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About your qualification

This textbook supports learners working towards the City & Guilds Level 1 Diploma in Bricklaying (6705-13).

A Level 1 qualification can give you a solid foundation on which to build your career. The qualification introduced in this textbook provides the knowledge and skills needed to build your confidence and ability on your journey towards qualification as a bricklayer.

Key learning areas are set out in the qualification as units of study which cover the basic requirements for a bricklayer’s work. Subject matter includes:



	the types of construction documents used in the workplace

	how to interpret and apply information presented on working drawings

	understanding construction principles and the different parts of buildings

	the methods used to set out basic structures and ensure they are at the correct height levels

	how to build solid walls and cavity walls using bricks and blocks.





An essential chapter focuses on health and safety on construction sites and gives you vital insights into how you can protect your own welfare and that of others.

How your knowledge and skills will be assessed

Examinations for each unit of the qualification take the form of multiple choice question papers set by City & Guilds. All the subject points covered in the qualification are covered in this book, and at the end of each chapter a series of practice questions are provided to test your knowledge and give you an idea of what to expect in your exams.

Many of the unit exams include a practical assignment, and throughout this book there are industry tips and step by step features that get you familiar with the skills, practical abilities and industry awareness you will need to tackle the assignments with confidence.

Continuing your learning journey

On attaining a Level 1 qualification, the natural progression is to study at Level 2. This level of qualification is widely accepted as the requirement for working efficiently and productively on site. There are many references in the chapters of this textbook that give you an idea of the additional subject matter that you can learn at Level 2.

In the longer term, you could choose to progress to Level 3 to study more complex technical construction subjects with the eventual possibility of moving to a supervisory position on site.
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How to use this book

Throughout the book you will see the following features.

Industry tips are particularly useful pieces of advice that can assist you in your workplace or help you remember something important.


INDUSTRY TIP

You may hear the concrete slab used for a solid ground floor referred to as the ‘oversite’ concrete.



Key terms, marked in bold purple in the text, are explained to aid your understanding. (They are also explained in the Glossary at the back of the book.)


KEY TERM

Joists: parallel timber beams spanning the walls of a structure to support a floor or ceiling



Health and safety boxes provide important points to ensure safety in the workplace.


HEALTH AND SAFETY

Never use powered cutting equipment unless you have been properly trained and certified as competent.



Activities help to test your understanding.


ACTIVITY

Search online for ‘surveyor’s tape measures’ and make a list of all the different lengths of measuring tape you can find.



Improve your maths items provide opportunities to practise or improve your maths skills. [image: image]

Improve your English items provide opportunities to practise or improve your English skills. [image: image]

At the end of each chapter there are some Test your knowledge questions. These are designed to identify any areas where you might need further training or revision. Answers are provided at the back of the book.







CHAPTER 1
PRINCIPLES OF CONSTRUCTION, INFORMATION AND COMMUNICATION




INTRODUCTION

This chapter considers the tried-and-tested ideas, methods and rules that are used to successfully design and build a structure. These are called ‘principles’, and they are applied to make sure that a building design is safe, efficient and comfortable for the users and does not damage the environment over time.

Building structures that are safe and long lasting is a complex process, involving teams of personnel who need to share information and communicate effectively.

By developing a good understanding of construction principles and learning to interpret and communicate information well, you can contribute more productively to an industry that has a significant impact on everyday life.




LEARNING OUTCOMES

After reading this chapter, you should:



	know how to identify information used in the workplace

	know how construction can affect the environment

	know about the construction of different parts of buildings

	know how to calculate quantities of materials

	know how to communicate effectively in the workplace.







1 IDENTIFYING INFORMATION USED IN THE WORKPLACE

To contribute to the construction process, a bricklayer must be able to identify correctly and interpret accurately information provided by a range of drawings and written documents. Even a small project may depend on many different sources of information to be completed successfully.

In this chapter, we will consider the drawings and documents that are used to understand the different parts (or elements) of a building. These documents may contain sensitive information, for example, details about a government project or a bank building, and should therefore be stored carefully and kept secure at all times. Even if documentation does not relate to a sensitive project, it should be looked after carefully, since a project cannot be completed without it.



