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ABSTRACT

This project is based on Design and Construction of Household furniture (Wardrope) in relation to (BS 5268) British Standard Code.

In the cause of this project, different sizes of samples of wooden materials were chosen to ensure the required quality in term of durability and strength of the wooden material. 

To avoid buckling, shearing and collapse of the structure, design of timber and calculations were carefully made and the limit state of the structure were properly checked and considered.  
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CHAPTER ONE

1.0 INTRODUCTION

This project deals with the design and construction of household furniture (wardrobe and shoe rack), using timber (Hardwood) for the construction. 

Timber is normally obtained from a grown matured tree. The tree is cut down into logs with the aid of a particular machine meant for it. The sizes of a timber are determined by the age of tree and this has a visible effect on its strength intensity. Timber is one of the commonly used construction materials because of its availability and affordability. Timber obtained from a grown mature tree can be classified as either hard wood or soft wood, depending on their physical features. They are always seasoned and free from defects to ensure good workability. Timber can be used in the construction of bridges, piles, roofs, etc.

Timber is an inexhaustible material in supply as much as there are intelligent afforesting programmes with potentials in diverse range of construction field. It is necessary for those using it to know its nature and limitations with man-made materials, standard of manufacture and design code readily to guide users, specifiers and designers through the limitations of particular materials because timber is a material which is not subject to precise factory processing, it is even more necessary that limitations of its use dictated by its natural form are fully understood.
1.1
 AIM AND OBJECTIVES

The aim of this project is the design and construction of household furniture.

The objectives are:

i. To design a timber structure (a log of plywood) that will be suitable for office use.
ii. To let people know the importance of wood over concrete metal.
iii. To let the society know about the usefulness of wood.
iv. To enable engineers not to limit themselves with concrete design only but also to be involved in the design of timber structure.
v. To enable engineers to discover the possible defects that can occur on timber.

1.2 
JUSTIFICATION OF THE PROJECT

Wardrobe is a large, tall structure needed in which clothes may be hung or stored. It is necessary to produce a modern one which is durable, strong and has beauty.

Rack is used for keeping and positioning our shoes for proper arrangement of the house. All these prompt us to design and construct household furniture which includes wardrobe and shoe rack.

1.3
 THE SCOPE OF THE PROJECT

Basically, the scope of this project is to design and construct household furniture which includes wardrobe and shoe rack. The construction material used is the timber.

CHAPTER TWO

2.0

 LITERATURE REVIEW

Some works have been done and published on timber construction in the Department of Civil Engineering of Kwara State Polytechnic, llorin at the National Diploma level which has some bearings to this project.

The first work is that of D.O. Oyindamola et al, 2008 where they worked on the design and construction of sitting room timber furniture.

The second was done by J.O. Opalana et al, 2009 where they carried out the design and construction of timber dining table.

The third was by O. Jegede et al, 2010 also using timber to construct a dining table.

The fourth was by S. Rotimi et al, 2010 that worked on the design and construction of dining using timber.

The fifth was by A.A. Amos et al, 2011 that worked on the design and construction of a timber dining set.

The sixth was by O.S. Raheem et al, 2012 using timber to design and construct office furniture.

The seventh was done by M.O. Ajiboye et al, 2013 that used timber as well to construct office furniture.

Our work is the design and construction of office furniture (shelf, semi-circle table and chair) using timber as the major construction material.

2.1 
HISTORY OF TREE

The life of a tree begins very much like that of any plant. The difference being that if the seedling survives its early stage of growth to become a sapling, it may develop into one of the largest plant in kingdom.

Like any other living thing, young tree (sapling) has their own hazards as they grow up. The hazards encountered do vary, some of these destructions may be from animals grazing on them or even stepping on them.

Such ease of destruction are mostly referred to as natural thinning especially in an overcrowded forest, otherwise, if these do not take place, tree may grow thing and spindly as a result of competing for days light, necessary for their food production. A fully grown tree can be said to consist of these main parts, namely:

i. The Crown
ii. The Trunk/Stem 
iii. The Root Stem

THE CROWN: the crown consists of branches or twigs which the lifeline supplier are. The leaves with sap and the leaves are not left out in food processing; they play a vital role by absorbing day light energy along with some green pigment known as Chlorophyll in plant in the leaf. They convert a mixture of carbon dioxide taken from the air and sap from the root into the necessary among of sugar and starches at the same time releasing oxygen into the atmosphere as water or bye product.

