

	1  a
    b
    c
	Millina
Igba
Mallina
	5
5
7
	1”×12”×12’
1”×2”×12
2”×4”×12’
	2,400
3,000
1,800
5,000
1,800
	20,000
15,000
35,000

	2   a
     b
	Quarter inch plywood
Half inch plywood
	8
2
	4’×8’
4’×8’
	3,000
5,500

5,000
	24,000
20,000

10,000

	3
	Spraying/painting
Sandy sealer
Thinner
Mayer vanish
Brush
	2(stain)
2
1
3
2
	Gallon
Gallon
Gallon
Litre”
	2,000
3,000
2,000
5,000
3,200
2,500
700
	
6,000
2,000
5,000
3,200
6,900
1,400

	4
	Nail 
	41b
41b
2
	2
1”
1”
	400
350
350
	800
1,400
700

	5
	Glue
	1
	14
	1500
	1500

	6
	Sand
Paper
	8
4 yards
	Round
-
	200

	800

	7
	Verner
Capping
	50
	 Packs
	-
	750

	8
	Iron Mogery
Key (iron)
Handle
Hinges
	
8
8
28
	
-
-
3
	
250
300
120
	
2,000
2400
3,360

	9
	Transport
	-
	-
	-
	6000

	10
	Workmanship
	
	
	
	50,000

	
	Total 
	
	
	
	218,000


















CHAPTER FIVE
5.0	CONCLUSION AND RECOMMENDATION
5.1	CONCLUSION 
Despite all constrain encounter this project is successfully completed. We are sure that this project is serves as a source of inspiration to student involving in similar project
	This project has been very challenging and demanding and it has improved everyone of our group practically
	Timber is most available and economical materials, it has been used for construction for a time in memorial yet, it selection among other materials have ecounters some major set back which are: it excessive deflection when subjected to load, it decaying with age that reduce life span of the timber and is venerability to pest attack. Never the less, it has been shown to be structurally okay in a good environment condition when the proper process stage.
	Timbers are material that are widely used for construction shelf, table and chair the timber made with this materials, has an advantage over other materials
5.2	RECOMMENDATION
During the design and construction of this project, a lot of experiences where acquired and if research work is given to student on timber works, it will promote technological advancement and the student will be expose to creative learning and improve their spirit of technology and advance their growth and economics development
	To maintain durability and stability of this structure, timber should be carefully selected. Timber must be adequately and thoroughly seasoned and ve treated with preservative to disallow insect attack. Timber structure are recommend for use in administrative house, supermarket, film show, library reception roo, private house and residential building.
	Lastly timber structure should be kept away from insect, direct heat sun and excessive rain
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