1.1 Drawings


[image: image]
Figure 1.1 Drawings used for construction






	the position and size of a building and its foundation

	internal features

	important details about specific parts of the structure

	the position of doors and windows

	the appearance of the building from the front, back and sides

	the shape of the roof.





Drawings can be referred to as contract documents, which means that they are legally binding. If a bricklayer decides to change details on a drawing without being authorised to do so, there could be serious legal consequences.



INDUSTRY TIP

There have been cases where the position of a building on a plot has been moved during construction, for seemingly good reasons. However, if these changes mean that the building no longer conforms to the approved legally binding drawing, the courts may give an order for the building to be demolished.




[image: image]
Figure 1.2 Block plan




Block plan

When a building is designed, thought must be given to how its proposed position will affect existing buildings in the locality. For example, it could block out natural light falling on nearby properties or spoil the appearance of the neighbourhood.

Factors like these must be considered carefully, and a block plan is produced during planning to show the proposed development in relation to surrounding properties.


ACTIVITY

Look carefully at the arrangement and layout of buildings in the area where you live. Are any buildings shaded by others? Do you think they are too close together or are they spaced in an attractive manner?

Make a rough plan view sketch of the nearest six buildings to where you live (use the block plan in Figure 1.2 to help you) and suggest improvements to the existing layout.




When producing drawings, an architectural technician or a draughtsperson will draw a building to scale. This means that a large structure can be represented with accurate proportions on a document that is much smaller, which is more manageable than a full size drawing. Scale is shown by a ratio such as 1 to 10. This is usually written in the form ‘1:10’.


[image: image]
Figure 1.3 A drawing showing a scale of 1:10




In the case of a block plan, the ratio will usually be 1:1250 or 1:2500. If a block plan is drawn to a scale of 1:1250, a bricklayer would need to place 1250 drawings side by side to equal the size of the real thing.

A block plan is an essential overview of the proposed project, allowing the viewer to interpret important information about the location and positioning of the building. It usually shows individual plots and road layouts on the site as simple outlines without detailed dimensions.


[image: image]
Figure 1.4 Site plan




Site plan

A site plan provides more detail than a block plan and shows the proposed building location in relation to the property boundary, so that the building can be accurately set out and positioned on a plot or site. The usual scale for a site plan is 1:200 or 1:500, which allows for this extra detail to be shown.

Site plans often show:



	dimensions for access roads and drives on the plot or site, so that their position in relation to the new building and existing highways or footpaths can be established accurately

	drainage pipe runs for the new development, along with other services such as water, electricity, gas and telecoms

	the proposed position of new trees and shrubs, which are sometimes required as a condition of the planning permission for a new development.





A site plan will usually show which direction is north (often referred to as ‘northing’ or ‘north point’), so that the building can be orientated correctly.


[image: image]
Figure 1.5 Northing symbol





ACTIVITY

Try to establish the direction of north from the front door of where you live. (Hint: in the UK, the sun will be due south at midday.)

Using Figure 1.4 as a guide, produce a plan view sketch of the building you live in. Show north using the symbol shown in Figure 1.5.




INDUSTRY TIP

You may come across alternative symbols to show north on different drawings, such as the example shown in Figure 1.8.



Section drawings

Important information may be hidden from view in most drawings of the building, so it is helpful to be able to look at a ‘slice’ through the building to see the hidden detail. For example, on a working drawing for a house, a section (or sectional) drawing could allow us to see clearly the layout of the stairs within the building.


ACTIVITY

Imagine a ‘slice’ (a section drawing) from front to back through a house with two floors. Think of the features that could be shown besides a staircase. Make a list and discuss your ideas with a partner.



Section drawings are produced to a scale of 1:50 or 1:100. These scales match those used for floor plans and elevations (discussed in later chapters), which makes it easier for the bricklayer to visualise and tie together a great deal of potentially complex information. Having as complete an understanding as possible of all the details of a structure is important to efficient planning and preparation for construction tasks.