THE STEM/TRUNK: the stem or trunk conducts the sap from the roots, stores food and support the crown. It is part of the tree trunk that timber is formed. (Babalola et al, 2002).

THE ROOT STEM: The root anchors the tree firmly to the ground with some small root hair absorb solution of material salt known as sap from the soil.

STRUCTURAL COMPONENTS OF TIMBER

[image: image11]
PITCH (MEDULLAR RAY)

This is the core (centre) formed from the sap tree in its earliest growth as a young tree (SAPLING).

HEART WOOD

This is the earliest part, they are naturally non active part, and they get stronger with time and often get darker in colour.

This part gives strength and support to the tree and provides the most durable wood for conversion into timber.

SAP WOOD

This is the active part, as the name implies, it receives and conducts sap from the root, giving out to the leaves with time. As the tree matures, the part gradually becomes heart wood.

RAYS

These are the strip or cells that allow sap to percolate across the area of sap wood. They also store excess food.

CAMBIUM

A thin layer or sleeve of cells located between the sap wood and baste. These cells are responsible for the tree's growth. As they are formed, they become sub divided in such a way that new cells are added to both sap wood and baste, thus increasing the girth of the tree.

BAST (PHILOEM)

This is the inner part of the tree which serves as protective cover to the cambium layer against damages by animal or human.

BARK

This serves as moisture barrier, thermal insulator as well as amour against extreme temperature and attacks by insects, fungi and or animals. The bark of a well-established tree can usually withstand minor damage although excessive treatment to this region could prove fatal.

2.2

 HARDWOOD AND SOFTWOOD

Trees growing out widely acquiring new sheaths of cellular tissue during each growing season are termed Hexogen, these are sub-divided into two:

ANGIOSPERMS (DICOTYLEDONS): which have blood shield in the autumn and which are normally classified as hard wood.

GYMNOSPERMS: which have needle-like leaves, broadly evergreen are generally classified as soft wood.

HARDWOODS

These can be classified into three groups,

Deciduous - these are hard woods growing in temperate climates which can be identified by their broad leaves which drop in autumn and winter.

Examples are arch, beach, elm, oak, walnut, chestnut etc.

Temperate Evergreen - this group is having shiny broad leaves usually dropped throughout the year. Examples are holly, laveil etc.

Tropical Evergreen - these are hard woods growing in hot but wet climates, identified by its broad leaves at all times of the year. Examples are Africa walnut, afromosia, agba, mahogany, sapele, teak etc.

Generally speaking on hard wood, they are in botanical group of Angiosperms, because they have broad leaves which are deciduous and evergreen, and the growth of their seeds are enclosed.

They are best used for decorative and heavy structural works.

SOFTWOODS

Softwood is the name given to timber which comes from coniferous trees. In softwood structure, the appearance of offspring is called by the denser artum growth, and design duct lying adjacent to the large open cell offspring growth, e.g. whiter wood, pure PHCL etc.
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2.3 CONVERSION OF TIMBER

The act of cutting down the living tree is termed felling. This is done when they are commercially of suitable size, having reached maturity, or for thinning out purpose. Once the tree has been fallen, its branches will be removed, leaving the trunk having different diametric over its entire length. This trunk left inform of 10kg is then broke down by being sawn into timber, hence the term conversion.

Conversion of wood is the process where felled trunk is converted into marketable sizes and shapes for specific purposes. Conversion of wood may be carried out in the forest where the felling took place or in the saw mill.

The method of conversion to be employed is mostly based on the cross-sectional area, type of wood, condition of wood (structural defects), and proportion of heart wood to sap wood and the future use.

Classification of Wood from Timber

The word wood is used to describe either a collection of growing trees or the substance from which the trees are made up of, while the Timber is a wood in form of squared boards or plants.

