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Topic 1

Building Technology

SAMPLE
Units Covered
1.1 Indigenous Building Technologies.
1.2 Modern Buildings Technologies.
1.3 Building as an Enterprise.
Introduction
When it comes to building one has to decide
on the style they want their building to look like.
Usually one has to choose between Modern
and Indigenous technologies. In this unit we will
look at these technologies. We will also see how
we can use our building skills to earn a living.
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Unit 1.1 Indigenous Building Technologies

Objectives

By the end of this unit, learners should be able to:
• outline indigenous and modern technologies.
• describe indigenous and modern technologies.
• compare indigenous and modern technologies.

Introduction

This unit will explain what Building Technology
is as a reminder of what we have learnt before.
We shall discuss the different types of buildings
found in Zimbabwe and the indigenous and
modern technologies used for construction.
Furthermore, we shall conclude the unit by
comparing the indigenous technologies from
the modern.

SAMPLE

Activity1.1
1.1
Activity

1. Define Building Technology.
2. Name the types of buildings found
in Zimbabwe.
3. Describe how human habitats have
evolved.

Indigenous Technologies

Buildings have evolved over long periods.
Construction methods, construction materials,
and buildings’ form and shape have also
evolved during this evolution. People in ancient
times lived in caves. But as their knowledge
and desire for more comfortable shelter
increased, so did the construction methods and
the discovery of new construction materials.
This section will examine indigenous and
modern technology with special emphasis on
construction methods, construction materials
and the form and shape of the buildings.

Fig 1.1 Indigenous construction technologies

Indigenous Construction Methods
Construction methods refer to how the various
components of a building are assembled to
produce a complete item. The method of
assembling building components to transfer
and resist forces is a structural concept that
differs from one building to the other. There are
four structural approaches to building, namely:
• The skeletal concept

• The solid concept
• The membrane concept
• The plate concept
The skeletal concept is a situation in which
building components are assembled in the form
of skeletons with light materials used to enclose
the space between the skeletons. For example,
the pole and dagga idea has been used in
traditional constructions for a long time.

Fig 1.4 Indigenous membrane constructions

Activity1.1
1.2
Activity
1. Identify indigenous buildings found
in your community or Zimbabwe in
general.
2. Suggest the construction methods
that have been used to assemble
the buildings.

SAMPLE

Fig 1.2 Indigenous skeletal concept

In the solid concept, the components are
completely solid, for example, mass concrete,
stone and brick buildings.

It is interesting to note that all the structural
concepts mentioned above are evident in
indigenous construction. Check your list against
table 1.1
Indigenous
Building

Structural Concept

Granary

•
•
•

Fig 1.3 Indigenous solid concept. Hut built of stone

		
The membrane concept is when components
are in the form of very thin material tensioned
with guy ropes, for example, a tent and reed
mat shed.

Pole and Mud
House

•

Pole and Mud
mould house

•

•

•

Plate construction for
the suspended floor
Skeletal for the poles
Membrane for the
grass cover on the
roof
The skeletal concept
for the poles
Membrane for the
grass cover on the
roof
The skeletal concept
for the pole
The solid concept for
the moulds

Table 1.1 Indigenous buildings and related structural
concept
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Indigenous Construction Methods
Pole and Mud Technology
The technology is a skeletal concept in which
wooden poles are planted into the natural
ground to carry the wall covering, roof load
and provide a base on which the material for
the envelope is attached. The poles form the
skeleton while the ribs or ledgers are wound to
the poles using the bark of trees. The purpose
of the ribs is to reduce shear force and make the
structure stable. The gaps between the poles
are filled up with clay to form a membrane. See
figure 1.2.

The Suspended Technology
This technology involves suspending the
building above ground level. The construction
consists of stone boulders or bulky timber
carrying a platform. The platform carries the
walls of the building structure. The technology
is used to construct granaries and security
houses in areas infested with predators. It is also
used to build watch towers in fields planted with
edible crops. People use the watch towers to
spy on wild animals coming to prey on crops.

SAMPLE

Fig 1.5. Pole and mud technology

The pole and mud/dagga moulds technology
The pole and mud mould technology is a
combination of skeletal and solid concepts.
Isolated poles are erected from the ground at
strategic positions of the building to distribute
all the loads to the ground. The roof is put in
place with the poles as the centres for load
distribution. Precast or in-situ moulded mud
units are then used to fill the gaps between
the poles. The technology is suitable for the
quick erection of buildings because the roof
can be put in place before the wall envelop is
constructed.

Fig 1.6 Pole and mud mould technology

Fig 1.7 Suspended technology

Stone Technology
Stone technology is the use of stones to
construct buildings. Stone has been used as
a building material since immemorial time.
Ancient cities such as Great Zimbabwe and
Khami ruins are constructed using stone.
Stone technology can be understood in three
dimensions: quarrying, stone construction, and
stonework art/patterns.
Stone Quarrying
Stone quarrying is the mining of stone. In
indigenous technology, quarrying is done
using fire to burn the rock so that it weakens.
Rapid cooling of the rock is done by pouring
water. The rapid cooling causes the rock to
form cracks and fissures. The rock boulders are
then separated by forcing digging bars into the
fissures. Further separation into smaller units is
done using tools such as hammers and chisels.