[image: image]
Figure 1.6 Section drawing




Detail drawings

Detail drawings show large-scale details of the construction of a particular item, such as a timber-frame structural corner. (You can find more on timber-frame structures later in this chapter.) Another example would be a complex brickwork detail or feature.

Commonly used scales for detail drawings are 1:5 and 1:10.




[image: image]
Figure 1.7 Detail drawing





INDUSTRY TIP

Construction drawings are produced in accordance with what are termed ‘conventions’, so that features are defined and represented consistently. This means that everyone using the drawings can interpret them in the same way.




Symbols used in construction drawings

To identify building features, components and materials, a range of standardised symbols are used in construction drawings as a means of passing on information in a simple way. Using written labels to identify items such as electrical sockets or toilets and sinks would quickly clutter a drawing with text and could be confusing.

Types of materials can be represented on a section drawing by lines and symbols called hatchings. It is important that these conform to a standard, so that everyone using the drawing can interpret the information consistently and accurately. Study Figure 1.8 to see what symbols on a construction drawing mean.


[image: image]
Figure 1.8 Basic drawing symbols and hatchings





1.2 Documents

While drawings are an effective visual method of communicating a great deal of important information, a range of written documents can also be used to support construction activities. These documents are used to record clear and accurate information that is communicated between site personnel.

You will learn about many of these documents at Level 2, but this chapter concentrates on documents that provide detail about the elements of a building and the sequence of construction.


[image: image]
Figure 1.9 A range of documents can be used to communicate important information on site





Specification

The specification is a contract document, which means it is legally binding. It is used in conjunction with drawings. Giving written instructions in a separate document highlights important information and helps to prevent the drawing getting cluttered with text.

A specification provides clear information to the bricklayer about the work task. For example, it could give details of:



	which materials to use

	correct working practices

	the quality standards that must be achieved.





For instance, a specification for the bricks to be used for a work task would include information such as:



	type

	appearance

	compressive strength

	water absorption.








[image: image]
Figure 1.10 Specification




A specification is usually a separate document that is viewed in conjunction with a drawing. However, a small specification panel is sometimes included along the side edge of a drawing, to provide information about important details such as:



	type of wall ties

	type of insulation

	overall dimensional width of a cavity wall.





This means the bricklayer will have a comprehensive source of information in a single document to take on site.


[image: image]
Figure 1.11 Working drawing of a solid wall showing the specification panel





INDUSTRY TIP

As you will be referring to drawings and documents continuously on site, it is a good idea to protect them from bad weather. Keep them in a plastic folder or something similar.




IMPROVE YOUR ENGLISH [image: ]

Study the drawing specification panel in Figure 1.11. Compare the written content in the specification and the method statement. Write a short explanation of the differences.



Schedules

Larger, more complex construction sites (for example, a housing site where several house designs are being constructed) might have different components and fittings for each type of building. For example, there could be different colours of roof tile or different types of brick.

These details are listed in a schedule, which is used alongside corresponding drawings. Typical working drawings will have components such as doors and windows labelled D1, D2, W1, W2 and so on. These labelled components are listed in the schedule along with other information. This makes it easier to interpret repetitive data and reduces the chance of error.



[image: image]
Figure 1.12 Schedule




Programme of work

Careful planning is vital to achieve efficiency and productivity. A programme of work is used to plan the sequence of work tasks on site and often takes the form of a bar chart. Each company is likely to have its own variation, but traditionally this bar chart is referred to as a Gantt chart (as developed by Henry Gantt in the early twentieth century).

A Gantt chart is used to plan, monitor and understand a set sequence of activities and shows if work on site is progressing to schedule. It offers a clear view of overlapping activities and helps to identify when labour and equipment requirements need to be met.

Note that the section for each task in the sequence is split into two rows. The top row shows the planned activity timings and the bottom row is a different colour to show actual activity timings. Experience gained from past projects, coupled with information provided by method statements, can be used to work out how much time should be allotted to individual tasks.



[image: image]
Figure 1.13 Bar chart or Gantt chart





IMPROVE YOUR MATHS [image: ]

Look carefully at the Gantt chart in Figure 1.13. Although it is set out to show the number of weeks planned for each task, work out how many days were spent on the following activities:



	foundation excavation

	masonry to ground floor

	installation of floor slab.