VARIOUS METHODS OF CONVERSION

1. Through and Through Sawing

In this method, parallel cuts are made down the length of the log, producing a number of rapid and tangential marks. The first and the last cut leave a portion of wood called slab. The method of conversion is probably the simplest and least effective.
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CROSS SECTION OF THROUGH AND THROUGH SAWING

2.
Tangential Sawing

This method of conversion is done by working logs by tuning it to produce boards all of which (except the centre) have their growth ring across the boards. This method of conversion allows the sawing around of faulty parts of the log and separating sap-wood from the heart wood with minimum waste.

Tangential sawn boards are usually seasoned more rapidly than other cuts shrinks more in with while drying and liable to wrap up and check due to their high seasoning.
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CROSS SECTION OF TANGENTIAL SAWING

3. Quarter Sawing

This method can be wasteful and expensive although it is necessary where a large number of radial sawn boards are required. It also produces beautiful figured board, most especially on hardwoods where the rays are exposed.

Boards fashioned in this way retain their shape better than ones done by other methods and they tend to shrink less, making them well suited for journey work and quality flooring.
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CROSS SECTION OF QUARTER SAWING

2.4 
SEASONING OF TIMBER

Timber derived from felled tree is said to be green, meaning that the cell cavities contain free moisture and the wall fibred are saturated, making the wood heavy, structurally weak, susceptible to attack by insects or fungi and are unworkable. Timber in this condition contains moisture as a percentage of the oven-dry weight known as the moisture content and the process of reducing the moisture content is known as SEASONING.

If this reduction is inefficient, then considerable wastage of timber occurs and the timber is being hygroscopic with attempt to achieve equilibrium moisture content with its environment in use or in storage. This fact must be borne in mind when specifying moisture content for timber in use and special care must be taken in storing timber which has been delivered at low moisture content.

The determination of correct moisture content is usually based on the kind of work in various percentages, also for frame structure, i.e. interior works varies from 15 - 20 percent.

Methods of Seasoning

Air Seasoning

Air seasoning is as well known as natural seasoning. Natural in the sense that the timber to be seasoned is stacked in an open sided shed in such a way as to speed up drying process without any artificial assistance where the timber is exposed. The moisture is removed by the process of evaporation through the combine action circulating air and temperature for a suitable reduction in moisture to take place. it takes months, based on the amount of exposure, type of particular wood specie and the cross sectional area of the timber.
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The timber stacked is supported about 450mm clear off ground and adjacent boards in each layer are kept separated. Layers are provided with air space by means of spaces or stickers about 25mm2.

Advantage of Air Seasoning

One of the advantages of air seasoning is that it is a cheap method with very little loss in quantity of timber if properly done.

Disadvantages of Air Seasoning

i. The moisture contained in the timber cannot be completely removed, making this method unreliable.
ii. Timber, when exposed for a long time/period is liable to attack by insects and fungus.
iii. It usually takes a longer period for the moisture content to be reduced.

Kiln Seasoning

This method is much better than air seasoning. This method of seasoning is also known as artificial seasoning, employing heating, ventilating and humidifying "Oven". The artificial method of seasoning of timber speeds up the dry process for months and produces accurate and uniform moisture content throughout the whole stack.

Seasoning kilns varies in their construction and methods of raising heat, but the working principles remain the same to provide fully controllable drying conditions in any way possible.

The drying units are mostly provided with means of producing:

Enough Heat; to sustain the required drying temperature.

Enough Moisture; so the level of humidity can be maintained.

Enough Air Circulation; to carry away moisture and ensure even drying throughout the complete stacks.

DISADVANTAGES OF KILN SEASONING

i. Kiln seasoning is costly when embarked upon.
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The loss in quantity of timber is higher, compared to the loss of timber in air seasoning.

Essence of Seasoning

· To avoid splitting 
· To avoid shrinkage
· To avoid twisting
· To allow good workability of timber construction
· To provide adequate strength
· To provide more insulating surface if used as electric pole.