Fig 1.8. Stone quarrying
Fig 1.10. Stone seasoning

Stone Dressing
Stone dressing is the shaping of stone into
the required shape and size. It also involves
giving the desired texture to the surface of the
stone. Stone dressing is done using hammers
and chisels. It can also be done by knocking
the stones against each other. Traditional or
indigenous stone dressing finishes can be seen
on most stone artefacts. There are a lot of
other modern stone dressing finishes which are
beyond the scope of this book.

Stone Construction
Construction using stone is a very difficult task.
The rough stone is irregular and difficult to
straighten when walling. Stone is also difficult to
bond with. The stonework construction requires
the artisan to know how to mix and bond the
varying stone sizes to obtain strength and
achieve the required pattern. Figure 1.11 Shows
details of stone wall construction.

Fig 1.9 Dressed stone

Fig 1.11. Stone wall construction

Seasoning
Seasoning is the process of removing moisture
and hardening stone for construction. Stone
coming directly from quarries has high quarry
sap which makes it soft and heavy. The quarry
sap is removed by leaving the stone in the open
so that the moisture can evaporate. During the
same process, the stone grains become tough
due to moisture evaporation and exposure to
wind.

Stonework Patterns
There are so many patterns that have been
developed through stone walling. Among the
most common are random rubble, coursed
rubble, and flint and Ashlar stone patterns.

SAMPLE

Random Rubble Stone Pattern

In this pattern, stones are dry-stacked or
bedded on mortar without following any
recognised system. The pattern has been
used since the Stone Age to construct kraals,
boundary walls and royal palaces. The figure
below shows the random rubble stonework.
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Advantages of Stone Walling
• The stone is naturally durable.
• The stone does not need a lot of regular
maintenance.
Disadvantages of Stone Walling
• The stone is difficult to form into patterns.
• The stone requires dressing.
• The stone is not portable.

Fig 1.12 Random rubble stone pattern

Coursed Rubble Stone Pattern
This is a system in which courses can be seen at
intervals within the pattern of the wall. A block
of random stonework usually forms a course in
the wall. The pattern is more attractive when
compared to random rubble.

Indigenous Material Technology
Some indigenous technologies are promoted
by innovation in the use of available materials.
Such technologies include the use of grass,
dung and clay on finishes to buildings.
Grass
Grass is used to make boundary walls and as
a roof covering material. There are different
types of finishes achieved using grass. There is
ordinary thatch and driven thatch. In ordinary
thatch, the grass is left with a natural texture.
In driven thatch, the grass is combed to get rid
of the dirt so that only the strong straw of the
grass makes up the finish. Driven thatch can
either be plain or terraced.

SAMPLE

Fig 1.13 Coursed random rubble stone pattern

Ashlar Stone Pattern
This is the finest art in stonework patterns. It can
be described as facework in stone walling. The
stone units are carefully shaped to size to form
beautiful visual patterns on the walls.

Fig 1.14 Ashlar stone pattern

Fig 1.15. Grass thatches

Mud finishes
A thin paste of anthill clay is used to skim
the surfaces of walls to seal crevices to get a
good finish that prevents parasites such as lice
from breeding behind the crevices. In some
instances, mud has been used to build storage
facilities such as shelves and food storage
pantries.

Dung Finishes
Dung from animals has been used in indigenous
technologies to repel away ants, parasites, and
poisonous snakes. The scent produced by dung
is believed to have a repellent effect on lice,
termites and mosquitoes, which are a menace
to comfortable living.

SAMPLE

Fig 1.16. Mud finishes

Fig 1.17. Dung finishes

Summary
•
•
•
•
•

•
•

Indigenous construction technology is the application of indigenous building and
material technologies in the construction of buildings.
The construction method is the way the various components of a building are put
together to produce a building.
The method used to assemble building units is called a structural concept.
Structural concepts include solid, skeletal, membrane, and suspended technologies.
Tradition skeletal constructions include cattle kraals, pole and dagga huts, pole and
dagga moulds huts. The solid concepts include stone and bricks. Membrane concepts
are reed mats and grass. Suspended technologies are used to construct granaries and
watch-tower houses.
Stones for stone technology go through the process of quarrying, dressing, and
seasoning. Stone is difficult to form into patterns. Stone patterns include, among others,
random rubble un-coursed, random rubble course and ashlars.
Other indigenous material technologies such as mud plaster finishes and grass and dung
finishes control parasites inside buildings.

End of unit exercise
Multiple Choice Questions
1. Which of the following combination is not a determinant of indigenous construction?
A. Materials, construction methods, and form and shape building
B. Skeletal, solid, and plate
C. Grass, stones and bricks
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D. Caves, dome shapes and round huts							
2. The following is a method of assembling a building:
A. Skeletal concept B. Stone concept
C. Brick concept
D. Dung concept
									
3. A brick house is built using the _________ concept.
A. brick concept
B. solid concept
C. brick concept
D. dung concept
										
4. Pole and dagga technology consists of:
A. poles, ribs and mud
B. plate, membrane and skeletal
C. pole, ribs and grass
D. all of the above
								
5. The following is an indigenous technique of quarrying stone.
A. Blasting
B. Burning with fire
C. Hammer dressing
D. Seasoning					
					
6. The zigzag pattern found on most stone ruins in Zimbabwe is called_________.
A. chevron
B. shelf
C. decoration
D. madzimbabwe
									
7. Dung is used as a finish in indigenous technology because of its:
A. smell upon the internal environment
B. repellant effect to parasites, snakes and lice
C. durability on floors
D. decorative finish
								
8. Ordinary thatch is when:
A. grass is watered to remove dirty
B. grass is combed
C. grass is left plain
D. grass is textured
								
9. The following describes dung finish:
A. cow dung is applied to the wall and thinned with water
B. cow dung is applied to the wall with a steel float
C. cow dung and water are splashed on the wall
D. cow dung is thinned with water and applied to the background

SAMPLE

10. Which of the following is not an indigenous material technology?
A. Applying cow dung as a finish.
B. Breaking stone using fire.
C. Using bamboo reeds as a finish to surfaces.
D. Polished stone.									
									
