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1. Introduction

A building may be defined as an enclosed structure, provided with a roof and walls, intended to provide shelter and a
controlled environment for human occupation, storage, or other activities. Regardless of its size, function, or the
materials used in its construction, every building is made up of a set of identifiable components, each of which is
designed to fulfil a distinct structural or functional role. Understanding these components and the basic requirements
they must satisfy is fundamental to the practice of civil engineering and architecture, since the safety, durability, and
serviceability of the finished structure depend directly on the correct design and construction of each individual part.

The components of a building are conventionally grouped under two broad heads: the substructure, which lies below
ground level and transmits the loads of the building to the supporting soil, and the superstructure, which comprises
every element constructed above the plinth level and serves the intended use of the building. This paper reviews the
major components under both heads, discusses the basic requirements associated with each, and draws together the
general performance criteria that apply across all building elements.

1.1 Scope and Approach

The scope of this review is limited to the components of conventional low- and medium-rise buildings constructed
using load-bearing or simple framed masonry and reinforced-concrete construction, since these remain the most
common forms of construction encountered in general civil engineering practice. The discussion draws on standard
textbooks of building construction and on the provisions of the National Building Code of India, which together
represent the accepted body of knowledge on this subject. Specialised building types, such as high-rise structures,
industrial sheds, or structures requiring advanced seismic or wind-engineering treatment, are outside the scope of this
paper, although the general principles discussed here apply to those structures as well.
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2. Classification of Building Components

Building components are commonly classified according to their position relative to the ground level into two principal
groups, described below.

2.1 Substructure

The substructure is the portion of the building located below the ground or plinth level. Its primary function is to
receive the loads from the superstructure and transfer them safely to the underlying soil without causing excessive or
uneven settlement. The foundation is the principal, and in most residential buildings the only, element of the
substructure.

2.2 Superstructure

The superstructure comprises every part of the building constructed above the plinth level, including the plinth itself,
walls and columns, floors and slabs, doors and windows, lintels and sills, the roof, staircases, and the various finishing
and service elements. The superstructure is the visible and functional part of the building that accommodates the
activities for which the structure was built.

3. Detailed Study of Building Components and Their Requirements
3.1 Foundation

The foundation is the lowest part of a building and the first element to be constructed. Its basic requirements are: (i)
to distribute the total load of the structure over a sufficiently large area of soil so that the bearing capacity of the soil
is not exceeded; (ii) to transmit the load evenly so as to avoid differential settlement; (iii) to anchor the building against
lateral forces such as wind and seismic load, preventing overturning or sliding; and (iv) to provide a level and stable
surface upon which the superstructure can be built. Foundations are broadly classified as shallow foundations, such as
isolated, combined, strip, and raft footings, and deep foundations, such as pile and pier foundations, the choice
depending on the soil condition, the magnitude of the load, and the depth of the water table.

Shallow foundations are generally constructed in plain cement concrete or reinforced cement concrete, while deep
foundations such as piles may additionally use precast or cast-in-situ reinforced concrete, and, in special cases, steel
sections. The selection of foundation type and material is governed largely by the safe bearing capacity of the soil,
established through a geotechnical investigation, and by the magnitude and nature of the loads to be carried.

3.2 Plinth

The plinth is the portion of the structure between the surrounding ground level and the surface of the floor immediately
above the ground. Its basic requirements include raising the floor level above the surrounding ground to prevent the
entry of surface water, providing a damp-proof course to arrest the rise of moisture by capillary action, and forming a
stable transition between the substructure and the superstructure.

The damp-proof course is typically formed using a cement-concrete or cement-mortar layer treated with a water-
proofing admixture, laid across the full width of the wall at plinth level. The plinth walls themselves are generally
built in brick, stone, or block masonry matching the material used in the superstructure above.

3.3 Walls and Columns

Walls enclose and subdivide the interior space of a building and, in load-bearing construction, also carry the loads of
the floors and roof down to the foundation. In framed structures, this load-carrying function is instead performed by
columns and beams, while walls serve mainly as partitions and external enclosures. The basic requirements of a wall
are adequate strength to carry the imposed loads safely, stability against buckling and lateral forces such as wind,
resistance to the penetration of moisture and heat, adequate fire resistance, and sufficient sound insulation between
adjoining spaces. Columns, similarly, must be designed to safely carry axial and bending loads without excessive
slenderness.