2.5 
DEFECTS OF TIMBER
Defects occur in timber at various stages, principally during the growing periods and during the conversion and seasoning processes. Any of these defects can cause trouble in timber use, either reducing its strength or its appearance.

These defects may be classified into two groups:

A. Natural Defects
B. Artificial Defects

A.
NATURAL DEFECTS

These are defects which occur during the growing period of the tree, and they include;

i. CRACK or FISSURE - this may occur in various parts of the tree and are generally given names to identify them more readily. Checks, shakes and splits are the terms which refers to a particular fibre disruption which affects the strength of timber by reducing the cross sectional area of the complete fibrous section. Heat shakes which occur in the centre of the trunk may even indicate the presence of decay. Resin pockets are fissures containing resin which constitute strength defect and also interfere with decorative treatment in the finished use.
ii. KNOTS - is when a tree grows and many of its branches fall, and the stump of these branches in the trunk is covered.

B.
ARTIFICIAL DEFECTS
This can be sub-divided into seasoning and conversion defects.

i.
Conversion Defects

a. Wane (Wane Edge): this is a square edge board produced when the outer edge retain the bark due to inadequate edging of boards during conversion.
b. Diagonal Grain: occurs when the fibres are arranged in length at a constant angle or shape to the axis of the specie, due to sawing at an angle to the back of the log.
c. Interlocking Grain: occurs when the fibres at adjacent layers in the growth rings are inclined at different angles to the axis of the timber.

ii. Seasoning Defects

These are related to movements which occur in timber due to changes of moisture content. Excessive or uneven drying, exposure to wind and rain, and poor stacking and spacing during seasoning can cause defects in timber.

Other Common Defects

Twisted Fibre: twisted fibre is due to actions of wind.

Heart Shake: fibre gets separated by wind.

Star Shake: a collection of shakes radiating from the heart.

Ring Shake: cracks between annual rings.

Radial Shake: shake stars from external portion.

Ring Gall: enlarged swelling caused by layers over cut portion.

Wind Crack: these are caused due to changes in atmospheric conditions.

Rupture: this is due to injury or impact.
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2.6

 PRESERVATION

Timber, especially sap wood contains the food that fungi and insects live on. If the food is poisoned by the application of preservative, the timber remains safe.

There are three main preservatives;

Tar Oils

The odour of these preservatives makes it more suitable for use as timber for outside work that is in contact with the ground or water. They do not corrode like metals. Painting over this penetrates into plastered work. The timber that is just treated will burn more readily than that treated some months before. Timber thus treated cannot be used or containers or near food store.

Water Bore

These give good penetration into the wood. They do not smell and can be painted over when dried. They do not stain plaster works, therefore they are non-creeping. They do not make the wood flammable and do not corrode like metals. They are suitable for external use. Some of this kind can be used for food containers without any risk of tainting the food.

Organic Solvent

This group of preservatives can be painted over when the solvent has evaporated. They can be used internally and externally. They do not stain plaster work. They are non-creeping and do not corrode. They have good penetration properties. Some of the solvents are inflammable and they must therefore be stored and used carefully. Some are unsuitable for food containers because their odour would taint the food.

APPLICATION OF PRESERVATIVES

The application can be divided into two groups:
1. Non Pressured Application
2. Pressured application.

1. The Non Pressured Applications include:

i. Brushing: the liquid is brushed on the surface and is of very little value and hardly any penetration.
ii. Spraying: it is similar to brushing and have little value.
iii. Dipping: in and out method of dipping is adopted and a slightly better penetration is possible.
iv. Steeping: timber for this application is left in the liquid for short time in order to penetrate very well.
v. Hot and Cold Method: it is a good penetration that is much better than any other non-pressured application method.
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CROSS SECTION OF NON-PRESSURE APPLICATION

2.
The Pressured Applications include:

i. Full Cell Method: the timber is placed in a vacuum chamber and the vacuum is applied. The chamber is filled with preservatives and the vacuum is released. The liquid is sucked into the timber with almost full penetration.
ii. Empty Method: a second vacuum is applied, sucking out the liquid in the cavities which returned to the storage tank.
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CHAPTER THREE