Structured Questions
1. List 3 determinants of both indigenous and modern methods of building construction.
[3]
2. Outline 4 major methods of construction used in both indigenous and modern
construction.[4]
3. Describe any 3 methods outlined in number 2.
[6]
4. Describe the following indigenous technologies stating the construction method to
which each category belongs.
a. Pole and Dagga,			
[3]
b. Pole and mud mould,		
[3]
c. Suspended,				[3]
d. Stonework.				[3]
5. Name 2 indigenous stonework patterns. [2]
6. Name 3 traditional finishes to walls.		
[3]
Total [40]

Unit 1.2 Modern Building Technologies

Objectives

By the end of this unit, learners should be able
to:
• define the term modern building
technologies.
• outline materials used in modern
technologies.
• describe modern construction technologies.

SAMPLE

Introduction

Modern building technology is an advanced
construction system but has its roots in ancient
construction methods. Like indigenous
technology, the modern building can be
understood in three dimensions: construction
methods, construction materials, and the form
and shape of buildings.

Describing Modern Construction
Methods

There are several construction methods
used in building technology and design.
The construction methods focus on how the
building components are put together to
support and resist forces. The way building
components are arranged to resist forces
is known as a structural concept. The main
structural concepts of buildings are as follows:
• The skeletal/ framed concept
• The solid concept
• The plate concept
• The membrane concept
The Skeletal Technology
Skeletal Building Technology is assembling
building components to carry loads and resist
forces by using skeleton frames as the loadbearing members of the building. The skeleton
frames are constructed first, and then other
materials such as bricks, concrete, timber

and glass are used to build the envelope
to create living space. Skeletal construction
methods distribute their loads to the ground by
concentrating them on isolated places.

Activity1.1
1.3
Activity

Suggest types of foundation used with
the skeletal technology.

Types of Skeletal Constructions
Skeletal Technology includes among others,
concrete columns and beams, steel girders,
and triangulated structures. Concrete columns
and beams are structural members which are
made of reinforced concrete. They are mostly
used in the construction of high rise buildings.
Steel girders are steel members joined together
using bolts and nuts so that they form structural
frames to which either bricks, timber, glass or
other materials are used to enclose the space
between the steel members. Triangulated
frame structures are made of flexible material
such as steel and timber. Triangulated frames
are used to make roof structures. They use
tension and compression to distribute their
loads.
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and resist wind pressure, stress and strain.
Solid construction technology uses linear load
distribution. The solid material is stacked or
bonded together to act as a single mass in
carrying the load and resisting forces.

Fig 1.18 (a) Beam and column skeletal

Types of Solid Technologies
Solid Technology includes, among others,
brickwork, stonework, and concrete. Brickwork
is made up of brick units bonded together. They
are mostly used in the construction of low rise
buildings. Stonework is made up of stone units
bonded together. Stones are also used for the
construction of low rise buildings. Concrete,
reinforced, or mass concrete is used to build
concrete structures such as dams and bridges.
Brickwork
Brickwork is a solid concept which makes use
of bricks to construct buildings. Bricks can be
manufactured from various building materials
such as clay, cement and sand, rubber, glass
and concrete. Many bonding patterns can be
achieved by using bricks. You have learnt about
these patterns in book one, chapter five, and
more about bond solving in chapter five of this
book.

SAMPLE

Fig1.18 (b) Modern skeletal steel girders

Fig 1.18 (c)Triangulated frame construction

Advantages of Skeletal Technology
• It is fast and easy to construct.
• It allows other components to be prepared
away from the building site while the
skeleton is being erected.
• It enables the construction of lighter
buildings since the building can be made of
lighter materials.
Disadvantages of Skeletal Technology
• Require highly skilled personnel to build it.
• Materials used can be expensive.
Solid Technology
Solid Technology is constructing buildings
using solid materials such as bricks, stones
and mass concrete. These materials are heavy
and depend on their weight to carry loads

Fig 1.19 Brickwork solid concept

Advantages of Brickwork
• Bricks are portable and easy to handle.
• Bricks can be cut to the required sizes.
• Bricks are easy to transport.
• They can be manufactured from locally
available resources.
Disadvantages of Bricks
• Bricks are sometimes difficult to make if the
area does not have suitable clay.
• Bricks on their own cannot produce stable
high-rise buildings.

Stonework
Stonework is a solid technology that makes
use of stones to construct buildings. Stones
can be mined from quarries and shaped into
blocks that are then used to construct modern
buildings. Different stone finishes can be made
on the surface of the stone. Among the stone
dressing finishes are polished finish, punched
finishes and combed finishes.

		

(c) Combed stone dressing

Advantages of Stonework
• Stone is naturally durable.
• A variety of finishes can be obtained.

SAMPLE

Fig 1.20 (a) Punched stone dressing

Disadvantages of Stonework
• Stonework is difficult to build.
• Stonework requires labour.
• The stone is very heavy.
• It is difficult to obtain a flat surface.