Common walling materials include burnt-clay brick, concrete block, and stone masonry bonded with cement or lime
mortar, while columns and beams in framed construction are generally executed in reinforced cement concrete or
structural steel. The choice between load-bearing and framed construction is itself influenced by the height of the
building, the span of the floors, and local availability of materials and skilled labour.
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3.4 Floors and Slabs

Floors provide a level surface for the occupants and their activities and separate one storey from another. The basic
requirements of a floor are sufficient strength and stiffness to support the dead and live loads without excessive
deflection, resistance to fire, adequate sound and thermal insulation between storeys, and a surface finish that is
durable, easy to clean, and appropriate to its intended use.

The ground floor is generally laid directly over a bed of compacted earth or hardcore topped with a concrete sub-base,
whereas upper floors are commonly constructed as reinforced-concrete slabs, either cast in situ or precast, supported
on beams or load-bearing walls. Surface finishes range from plain cement concrete and cement mortar to tiles, stone,
or timber, selected according to the intended use and the desired appearance.

3.5 Doors and Windows

Doors provide access and egress, while windows admit light and air and provide a visual connection with the exterior.
Their basic requirements include adequate size and placement to satisfy ventilation and lighting standards, structural
adequacy of the frame and lintel above the opening, weather-tightness, security, and aesthetic compatibility with the
rest of the building.

Frames and shutters are commonly manufactured from timber, mild steel, aluminium, or, increasingly, unplasticised
polyvinyl chloride (uPVC), each offering a different balance of cost, maintenance, durability, and thermal
performance. Glazing is typically provided in window openings to admit daylight while excluding wind and rain.

3.6 Lintels, Sills, and Chajjas

A lintel is a beam placed over a door or window opening to carry the load of the wall above the opening and transfer
it to the adjoining solid wall. A sill is provided at the bottom of a window opening to give a finished edge and to throw
off rainwater, while a chajja, or sunshade, is a projected element provided above openings to protect them from rain
and direct sunlight. Each of these elements must be adequately strong and properly weathered to prevent water
penetration.

Lintels and chajjas are most commonly cast in reinforced cement concrete, although precast concrete, stone, and steel
sections are also used, particularly for restoration work or where rapid construction is required.

3.7 Roof

The roof is the uppermost component of a building, providing protection from rain, sun, and other weather elements.
Its basic requirements are structural adequacy to carry its own weight together with imposed loads such as wind, snow,
or maintenance traffic, complete water-tightness, adequate thermal insulation, and sufficient slope or drainage
arrangement to shed rainwater efficiently. Roofs may be flat or pitched, and the choice depends on climate, the material
used, and architectural considerations.

Flat roofs are generally constructed as reinforced-concrete slabs finished with a water-proofing treatment, whereas
pitched roofs may be framed in timber or steel trusses and covered with clay tiles, cement sheets, or metal sheeting.
In regions of heavy rainfall or snowfall, a steeper pitch and more robust drainage provision is generally required.

3.8 Staircase

A staircase provides vertical means of access between different floor levels. Its basic requirements include adequate
width and headroom for safe and comfortable movement, a comfortable and consistent relationship between the riser
and tread dimensions, adequate structural strength, and the provision of a handrail for safety. Staircases must also be
positioned to allow rapid evacuation of occupants in the event of an emergency.

Staircases are most commonly constructed in reinforced cement concrete in permanent buildings, though timber and
steel staircases remain common in smaller or temporary structures. National codes of practice generally prescribe
minimum widths, and maximum and minimum riser and tread dimensions, to ensure safety and comfort in use.

3.9 Finishes and Building Services

Finishing works, such as plastering, painting, flooring, and tiling, protect the underlying structural elements and
provide an aesthetically acceptable surface. Building services, including water supply, drainage, electrical wiring, and,
where applicable, air-conditioning or fire-protection installations, are integrated into the structure to make the building
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fit for occupation. These elements must be durable, easy to maintain, and compatible with the structural components
through which they pass.

Internal and external plastering is generally carried out in cement or lime mortar, followed by a protective and
decorative coat of paint or an applied cladding material. Service installations are typically concealed within walls,
floors, or ceiling voids, and their routing must be planned in coordination with the structural design so as not to weaken
load-bearing elements.

4. Summary of Components, Location, and Primary Requirement

Table 1 consolidates the components discussed in Section 3, indicating their location within the building and the
primary requirement associated with each, as a quick point of reference.