3.0 MATERIALS USED

The materials for construction are important factors to consider before executing any work in construction. The under-listed materials were used for the construction of timber structure; wardrobe and shoe racks.
1.
Plank or Wood

Wood is very useful now than in the olden days. Wood has served as a means of cooking food, for making objects like bow & arrows, canoes, medicinal herbs, and for shelter etc. Wood is used in a range of structural applications including marine works, construction of wharves, piers, cofferdams, heavy civil engineering works, bridges, piles, shoring, pylon, and domestic housing. Nowadays, wood is used for items mentioned above and others listed below;

· It is used in the furniture industry, for construction of chair, table, wardrobe, shoe racks, beds, and shelves.
· It is used for making doors and windows.
· It is used in construction industries for making items like railway wagons, lorry's body, bridges and poles.
· It is used for making handles of tools like chisels, hammer, screw drivers, saws and files.

2.
Ply Wood

Two or more sheaths of veneers are joined together to form a plywood; while veneer is a thin sheet obtain from wood. These sizes of wood (plywood) that is not thicker than 3mm can be bent to form curves.

The common size of plywood in Nigeria is 240mm long and 1220mm wide.

ADVANTAGES OF PLYWOOD

1) It is used for decorating furniture.
2) They can be cut and planned easily.
3) They are made in large flat sheets.
4) They can be bent to form curves.
5) They are not adversely affected by weather.

3. NAILS (Round Wire Nails or 25mm and 75mm)

Nails are made from bright mild steel, round in cross section, with its pointed head providing easy penetration into wood.

4. FOAM

This is used to cover the slab, i.e. wooden slab, where the live load or the imposed load is applied.

5. LEATHER

The leather is used to cover the foam in order to prevent it from water, dust and dirt, and also to beautify the appearance.

1. GLUE

Glues are made of two types:

· Thermoplastic
· Thermosetting

In the case of the plastic, while in the case of thermoplastic, thermosetting, when it will becomes hardened and set.
7.
POLISH


This was used to give the required colour, for finishing purpose in order to maintain hygienic conditions and to protect the surface of timber.
8.
PRESERVATIVE

The preservative is a substance that is applied to the timber structure in order to protect it against attacks by insects or fungi.

3.1 
CHOICE OF TIMBER

There are different types of materials used for construction of wood work, and the type of wood to be used will depend on the choice of the owner. Before making any choice, these factors are considered:

· Nature of the Material
·  Availability of the Material
· Durability of the Material
· Cost of the Material

3.2 ADVANTAGES AND DISADVANTAGES OF WOOD OVER STEEL

· It is easy to get
· It can be easily worked upon.
·  The cost is moderate and affordable
· It can be shaped into any form
· It can be easily erected

Merit

· It is strong
· It is moderate in shape, size and dimension
· It is hard and light in weight
· It is of moderate cost and has a fine finishing

Demerits

· It can be easily attacked by termites
· It can get spoilt when nail is being driven into the wood

NAILS

Merits

· It is strong
· It is durable and reliable
·  Its cost is moderate

LEATHER

Merits

· It last longer, compared to cloths
· It has a fine finishing surface
· Leather can resist most adverse climate conditions
· It is water proof

Demerit

· It is very expensive
FOAM

Merit

· It contains air space which allows one to be comfortable when seated.
GLUE

Merits

· It is safe for fastening joints
· It has moderate cost
· A small amount of it is needed for a joint

Demerits

· It is easily evaporated
· When it is applied, it cannot be easily removed when there is need to clear it

3.3 PROPERTIES OF THE MATERIALS

These are the characteristics of the materials used in the construction of the wooden or timber structure - chair, table and shelf. The materials contain the following properties:

1. Wood (Timber): it is a wooden material cut into sizes and shapes. It does not rust and it can be easily worked on.
2. Nail (Round Wire Nail of 25mm and 75mm): nails are made from bright mild steel, round in cross section with its pointed head providing easy penetration into wood.
3. Foam: it contains air spaces which allow a comfortable pressing down when seated upon or when a live load is applied.
4. Glue: it is a gummy material; it used to join two or more members together to create a rigid joint.
5. Leather: this is a water proof material used in covering the foam so as to protect it from water, dust and dirt.