(b) Polished stone dressing

Comparison of stone and brick
Point of Comparison Stone

Brick

Material

Naturally quarried from rock and
naturally durable.

Artificially moulded and treated
by burning for durability.

Dressing

Worked on to get desired shape and
texture.

Moulded to shape and size, and
texture is inscribed on formwork.

Bonding

Difficult to obtain the required
Bonding is easy and definite.
bonding pattern. Artistic imaginations
achieve the pattern.

Portability

Difficulty in handling and placing on
position.

It is portable, convenient with less
fatigue

Mortar

Rich and more quantities of mortar
are required.

Ordinary and fewer quantities are
required.

Durability

Naturally durable.

Requires burning and other
special treatments to improve
durability.
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Cost

Expensive.

Less expensive.

Aesthetic

Has a pleasing appearance that
improves with age.

Simple, monotonous and
deteriorates with age.

Maintenance

Maintenance cost is low.

Maintenance cost is high.

Table 1.2 Comparison of stone and brickwork

Plate Structural Concepts
It is a system of assembling building
components. A plate of reinforced or
toughened building materials can be laid on
the ground as a plate or suspended above
the ground, for example, suspended floors
of granaries and storey buildings. Over site
concrete slabs, concrete bridges and upper
floors of the building are good examples of
plate technology.

are either air-supported or consist of plain
or toughened material enclosing space.
Membrane technology uses a system of uniform
load distribution to carry and support loads.
They are mostly used for temporary shelters
such as sheds, greenhouses, and car ports.

SAMPLE
Fig 1.22 (a) Membrane Technology		

Fig 1.21 Modern plate construction method

Advantages of Plate Technology
• High utilisation of space is achieved
because buildings can be built going
upwards.
• Thin toughened material can be used for
construction.
• Horizontal plates can help achieve lateral
stability of columns and beams.
Disadvantages of Plate Technology
• They may be expensive to construct
because they need reinforcements when
used for upper floors.
• Their construction maybe difficult where
shuttering is required.
Membrane Technology
Membrane technology consists of thin sheets
of lighter materials being used to construct
buildings or shelters. Membrane structures

(b) Green House

Types of Membrane Structures
Membrane structures include tents, plastic,
metal, and asbestos sheeting. Tents are airsupported with guy ropes. Guy ropes are used
to stabilise the posts supporting the tents.
Sometimes metal frames are used to support
the membrane. Metal sheeting can be plain or
toughened by introducing corrugations on the
sheets. Tent technology may have frames on
which the tent is supported.

Fig 1.23(a) Metal sheeting membrane technology

Fig 1.24 Bulky timber construction

				

Sawn Timber
Sawn timber is timber that has been cut
into various sectional sizes for use in the
construction of structural members of a
building. Sawn timber is used for making
roof trusses, wooden houses and casing of
built-in cupboards. Sawn timber in building
construction is mainly limited to the making of
roof trusses. Issues to do with the wide usage
of sawn timber are mainly covered in carpentry
and joinery.

SAMPLE

Fig (b) Tent membrane technology

Advantages of Membrane Technology
• It is easy and fast to erect.
• Requires no specialized labour.
• It is very light.

Disadvantages of Membrane Technology
• It is only suitable for temporary structures.
• It is not durable.

Timber Technology
Timber is commonly used in building
technology for roofing, flooring and for making
fittings inside the buildings. Timber can be used
as raw/bulky timber, sawn timber or processed
timber.
Bulky Timber
Bulky timber is treated straight from the
plantations. It is used to make pylons or towers
for electricity distribution and for making
scaffolding, and as structural members in some
constructions. In some instances, it is used for
making roof structures.

Fig 1.25 Sawn timber

Processed Timber
Processed timber is a timber that has been
turned into ready to use timber products.
Processed timber products include, among
others, manufactured boards, parqueting tiles
and veneers. Manufactured timber is mainly
used on the finishes to build in cupboards and
floors.

Gramsol Building Technology and Design Form 2

Advantages of Timber
• It is cheap and readily available.
• Timber is relatively durable.
• Timber can be grown in plantations.
• Timber is light.
Disadvantages of Timber
• Uncontrolled use of timber can lead to
deforestation.
• Termites can attack timber.
• Timber can rote if exposed to moisture.
Fig 1.26 Processed timber

Comparison of Indigenous and Modern Building Technologies
Point of Comparison

Indigenous Technology

Modern Technology

Materials

Materials are natural and easily
reversed into the ecosystem.

Materials are artificial and difficult
to reverse.

SAMPLE

Workmanship

Workmanship is not very appealing. High-quality workmanship used.

Construction Process

Uses simple manual methods.

Environmental impact

Has little effect on the environment. Contributes to disturbances of
the natural ecosystem and global
warming.

Table 1.3

Highly mechanized and
sophisticated technology is used.

