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Unit 101: Prmclples of bmldmg
construction, information and
communication

orking in the building industry involves more than just

il Wthe physical construction of buildings such as laying

. - blocks, screwing timber together or soldering pipes.
iz Building is an expensive business and for the work to progress

smoothly (and on budget) the work needs to be well organised

This involves interpreting information such as drawings,
specifications and schedules. It also involves calculating quantities
. and dimensions and knowing how to communicate well with
" others.

By reading this chapter you will know about:

Identifying information used in the workplace
Environmental considerations in relation to construction.
Construction of foundations

Construction of internal and external wails.

Construction of floors
Construction of roofs.
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Communicating in the workplace.




TECHNICAL INFORMATION

Specification

A contract document that gives information
about the quality of materials and standards
of workmanship required

BiN of quantities

A document containing guantities,
descriptions and cost of works and
resources

Archived
Keptin storage

Scale
The ratio of the size on a drawing to the size
of the real thing that it represents

INDUSTRY TP

Do not scale from photocopies because
these can easily become distorted in the
process of photocopying.

INDUSTRY TIP

| If a drawing has dimensions, use these

instead of using a scale rule to take a
measurement

Dimenston
A measurement

| ——|

TECHNICAL INFORMATION

This section will discuss the three main sources of technical
information that are used when constructing buildings:

m working drawings and specifications
s schedules

= bill of quantities.

These are all essential information and form the contract
documents (those that govern the construction of a building). All
documentation needs to be correctly interpreted and correctly
used. The contract documents need to be looked after and stored
(filed) correctly and safely. If documents are left lying around they
will become difficult to read and pages may be lost, leading to
errors. The contract documents will need to be archived at the
end of the contract, so they can be referred back to in case of any
query or dispute over the work carried out or the materials used.

DRAWING SCALES

It is impossible to fit a full-sized drawing of a building onto a sheet of
paper, so it is necessary to scale (shrink) the size of the building to
enable it to fit. The building has to be shrunk in proportion; this
makes it possible to convert measurements on the drawing into real
measurements that can be used. Scale rules are made specifically for
this purpose.

fﬂ g .

. W

W

Be

.“-

How do scale rules work? Let's say we are using a scale of 1:5. That
means that what we draw — using the sizes on the scale rule — will be
five times smaller on the drawing than the object’s actual size. So, a
line 30mm long will represent an object 150mm long (30 x 5 = 150).
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The British Standards Institute’s BS 1192 (Drawing office practice)  British Standards institute
gives a range of standard scales that are used for various drawing The British Standards Institute (BSI) is the UK

types and scale rules are manufactured to meet this purpose. organisation that develops and publishes
standards in the UK

M COMMON USE

Scale use AcTivity |
Work out the following:
1:1 Full size (used for rods) s Babiiitt
Scale Scale Actual
1:2 Building details Jize o
1:5 _ 10mm 1:10 100mm
1:10 25mm 120 | a
1:20 Plans, elevations and sections o 1:50 | 300mm
1:50 50mm 1200 | o
1:100
1:200 wot [ 'wweg (g 'wwgos (e Slamsuy
1:200 Site plans
1:500
1:1250
1:1250 Location plans
1:2500
The documents these scales are used for are described on pages 49-51.
DATUM POINTS
Heights of buildings and the relative heights of components within BAEESInE

the building are calculated from a common datum point. Datum A fixed point or height from which reference
points are determined by transferring a known fixed height from a levels can be taken. The datum point is used

bench mark. There are two types of datum point: to transfer levels across a building site. ft
represents the finished floor level (FFL) on a

® A permanent Ordnance bench mark (OBM) is a given height on an dwelling
Ordnance Survey map. This fixed height is described as a value, eg

S0 many metres above sea level (as calculated from the average ~
sea height at Newlyn, Cornwall). . gi
= A temporary bench mark (TBM) is set up on site. bt -gh _
Crdiance angd tempavary usneh ma

Find your local OBM ar your sile TBM

EVELIDIPLOMA INC ARPENTRY AND IOINER'Y 17
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BASIC DRAWING SYMBOLS (HATCHINGS)

Standard symbols, also known as hatching symbols, are used on
drawings as a means of passing on information simply. If all the parts
of a bullding were labelled in writing, the drawing would soon
become very crowded. Additionally, it is important to use standard
symbols so that everyone can read them and they mean the same to
everyone. The following images are just some of the standard

symbols used.