3.4 CONSTRUCTION TECHNIQUE

The techniques adopted in the design and constructions of the household furniture are as follows;

The full lengths of planks of wood (i.e. 1 x 7 x 12 inches each) were bought from the saw mill for processing.

The planks were cut to the required sizes and dimension.

Sand paper grounding machine was used to smoothing the wood to the first grade.

The wood was cut into equal sizes and joining started in order to form the shape of the wardrobe and shoe rack with the use of glue and nails.

The lock, handles and hinges on the wardrobe door and the wardrobe drawer were then fixed.

Finishing touches were done with fresh sand paper.

3.5 TOOLS USED FOR THE CONSTRUCTION

The following tools were used for the construction of the wardrobe and the shoe racks:

i. Cutting machine
ii. Hammer
iii. Spoke shave
iv. Pincher
v. Jack plane
vi. Chisel
vii. Mallet
viii. G-clamp
ix. Drilling machine

3.6 
CUTTING WITH SAW OR MACHINE

 
This aspect deals with the way timbers used for the structures (wardrobe and shoe racks) are being sawn into required sizes and dimension by a saw or a machine.

The following machines were used to cut the timber during construction of the structure.

Cross Cutting Machine - it was used to cut the wood for the construction of timber structure (wardrobe and shoe racks).

Motivating Machine or Drilling Machine- it was used for drilling holes for the joining of members at joints.

Scrapper Machine - it was used to smoothing the edges of the wood.

FINISHING

 
Finishing is a process of coating and polishing timber, which gives the job its final appearance. This aspect was seen to be the simplest part of construction of timber structures (wardrobe and shoe racks). The use of adhesive is most essential here which include the Ben polish and varnish. It can be applied either by hand, brush or the use of spraying machine. Surface finishes were applied on timber for the following reasons:

· They are done to beautify the structures.

· To preserve, strengthen and deepen the natural colour.
· They are done to protect the surface of wood from direct action of air, moisture, abrasion and similar accidents during storage and transportation.
· They are done to protect the timber from any chemical and insect attack.

TYPES OF FINISHES

A. Sandy Sealer: it was first applied in order to prepare the structure for appearance. The method of its application is by spraying.
B. Stains: this is another finishing which darkens the structure and prepare the Meyer varnish and thinner to dry quickly. It is done by a spraying machine.
C. Meyer Varnish and Thinner: these are mixed together to bring out the appearance and also to dry quickly. It is done by a spraying machine as well.

3.7
 PURPOSES OF FINISHING

The purpose of finishing is to bring out the expected colour, shape and durability. These are obtained by detail construction, painting and polishing the surfaces of the structures; wardrobe and shoe racks.
CHAPTER FOUR
4.0 DESIGN OF TIMBER STRUCTURE

	Ref
	Calculations
	Output

	Table 6.3 design and construction of structural elements by Chanally Aarya
	Strength class of timber SC6 
Density of SC6 = 840kg/ms
Modulus of elasticity, E, mean = 14,100N/mm2
Second moment of area = 1.65mm2
Modification factors used include net exposure geometric properties factor which is, k1 = 1.0

Depth factor, k2 = 1.17

Load shearing factor

Factor of safety used is 1.5

Orn, adm 11, permissible bending stress parallel to grain 

Le, effective length of column

Kc, compressive factor

N, design axis force

	

	Table 6.8 design and construction of structural elements by Chanally Aarya
	Design of slab (Slab section 47 x 75mm)

Self-weight = 840x(47x25x10-6)x(9.8x10-2) =

                                       0.4

0.07KN/m2
Finishing = 0.02KN/m2
Dead load (Gk) = self-weight + finishes = 0.07+0.02 = 0.09KN/m2
Imposed load (QK) = 1.5KN/m2 

Design load = 1.4(GK) + 1.6KN/m2
Moment = wl2 = 1.06 x (0.42)2 = 0.0234

            8          8
Permissible bending stress parallel to gram om, adm, 11 = omg 11k,k1,k2,k3,k7,k8 12.5 x 1.04 x 0.8x1.0x1.17x1.1 = 13.39