End of unit exercise

Multiple Choice Questions
1. The way building components are arranged is called_________.
A. construction method
B. envelop
C. solid concept
D. structural concept				
					
2. One of the following explains structural concept.
A. Load distribution of a building
B. Envelop of a building
C. Organization of building components to distribute load
D. Linear load distribution								
3. Identify one component assembled using the skeletal concept.
A. Wall
B. Timber
C. Water Tank
								
4. Which of the following is correctly matched?
A. Solid concept			
Timber
B. Membrane Concept		
Green House
C. Plate Concept			
Water Tank
D. Skeletal Concept		
Roof sheets
				
5. Three forms of construction timber include:
A. bulky timber, sawn timber, processed timber
B. logs, cut timber, plain timber

D. Roof Truss		

C. chip board, laminated board, veneer
D. gum tree, pine tree, hardwood							
6. The following are advantages of timber except ________.
A. it is cheap and readily available
B. timber is relatively durable
C. timber is attractive
D. timber is light					
				
7. Pick the odd one:
A. Uncontrolled use of timber can lead to deforestation.
B. Termites can attack timber.
C. Timber can rote if exposed to moisture.
D. Timber is relatively durable.								
8. Brickwork and stonework differ in one of the following except:
A. Bonding
B. Dressing
C. Durability

D. Liquidity

9. Brickwork has the following advantages except:
A. Portable and easy to handle
B. Green units
C. Units are easy to transport
D. Manufactured from locally available resources
						
10. Which of the following is correctly matched?
Structural Concept
Example
A. Skeletal concept
Granary
B. Membrane concept
Brick wall
C. Solid concept
Dam wall
D. Plate concept
Stone wall
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Structured Questions
1. Outline 4 materials used in modern building construction.		 [4]
2. State 3 solid methods of construction used in modern buildings.		
[3]
3. In what ways are traditional construction methods similar to modern construction
methods? [6]
4. List 4 ways in which timber is used in modern construction technologies.		
5. Compare brick and stone as construction technologies.
[15]
6. State 1 advantage and 1 disadvantage for each of the following:
a. Brickwork		
[2]
b. Stonework		
[2]
c. Timber		
[2]
d. Metal		
[2]

[4]
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Unit 1.3 Building As An Enterprise

Objectives

By the end of this unit, learners should be able to:
• apply acquired skills for self-sustenance.
• identify job opportunities in the construction industry.
• create jobs in the construction industry.
• investigate a business idea in Building Technology and
Design.

Introduction

Definition of Enterprise
To enterprise is to create opportunities to
survive or create wealth. An enterprise can
also be seen as a business idea to fill a gap in
community needs.

SAMPLE

In chapter two of Book One, you learnt about
career opportunities in the building industry.
However, the availability of these careers is
being challenged by the development of
new materials and technologies. Survival in
the community now requires people who can
create jobs for themselves in their area of
specialization.

Fascinating
Activity 1.1Facts

The construction industry is the largest
contributor to job opportunities in
the world. Did you know that 70% of
employees in the world are employed
in the construction industry and that
construction contributes about 10% of
the gross domestic product of many
countries?

Opportunities in the Building Construction
Industry
Identifying opportunities in the building
industry require one to understand the current
threats and technological developments in
the building industry and convert these to
entrepreneurial opportunities.
Threats to Careers in the Building Industry
A threat is a condition that threatens the
existence of something. Many careers in the
building industry may be affected by new
materials and new construction methods.
However, the threats always come with new
opportunities.

Activity1.1
1.4
Activity
Threats and Opportunities on Careers in the building industry.
• List some of the traditional careers in Building Technology and Design.
• Suggest threats to each of the careers mentioned above.
• Suggest opportunities that may arise as a result of threats.

Career

Threat

Opportunity

Bricklaying

Competition from computerized
robots

Importing robot builders
Repairing robot machines
Operating robot machines
Programming robot machines

Table 1.4 Threats and opportunities on careers in the building industry.

		
In the building industry, every challenge presents an opportunity to develop new approaches
to resolve the challenges. In Building Technology and Design, there are so many challenges.
The problems can be investigated by analysing a problem to provide solutions. Both current
and future building Technology and Design challenges can be realised by carrying out
market research.
Current Entrepreneurial Opportunities in the
Building Industry
Entrepreneurial opportunities can be identified
by researching what is happening in the
industry.

are replacing tradespersons in areas such as
bricklaying, plastering and manufacturing.

Activity1.1
1.6
Activity

SAMPLE

Activity1.1
1.5
Activity

Analyse construction activities in your
community:
1. Identify the challenges being faced.
2. List down the entrepreneurial
opportunities that you can get from
the challenges identified above.

You can see that there are so many challenges
in the building industry. Among them are
a shortage of bricks, materials, services,
expertise in construction, and access to
construction resources. The challenges present
entrepreneurial opportunities such as:
• Moulding of bricks.
• Supplying of materials, for example, pit
sand, river sand, stones and many more.
• Construction.
• Operating hardware shops.
• Offering training in building technology.
• Offering drawing design services and many
more.

Future Job/Entrepreneurial Opportunities in
Building Technology and Design
The advancement in technology has continued
to influence how buildings are constructed
in the construction industry. Therefore, it is
important to project how certain building
processes may be done in the future. Machines

1. Think of some current technologies
used in the building industry and list
them down.
2. Research on the internet to find
how some of these technologies are
being done in the developed world.
3. Suggest how the technology may
change in future.
4. What new career opportunities may
come as a result of these changes?

Employment Creation in the Construction
Industry
The construction industry is a complex business
enterprise offering a variety of business
opportunities. The figure below shows the
various business opportunities offered by the
construction industry.
Production and
Manufacturing

Material
Supplies

Real Estate
Management

Construction
Industry

Research and
innovation

Engineering

Fig 1.27 Business opportunities in the construction
industry.
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Production and Manufacturing
Production and Manufacturing is the making
of products and goods that are required by
the construction industry. When construction
is booming, demand for building products
also increases. This opens up opportunities
for the supply of products such as bricks,
cement, sand, and quarry stone just to mention
a few. The demand of these products may
lead to production enterprises such as brick
manufacturing, cement manufacturing, sand
mining and stone quarrying. The figure below
shows some of the business opportunities
under production and manufacturing.