Component Location Primary Requirement

Foundation Substructure Safe transfer of load to soil without settlement
Plinth Substructure / transition | Prevention of rising dampness; level change
Walls / Columns Superstructure Load-bearing capacity and space enclosure
Floors / Slabs Superstructure Strength, stiffness, and storey separation

Doors / Windows Superstructure Access, ventilation, and lighting

Lintels / Sills / Chajjas Superstructure Load transfer over openings; weather protection
Roof Superstructure Weatherproofing and top-level enclosure
Staircase Superstructure Safe vertical circulation

Finishes / Services Superstructure Protection, appearance, and habitability

5. General Requirements Common to Building Components

Although each component discussed above performs a distinct function, a review of the literature shows that certain
performance requirements recur across all of them. These general requirements may be summarised as follows.

5.1 Strength and Stability

Every component must be capable of safely carrying the dead loads, live loads, and any incidental loads such as wind,
seismic, or settlement loads that may act upon it during its service life, without undergoing collapse, excessive
deformation, or loss of stability.

5.2 Durability

Components should retain their strength and serviceability over the intended design life of the building with a
reasonable amount of maintenance, resisting deterioration due to weathering, chemical attack, or biological action.

5.3 Fire Safety

Components, particularly structural elements and means of escape such as staircases and corridors, must possess
adequate fire resistance to protect occupants and to prevent the rapid spread of fire and smoke within the building.
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5.4 Resistance to Dampness and Weather

Elements in contact with the ground or exposed to the exterior, such as foundations, plinths, walls, and roofs, must be
protected against the penetration of moisture, which would otherwise cause deterioration of materials and discomfort
to occupants.

5.5 Thermal Comfort

Walls, roofs, and openings should be designed to minimise unwanted heat gain or loss, thereby maintaining
comfortable indoor conditions and reducing the energy demand for heating or cooling.

5.6 Sound Insulation

Floors and walls separating different occupancies or spaces of different use should limit the transmission of airborne
and impact sound to an acceptable level.

5.7 Aesthetic Appeal

Beyond their technical performance, building components contribute to the overall visual character of the structure,
and their form, texture, and finish should be considered in relation to the design intent of the building.

5.8 Economy

The selection of materials and construction methods for each component should achieve the required performance at
a reasonable cost, taking into account both the initial cost of construction and the subsequent cost of maintenance.

5.9 Sustainability

Increasingly, building components are also expected to minimise environmental impact through the use of locally
available or recycled materials, energy-efficient design, and construction practices that reduce waste.

6. Factors Influencing the Selection of Building Components and Materials

The specific form and material chosen for each component in a given project depend on a combination of site-specific
and project-specific factors, which are outlined below.

« Soil condition and bearing capacity, which govern the type and depth of foundation required.

« Climatic conditions, including rainfall, temperature range, and wind exposure, which influence roof form, wall
thickness, and insulation requirements.

e Seismic zone and wind-load intensity, which determine the degree of lateral-load-resisting detailing required in
walls, columns, and their connections.

» Availability and cost of local materials and skilled labour, which often determine whether load-bearing masonry
or framed construction is more economical.

¢ Intended use and occupancy of the building, which govern floor loading, fire-safety provisions, and acoustic
requirements.

« Statutory building by-laws and codes of practice, which prescribe minimum standards for matters such as room
dimensions, staircase geometry, and structural fire ratings.

e Aesthetic and architectural intent, which influences the choice of finishes, fenestration pattern, and external
cladding.

A well-considered design balances these factors against one another, since optimising for a single factor, such as initial
cost, in isolation frequently compromises durability, safety, or long-term economy.

7. Interrelationship Between Components

The individual components of a building cannot be considered in isolation, since a deficiency in one element frequently
affects the performance of another. For example, an inadequately designed foundation may lead to differential
settlement that cracks the walls above it, while a poorly detailed roof can allow moisture to penetrate downward
through the walls and floors. Similarly, an opening that is too large weakens the wall in which it is placed unless a
suitably sized lintel is provided. This interdependence underlines the importance of an integrated design approach in
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which the requirements of each component are considered in relation to the building as a whole, rather than treated as
isolated design problems.

8. Conclusion

This review has classified the components of a building into the substructure and the superstructure, examined the
individual function and basic requirements of the foundation, plinth, walls, floors, openings, lintels, roof, staircase,
and finishing works, and consolidated the general performance requirements of strength, durability, fire safety,
weather resistance, thermal comfort, sound insulation, aesthetics, economy, and sustainability that apply across these
components. It is concluded that a safe, durable, and serviceable building can be achieved only when each component
is designed to satisfy its individual requirements while remaining compatible with the requirements of the adjoining
components, and when construction is carried out in conformity with the relevant national codes of practice.
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