Om,adm, 11 = 13.39N/mm2
Therefore Z = om, adm, 11

0.0234x106 = 1750mm3
    13.39

47x75mm2 slab would be adequate 
	Self-weight = 0.07KN/m2
GK = 0.09KN/m2
N = 2.53K N/m2
Z = 1750m m2

	
	Deflection

Ym = 1.0

Q = Ym [1.6] = 1.6KN/m2
Factor variable load = total load x span = 1.6 x 0.42 = 0.62KN

Permissible deflection (dp) = 0.03 x span = 1.26mm

Total deflection = bending deflection + shear deflection

Bending deflection = 5/384 x WL3
5 x   1.06x103x (0.42x103) =  0.044 mm

384      14100x3.63x103 

Shear deflection = 12 x 1.06x103x(0.42x103)
                                 5      14100x3.63x103
= 0.0215mm

Total deflection =  dm+dv = 0.044 + 0.0215 = 0.0655

This is <permissible

0.0655<1.26

Therefore, 47x75mm slab is adequate for deflection
	Ym = 1.6K N/m2
Dp = 1.26 mm

Dm = 0.04 4mm

Dv = 0.012 5mm

Dt = 0.065 5mm

	
	Deflection of Beam

Section of beam 36 x 75mm

Effective span 405mm

This distance between the centroid bearing length L, = 405mm

Self-weight = [36x75x10-6]x840x9.81x10-3 =

                                       0.4

0.06KN/m2
Design load = 2.51KN/m2
Factor variable load = total load x span = 1.0 x 0.08 = 0.08KN/m2
0.08 x 0.0405 = 0.032KN/m2
Modification factors

K3 = duration of loading

K7 = depth factor = (300m)0.11
Assume H = 250 = [300/h]0.11 = 1.020

Bending moment = wl = 1.02x0.405 = 

                                  8            9

0.052KN/m

Z = M

3.38x103 > 9618.9mm3
	S.W. = 0.0 6KN/m2
Finishing = 0.02KN/ m2
G.k = 0.08 KN/m2
Q.K. = 1.5 KN/m2
K3=1.0

K7 = 1.020

M = 0.052 KN/m2
Z = 9618 mm2   

	
	Deflection

Permissible deflection = 0.003x0.405x103 = 0.00125x103= 1.215

Bending deflection = 5 x   1020x(4053) = 

                                   384    14100x1.27x106 
0.049mm

Shear deflection = 12 x 1020x405 =  0.026mm

                                 5    14100x2.70x103 
Total deflection = dm + dv = 0.049+0.026 = 0. 075 mm

Total deflection is < permissible deflection, i.e. 0.075<1.215

Therefore, a beam with 36x95mm section is adequate in bending
	Permissible deflection = 1.215

Dm = 0.49 mm

Dv = 0.026 mm

Dt = 0.075 mm



	
	Lateral Buckling

Permissible = [image: image2.png]


 = 5

Actual = [image: image4.png]»



 = 2.1 <permissible

Hence, the section is adequate for lateral buckling
	Lateral buckling = 2.1

	
	Shear stress

Permissible shear stress is 

Tadm – tgk3 = 1.50x1.0 = 150 mm2
Maximum shear stress = fv – w/2 = 1.02x103 =

                                                                  2

510N

Ja = 312fv/A = 312x510/2.70x103
0.28mm2< permissible

Therefore, the section is adequate in shear
	Tadm = 1.50mm

Fv = 510N

Ja = 0.28m m2

	
	Bearing

Permissible bearing stress is 0’C, adm 1= oc, g. ok3
2.8 x 1.0 = 2.8mm2
End reaction, f, is w x 1020
                   2         2
	Oc, adm 1 = 2.8 mm2

	
	Stou

Oc, a, 1 = [image: image6.png]


  = f = force

1b = length of bearing = 510 = 0.28N/mm2
                                         36x50

This is less than permissible 0.28N/mm2 <1.7mm2
Therefore the section is adequate in bearing.