Activity1.1
1.7
Activity
Study the figure below showing some
enterprise opportunities in real estate
management.
1. Think of some more prospective
enterprises that can be formed
under real estate management and
list them down.
2. List some professionals and
tradesmen who can be employed in
these enterprises.

Land
development

Brick Moulding

SAMPLE

Cement
Manufacturing

Building
contracting

Estate
Management

production and
manufacturing

Sand Mining

Stone quarying

Fig 1.28 Business opportunities under production and
manufacturing

There are so many business opportunities under
production and manufacturing. You can come
up with more to add to the list.
Real estate management is the development
and management of properties. Real estate is
one of the business enterprises that preserves
the value of an investment. It includes
among others, developing land for sale,
and also building properties for leasing out
to prospective clients. One can also open a
business in real estate management. Real estate
management involves taking care of properties
to keep them in good shape. There is so much
job creation from real estate management. The
jobs are the valuation of properties, painting
and decoration, advertising, renovations and
repairs and hygiene services. Almost every trade
is found in real estate management.

Real
Estate

Property
Development

Hygene
Services

Fig 1.29 Business opportunities in real estate management.

Engineering
Engineering is the application of science,
mathematics and technology to solve realworld problems. Engineering is a good area
for business opportunities in the construction
industry. In Book 1 chapter 2, on career
opportunities in the building industry, you learnt
several engineering disciplines. Among them
are mechanical engineering, civil engineering,
architectural engineering, and structural
engineering, just to mention a few. Did you
know that one can establish a consultancy
company in any one of these disciplines?
Engineering services open up job opportunities
for engineers and technicians in various
disciplines.
Research and Innovation
Research and innovation involve analyzing
problems and applying Science and Technology
to develop new materials and new methods.

In Building Technology and Design, there is a
great need for research in new materials and
construction methods. Current and future
methods of construction demand the use of
conservative methods of construction. There are
so many areas in which one can venture under
research and innovation. The prospective areas
of venture are:
• Material research,
• Technology research
• Manufacturing research
• Design and product development
Material research is a keen interest in the
use of new materials in Building Technology
and Design. On the other hand, Technology
Research is developing new techniques in
Building Technology and Design. Research and
manufacturing is an enterprise area where one
develops new manufacturing goods used in
the construction industry. For example, threedimensional printing has allowed the printing of
plastic plumbing utilities instead of using cast
technology. Product development allows one to

use creativity and imagination in the design of
new products. For example, decorative boards
made of plastic are slowly replacing wood
boards in ceiling construction.
Material Supplies
Material supply is a business enterprise that
involves identifying potential demand for
materials within a development area. Whenever
there is construction, there are opportunities to
provide services in the form of materials. New
urban development provides opportunities to
open hardware shops to sell plumbing utilities,
cement, window frames, steel, brick force,
and many other components needed in the
construction of buildings. There are so many job
opportunities in the material supply chain and
these include:
• Purchasing and supply
• Buyers
• Sales and marketing
• Transport and logistics
• Accounting

SAMPLE

Summary
•
•
•
•
•

Enterprise involves identifying opportunities to create wealth.
Opportunities are based on both threats to existing job situations and the development
of new materials and new construction methods.
Market research helps in identifying new opportunities for enterprise.
Future job opportunities in the construction industry will be based on computerised
machine technology. Some trades are being replaced by machines, for example, in
advanced countries, bricklaying can be done by robot builders.
Areas of job creation in the construction industry include production and manufacturing,
real estate management, engineering, material supplies and research and innovation.
These areas create employment for various professionals and trade-persons.

End of unit exercise
Multiple Choice Questions
1. Enterprise means __________.
A. buying and selling
B. taking advantages of opportunities that create wealth
C. working for money
D. knowing business threats						
2. The following are threats to existing careers except:
A. New methods of construction.
B. Competition from computerized robots
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C. Operating robot machines
D. Emerging new materials of construction				
3. A future alternative to career of brick laying is:
A. Glazing
B. Plastering
C. Operating robot builders
D. Importing robot machines			
			
4. The following are traditional careers except___________.
A. carpentry
B. joinery
C. programming robot machines
D. plastering					
			
5. Business opportunities in the building industry can be identified by:
A. Carrying out market research
B. Looking for a job
C. Studying technology
D. Enterprising					
		
Structured questions
1. Define enterprise.							
[1]
2. Identify any three job opportunities in the construction industry.
[3]
3. Discuss any tw threats to careers in the building industry.		
[6]
4. Suggest five entrepreneurial opportunities in the building industry.
[5]
5. Giving examples, highlight 5 areas of business opportunities in the construction industry.
[10]

SAMPLE

End of topic exercise

1. Outline 3 construction methods common to both traditional and indigenous construction
technologies. 			[3]
2. Describe the following construction technologies;
a) Pole and dagga method.
[3]
b) Pole and mud mould technology.
[3]
c) Suspended technology.
[3]
3. Mention one component or building assembled using the following construction method.
a) Skeletal concept.		
[1]
b) Solid concept.			
[1]
c) Membrane concept.		
[1]
4. Compare and contrast 3 aspects of stone and bricks as materials in solid construction
methods.				[9]
5. Justify why dung is preferred as a finish in traditional construction methods.		
[3]
6. Define enterprise with respect to Building Technology and Design.		
[1]
7. List 5 entrepreneurial opportunities in the building industry.				
[5]
8. Name 4 areas of business venture in the construction industry.				[4]
9. Suggest 4 job opportunities created by enterprise in real estate management.		
[4]
10. Three forms of construction timber include:
A. Bulky timber, sawn timber, processed timber
B. Chip board, laminated board, veneer
C. Gum tree, pine tree, hardwood
D. Hardwood, softwood, moderate wood