O i3 = O
Ginh Sinkicp Wasn hasin 3ath Showar tray
2 s s
WE window Too tadiator HEAHS
- )
Swich Sorket Morth syrabol Sawa thnber nwret)
= T LT
T Pl ol
ITEETPRE S H gl
4 AP
“asulation R Rlockwort Sienswark Zaril; {subssi
< Pl .‘-\. i
—— e, e " e B 4 .
2 ¢ \ Y Stairs up
o = = =
" Lo Top Bottom 7234567
5
Side Stairs down
1234567
'




PRINCIPLES OF BUILDING CONSTRUCTION, INFORMATION AND COMMUNICATION

UNIT 101

INFORMATION SOURCES

Type of drawing

Description

Location drawings

Usually prepared by an architect or architectural
technician. Show the location of the building plot,
position of the building and areas within the
building. The term location drawings covers all of
the drawings in this table.

Block plans

Show the proposed development in relation to its
surrounding properties. The scales used are
1:1250 or 1:2500. Very little detail is available
from this type of plan. The direction North is
usually shown.

N
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ADJUSTED LOT LINE
12075 2F BURSING)

Show the plot in more detail, with drain runs, road
layouts and the size and position of the existing
building (and any extensions proposed) in relation
to the property boundary. A scale of 1:500 or
1:200 is used.

The Planning Portal sometimes refers to site plans
as block plans, but the two types of plan have
been distinguished in this book.

Architect

A trained professional who designs
astructure and represents the client

who wants the structure built. They are
responsible for the production of the working
drawings. They supervise the construction of
buildings or other large structures

practice

Architectural technician
A draftsperson who works in an architectural



TECHNICAL INFORMATION < _

Type of drawing Description

Floor plans Show the positioning of walls, size of rooms along
with the positioning of elements within the building
such as units.

I

Elevations Show a building from a particular side and show
the positioning of features such as doors and
‘ || | windows.
|
i
N
i
|
(|
]
ok
Sections ‘ Show in greater detail what the section of a

component looks like and how it might fit in
relation to another companent. A typical example
would be a cross-section of a window showing the
size of the features and how they fit together.
Using these drawings it is possible to determine
the positions of rooms, windows, doors, kitchen
| units and so on. Elevations are shown. These
drawings are more detailed, and are often scaled
to provide construction measurements. Some of
the scales used are 1:200, 1:100, 1:50, 1:10, 1:5
and 1:1. A scale of 1:1 is full size.
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Type of drawing Description

Construction drawings (Detail drawings) Show details of construction, normally as a
cross-section.

Detail showing typical exterior corner detail

Exterior  Breather
External walls cladding membrane

Wall plate
stud Vapour control
Breather mémbrane onthe
inside of the
membrane i
timber frame
paper

ME INDUSTRY TIP [

A specification accompanies the working drawings. It gives further Operatives need to refer to the specification
information that cannot be shown on the drawings, because the :’;::;ie tl:::i:::&:;?::ﬁg?;?mm
drawings need to be clear and not covered in notes. A specification )
would include information such as:

u the colour of paint required

= a specific timber species X

Y

= the brick type required .

= the plaster finish required.

It is prepared by construction professionals such .

as architects and building services engineers. They ol
can be produced from previous project specifications,
in-house documents or master specifications such as S -
the National Building Specification (NBS). The NBS is
owned by the Royal Institute of British Architects T
(RIBA).

Livruiac e sere sty
. " Naturel oo iy [:‘,.
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TECHNICAL INFORMATION E _

COMPONENT RANGE DRAWINGS

1030mm

Componant vangs drawing of windows

A component range drawing shows the range of components
available from a manufacturer. It includes:

m sizes available
s coding for ordering purposes
= availability (whether it can be bought off-the-shelf or if

pre-ordering is required).

Availability is particularly important when planning delivery dates.
Schedules reference this type of drawing.

SCHEDULES

A schedule is used to record repeated design information that
applies to a range of components or fittings, such as:

windows

= doors

kitchen units

= joinery fittings.

A schedule is mainly used on bigger sites where there are multiples
of several designs of houses, with each type having different
components and fittings. It avoids a house being given the wrong
component or fitting.
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wniror [

A schedule is usually used in conjunction with a component range
drawing and a floor plan.

In a typical plan, the doors and windows are labelled D1, D2, W1, W2
etc. These components would be included in the schedule, which
would provide additional information on them. For example see the
following schedule.