	

	Table 6.8 design and construction of elements by Chanally Aarya 
	Design for Column

Self-weight = (50x75x106) x 840 x 9.81

= 10-3 = 0.08Kn/m2
     0.4

The design load = 1.4(0,10) + 1.6(1.5)= 2.5Kn/ m2
Slenderness rabo

2 = hell

Le = 1.0xh = 1.0x460 = 460mm

I = √b2 = √(50)2 = 14.43

     √12      √12

Z = 460 = 31.88 > 180

      14.43

Modification factor k3, i.e. duration of loading factor = 1.0

         Emm =       1180
      o’c, 11, k3      12.8 x 1.0

From the table by interpolation, k12 is found to be 0.833
	Finishing =

0.02KN/m2
N = 2.5KN /m2
Le = 460

1 = 14,43

	
	Axial Load Capacity

Permissible compression stress parallel to grain to 0c, adm, 11A = oc, g, 11k3k12 

12.5 x 1.0 x 853

Axial load term load capacity column

150c, adm, 11A

= 10.7x1.0x0.853 = 30.50KN

Modification factor k3 = 1.0

K7 = (300)0.11 = 0.957

         (460)

K12 = 0.853

Compression and bending stresses are permissible 

Compression stress is o’c, adm, 11 = o’cg, 11 k3 k12 = 10.7mm2
Applied compression stress is o’c, a11 = m
                                                                  2

M = Wl2/8

= 2.53x(0.46)2 = 0.7KN 

          8                    m

Om, a, 11 = 0.07x103 = 0.00149Nmm-2
                     46.9 x 103
Eule critical stress

O’c = Sc2gmm = 114.6

            (Le/2)2
	K3 = 1.0

K7 = 0.957

K12 = 0.85 3

M = 0.071 KN/m

0’c = 114.6

 


CHAPTER FIVE

5.0 
CONCLUSION AND RECOMMENDATION 

5.1

CONCLUSION

 
Despite all constrains encountered, this project was successfully completed. We are sure that the project will serve as a source of inspiration to students working on similar projects in the future.

 
This project has been very challenging and demanding, and every member of the group has learnt one or two things practically.

 
Since timber, structural steel and concrete are the major materials that are commonly used for structural construction, the selection of each of these materials for a proposed construction at the early stages of planning depends majorly on the availability of one over others, their economic value over other materials at hand, the expected load on the proposed structure, the environmental conditions in which the structure is to be subjected to, as well as the durability of the material with age.

 
Reinforced concrete is economical when compared to structural steel but its cost is higher compared to timber material.

 
Timber is the most available and most economical material. It has been used for structural constructions for a time immemorial yet. Its selection among other materials has encountered some major set-backs which are; its excessive deflection under load, its decaying with age that reduces its life span and versatility to pest and insect attacks. Nevertheless, it has been shown that timber can be used for a medium load bearing structure in a good environmental condition when the proper processing stage of conversion and seasoning has been followed at early stage.

Its availability has made many users accept its use but, providing a large size for what a small timber section can carry. This is because many people skip the stage of design.

 
Timber can be used for most economical structure when the proper process of conversion and seasoning are followed and due considerations are given to its structural design.

5.2 
RECOMMENDATION

i. Timber has been shown as the most economical structural material for domestic (house) use when properly preserved. It is therefore recommended for construction of household structures for domestic purpose.

ii. To maintain the durability and stability of this structure, the timber material should be carefully selected.
iii. Timber must be adequately and thoroughly seasoned and treated with preservatives, to disallow insect and fungi attack.
iv. Timber structure can be used in residential homes, supermarkets, firms, libraries reception rooms, private offices and in administrative offices.

v. There should be more investigations and research on timber in order to improve the existing ones.
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Fig. 1: Pictorial view of wardrobe and shoe rack 
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Fig. 2: Pictorial view of wardrobe and shoe rack 
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Fig. 3: Pictorial view of wardrobe and shoe rack 
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Fig. 4: Pictorial view of wardrobe and shoe rack
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