11. Copy and Complete table 12			

[8]

Table 12: Traditional careers threats and opportunities
Career

Threat

Opportunity

Bricklaying

________________________ ________________________

Draughting and design

________________________ ________________________

_____________________

________________________ ________________________
[Total 50 marks]

SAMPLE
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Topic 2

Health, Welfare and
Safety at Work

SAMPLE
Unit Covered
2.1 Safety on Building Sites.
Introduction
We have learnt about health, welfare and safety
issues in book 1 and 2. In this book, you will
further explore healthy welfare and safety by
studying potential risks, preventative measures,
and procedures to assist an accident victim.

Unit 2.1 Safety on Building Sites

Objectives

By the end of this unit, learners should be able
to:
• identify potential health, welfare and safety
risks from given tasks.
• describe methods of accident prevention at
a building site.
• identify first aid equipment at a work site.
• outline procedures to be followed in the
treatment of an accident victim.

SAMPLE

Health, Welfare and Safety Risk

There is a need for workers to identify potential hazards to prevent their development into
accidents in the building industry. There are several healthy, welfare and safety risks that may occur
at a building site.

Activity1.1
2.1
Activity

From your knowledge of healthy welfare and safety in book one, think of some potential
healthy welfare and safety risks and list them down. Examples have already been done for
you. Use the format given in table 2.1
Issue

Potential Hazards

Resultant Problems

Healthy

•
•

Inhaling chemicals
Breathing dust

Contracting disease, for example,
tuberculosis.

Welfare

•

Unavailability of welfare
contributions

Destitution when crippled by
accident.

Safety

•
•
•

Defective tools
Broken scaffolds
Piercing objects at the site

Injuries.

Table 2.1 Healthy, welfare and safety risks
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Methods of Preventing Accidents at a Building Site
In book one, you learn that accidents are caused by several factors, either job-related or personal.
Let us see how much you can remember by doing the following activity.

Activity1.1
2.2
Activity
Study the figure below showing some dangerous postures at a workplace.

SAMPLE

1. Identify job related and personal factors shown by the picture extract.
2. Discuss the potential hazards shown by the picture.
3. Recommend suitable preventative measures for the hazards.

There are so many ways of preventing accidents at a building site. Table 2.1 shows the
preventative measures, description, and the reason for the preventative measure.
Preventative Measure

Description of Measure

Reasons

Sensitization of workers on
safety regulations

•

Carry out safety talks
with workers before the
beginning of each work
shift.
Train workers on health
and safety.
Display site rules and
safety signs.

•

Helps workers know,
understand and apply
healthy and safety
regulations.

Check tools and
machines for defects.
Grind any mushroomed
boasters and chisels.
Chamfer hammers

•

Reduce the risk of being
injured by malfunctioning
tools and machinery.

Analyse the work
•
environment for potential
hazards.
Check scaffolds
Assess job requirements.

Helps workers take
corrective measures
against potential hazards.

•
•
Inspection of tools

•
•
•

Carrying out risk assessment

		

•
•
•

Table 2.2 Accident preventative measures, descriptions and reasons

First Aid Equipment at Work Sites
In book one, chapter two, you learnt about first aid equipment. Do you still remember some of the
first aid equipment? Do the following activity to test your knowledge.

Activity1.1
2.3
Activity
1. List the contents of a first aid kit.
2. State the use of each of the items listed above.
Treatment of an Accident Victim
An accident on a site is a serious health and safety matter that should be handled using proper
channels. Firstly, the accident victim should be given proper first aid assistance by a trained first
aider before being taken to the hospital. The procedures for first aid were dealt with in book one,
chapter two. Now, let us see how much you can still remember by dramatising first aid procedures.

Activity1.1
2.4
Activity

SAMPLE

Dramatise the procedure of assisting an accident victim before calling for professional
assistance.
You have seen that the following procedures are necessary when assisting an accident victim.
• Take the victim away from any further danger.
• Give professional first aid assistance.
• Call for professional medical help.

Summary
•
•
•
•
•
•
•

Sensitizing workers of safety regulations.
Inspecting tools and machinery and making them good.
Carrying out a risk assessment before a job or task.
When a person has been injured, proper procedures for assisting the victim should be
followed. The procedures involve:
Removing the victim from danger.
Giving professional first aid and assistance.
Calling the ambulance or professional medical help.

End of unit exercise
1. Study the figure below and answer the questions below it.
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a. Identify five potential hazards portrayed by the picture.				
[5]
b. Recommend any three suitable preventative measures for the hazards.		
[3]
c. Suggest three dangerous warning signs that can be displayed at this site.		
[3]
d. Design one of the signs mentioned above.						
[4]
2. Stating the reason, narrate three measures you would use to sensitive workers on safety
at the site [4]
3. Compile a list of six items of the first aid kit to be placed at the site. [6]
Total 25 Marks

End of topic exercise
Multiple Choice Questions
1. Accident causes can be classified into _________.
A. healthy and safety
B. job-related and personal related
C. safety and hazards
D. acts and misconduct				
2. The following is an accident preventative measure:
A. Sensitization of workers on safety regulations
B. Horseplay
C. Cleaning tools
D. Leaving tools stacked at the practising ground.