2 HOW CONSTRUCTION CAN AFFECT THE ENVIRONMENT


For some time, there has been concern about how construction activities can impact on the environment. A lot of effort is being put into making both construction methods and completed buildings more environmentally friendly.

Constructing and operating buildings uses large amounts of energy. That is why it is important to make greater use of renewable energy sources, such as solar and wind, both in the manufacture of construction materials and components and in the way buildings are designed to operate.


[image: image]
Figure 1.14 Solar panels
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Figure 1.15 Wind turbines





2.1 Saving energy and water


Building regulations play an important part in controlling construction activities to support sustainability.

For example, the regulations state the minimum levels of insulation required in buildings to control heat transfer:



	Insulation needs to reduce heat loss from a building during cold weather. This in turn reduces the energy needed to maintain a comfortable temperature for the occupants.

	Insulation also needs to reduce the heat entering a building in hot weather. This saves energy by reducing the need for air-conditioning systems.






[image: image]
Figure 1.16 Sources of heat loss from a house





[image: image]
Figure 1.17 Air-conditioning unit




New structures may be designed to include drainage systems that store rainwater in tanks, often buried underground to allow heavy storage tanks to be used. This is called water harvesting, and the water stored can be used to flush toilets through what is known as a ‘grey water’ system. This reduces the consumption of treated water resources and saves energy.


[image: image]
Figure 1.18 Rainwater stored in an underground tank





ACTIVITY

Search online for ‘energy-saving measures in construction’. Identify three ways that energy can be saved either during the construction process or in the completed building.




2.2 Choosing and sourcing materials

Energy used in manufacturing and transporting construction materials creates what is referred to as a ‘carbon footprint’.

For example, a lot of energy is used when manufacturing concrete and transporting it to site. Traditional methods of energy production (such as burning fossil fuels) generate carbon, which combines with oxygen to produce carbon dioxide gas in the air. For this reason, many producers use recycled aggregate in the concrete mix, to reduce its carbon footprint.



[image: image]
Figure 1.19 Concrete production plant




It is important to choose materials that have the lowest carbon footprint possible. For example, materials obtained from nearby sources will not have been transported over long distances; this reduces the amount of carbon produced.

The choice of construction method is especially important. For example, making greater use of timber construction methods can reduce damage to the environment, as long as the materials are sourced from responsibly managed forests, where trees are replanted after harvesting to provide a sustainable source of timber.

2.3 Managing waste

Another important environmental consideration is reducing the amount of waste created during both the manufacture of materials and construction activities. For example, to make manufacturing processes more sustainable, some insulating materials are now made from recycled glass and plastic which previously was disposed of as waste.




[image: image]
Figure 1.20 Fibreglass insulation can be manufactured from recycled glass




When old buildings are demolished, many of the construction materials can be reused or recycled. Concrete paths, roadways and floor slabs can be crushed and recycled as aggregate for new concrete or hardcore. Bricks can be reclaimed and reused or crushed to form aggregate or solid fill. Timber can be recycled in various forms.



ACTIVITY

Search online for ‘recycling timber in construction’. List four things that recycled timber can be used for.




[image: image]
Figure 1.21 Concrete can be crushed and recycled





Unavoidable waste on site should be segregated into specified groups or categories of materials, such as wood, glass, rubble and metal, to make off-site recycling easier.


[image: image]
Figure 1.22 Segregated waste skips on site





INDUSTRY TIP

Get into the habit of removing waste from your work area regularly. Move it to the designated area on site if there is one. A clean work area is safer and contributes to efficiency.



3 THE CONSTRUCTION OF DIFFERENT PARTS OF BUILDINGS

All buildings have certain parts or elements in common, namely the foundation, floors, walls and roof. In this section, we will look at each element in turn and consider the principles that govern their construction.

3.1 Foundation

A foundation supports the building and transfers the weight or ‘loadings’ of the structure to the natural foundation, which is the ground on which it sits. A foundation is part of the design known as the substructure and is the main load-bearing part of a building.
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