SAMPLE

3. Which of the following is not a job-related factor?
A. Defective tools
B. Slippery floors
C. Insecure work place
D. Throwing tools

4. The following are personal accident factors except__________.		
A. horseplay
B. ignoring safety rules
C. defective tools
D. jumping off the scaffold					
5. Which of the following constitute sensitization of workers?
A. training workers on health and safety
B. carrying out a risk assessment
C. first aid
D. checking scaffolds						

Structured Questions
1. Define the term safety		
[1]
2. Explain the following safety issues:				
a) Job related factors.		
[3]
b) Personal related factors.
[3]
3. Describe the following methods of accidents prevention:
a) Sensitization of workers.
[3]
b) Inspection of tools.
[3]
c) Risk assessment.		
[3]
4. List five contents of a first aid kit. [5]
5. Outline the procedure of assisting an accident victim from the time of the accident to
the point of professional medical assistance.
[4]

Topic 3

Building Tools and Equipment

SAMPLE

Unit Covered
3.1 Scaffolding.

Introduction
Most buildings are built to a height that is far
above the height of a men. To reach greater
heights, workers need platforms that extend
beyond their height. The idea of creating
working space and supporting men on
platforms to do work is known as scaffolding.
Scaffolding is a concept that requires
knowledge of scaffolding support systems to
achieve rigidity and safety. You should be aware
of systems of assembling scaffolds, scaffold
types and safety precautions when using all
forms of elevated platforms.
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Unit 3.1 Scaffolding
Objectives

By the end of this unit, learners should be able to:
• assemble simple dependent and independent scaffolds.
• identify accidents that may occur when using scaffolds
and ladders.
• describe safety precautions when using ladders and
scaffolds.

Introduction

To scaffold is to take something to a greater height; therefore, this unit will explain assembling
simple dependent and independent scaffolds. Furthermore, accidents associated with scaffolds
and ladders shall be identified. Lastly, the unit will also describe the safety precautions when using
ladders and scaffolds.

SAMPLE

Definition of Scaffold

Scaffolding is the process of erecting platforms to support personnel working at height. A scaffold
is an elevated platform for supporting materials and personnel when working at height.
Classification of Scaffolds
There may be so many ways of grouping scaffolds. Scaffolds can be grouped according to their
system of support. Some scaffolds rely on the walls for support, while others rely on their structural
form for stability. Scaffolds that gain support from walls are called dependent, while those that are
self-supporting are called independent. Figure 3.1 a and b show an independent and a dependant
scaffold respectively.
Guard Rail (Approx 1.0 m high)
Brick Guard
Intermediate guard rail (Max gap of 470mm

Floor

Platform

Toe Board (Min 150 mm high)
Wall

Scaffolding Planks
(Deck area min of 600 mm wide)

Ledger

Transom

Folding
Wedges

Large Eye
Bolt

Ledger Brace

Post

Facade Brace
Through Tie
Reveal Tie
Couplers at joints

Putlog
Needle

Ledger

Sole Plates

Fig 3.1. (a) Independent scaffold

t

Eye Bolt
and Strap

Str
u

Base Plates

Opening

Floor

Standard

Fig 3.1 (b) Dependent scaffold

Standard

Independent
Tied Scaffold

Assembling Scaffolds
To assemble scaffolds, one needs to be aware
of the scaffold construction system. A scaffold
construction system is how scaffolding members
are joined together to resist and distribute
loads. Remember the structural concepts learnt
in chapter one of this textbook. Knowledge
of structural concepts plays an important role
in erecting scaffolds. Most scaffolds are a
combination of shapes that resist shear tension
and compression forces.

Activity1.1
3.1
Activity
Analyse the scaffolds in figure 3.2 and
answer the following questions:
1. What structural concept is used to
assemble the scaffold members?
2. List the shapes found on the
scaffolds.
3. Identify the forces being resisted by:
a) Vertical members
b) Diagonal members
c) Horizontal members

(b) Trestle scaffold

H frame scaffold system is a combination of
parts whose members form a distinctive H
frame. A trestle scaffold system is an assembly
of parts forming a distinctive trestle pattern.

SAMPLE

You have seen that scaffolding systems combine
among the following shapes.
• Triangles
• Rectangles
• Parallelograms
The shapes are usually combined with H frame
patterns and trestle patterns to carry loads and
resist compression, tension and shear forces.

Types of Scaffolds
Scaffolds are named using different methods.
Table 3.1. shows various methods used to name
scaffolds.
Methods

Types of Scaffolds

By material

•
•
•

Timber scaffold
Steel scaffold
Bamboo scaffolds

By system of
construction

•
•

H frame
Trestle

By method of support •
•
•
•

Independent
Cantilever
Dependent
Suspended

Table 3.1. Methods of naming scaffolds

Activity 3.2

Fig 3.2 (a) H Frame scaffold

		

Below is a list of scaffold members and
their definitions.
In groups, design and model a scaffold
with the listed parts:
a) Ledger - Horizontal members of a
scaffold.
b) Standards - Vertical members of a
scaffold that distribute the load to the
ground.
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SAMPLE
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•
•
•
•
•
•
•
•
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