Master Internal Door Schedule

Ref: Door size | 5.0. S.0. Lintel FD30 Self Floor level
width height type closing
D1 838x1981 | 900 | 2040 BOX Yes I Yes GROUND FLOOR
D2 838x1981 | 900 2040 BOX Yes Yes | GROUND FLOOR
D3 762x1981 | 824 2040 BOX No No GROUND FLOOR
D4 i 838x1981 | 900 2040 N/A Yes No GROUND FLOOR
| D5 838x1981 | 900 2040 BOX Yes Yes GROUND FLOOR
D6 762x1981 | 824 2040 BOX Yes Yes FIRST FLOOR
D7 762x1981 | 824 2040 BOX Yes Yes FIRST FLOOR
BE] | 762x1981 | 824 2040 N/A Yes No “ FIRST FLOOR
D9 762x1981 | 824 2040 BOX Yes Yes FIRST FLOOR
| D10 762x1981 | 824 2040 N/A No No FIRST FLOOR
| D11 686x1981 | 748 2040 N/A Yes I 'No | SECOND FLOOR
i_ 512 1 762x1981 | 824 2040 BOX Yes Yes | SECO_I-\JD FLOOR )
| D13 762x1981 | 824 2040 100 HD Yes Yes SECOND FLOOR
| _ BOX ;
! D14 686x 1981 | 748 2040 N/A No ‘ No . SECOND FLOOR

wanyaol @ schedula
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LS OF GUANTITIES

A bill of quantities is produced by the quantity surveyor and
describes everything that is required for the job based on the
drawings, specification and schedules. A bill of quantities contains
the following information:

s Preliminaries: General information including the names of the client
and architect, details of the work and descriptions of the site.

® Preambles: Like the specification, this outlines the quality and
description of materials and workmanship, etc.

= Measured quantities: A description of how each task and material
is to be measured, with measurements in metres (linear and
square), hours, litres, kilogrammes and the number of components
required.

The completed document is sent out to contractors who will then
price the work and enter the costs into the blank spaces. The bili of
quantities ensures that all the contractors are pricing for the job
using the same information.

BILL OF QUANTITIES
(Assuming Civil Engineering Standard Method of Measurement (CESSM3) 15 used, )

CLASS E: EARTHWORKS

[ ount
Number Item description Unit Qunutyl Nate Ameul
£ P
CLASS A: GENERAL ITEMS ‘
Suscified Redu | |
Yesiing of iaf |
|
A250 Testing of recyched and secondary aggregatas sum |
[ofpemation Lo e grovided by the Corlracior
|
A290 Production of Materials Management Plan 1 sum i
M Rl [N |
|
Regycling Plant / Enuipmant | |
AJ39.01 Mobrise; Fixed sum i
A339,02 Operate; Time-Relatea | sum |
|
A339.03 | De-mobtise; Fixed | sum |
e — S e —— — =
CLASS D: DEMOLITION AND SITE
CLEARANCE | i |
Qibgr Stngtures [ i
| |
D§22.01 | Other suchures; Concrete; | sum |
]
D522.02 | Grading / processing of demofition materlal to i w70 ‘
produce recycled and secondary aggregates |
D522.03 | Disposal of demolition matenal offsite |
|

|
'm‘1 |

h Excavation Ansilaces |
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WORK SCHEDULES

Itis very important indeed that the progress of work is planned out.
A work schedule or programme of work is an easy way of showing
what work is to be carried out and when. This is usually shown inthe | gantt chart will reduce waste and EHelTe
form of a bar chart called a Gantt chart. The chart lists the tasks that | effective use of labour.

need to be done on the left-hand side and shows a timeline across
the top. The site manager or trade supervisors can quickly tell from
looking at this chart:

Use of a planning document such as a

u if work is keeping to schedule
= what materials, equipment and labour are required

u when they are required.

Materials very often have a lead-in time and so cannot be delivered  Lead-in time

immediately. These need to be ordered and delivered at the correct The time taken between ordering an item
time. Labour planning is also required as the trades may be working ~ andit being delivered

elsewhere when needed.

Time (days)
Task 1 2 3 4 5 6 7
Prepare the ground
| Spread foundations -
Lay cables for services _
Build walls up to DPC f

Proposed time in green

15
&)
p

CALCULATING QUANTITIES FOR MATERIALS

Calculations are required throughout the building process. It is
important that these calculations are accurate, as mistakes can be very
expensive. A company can lose a lot of money if it underestimates:

® the amount of materials required
# how much they cost

® how long it will take to complete a job.

It could also lead to the company gaining a bad reputation for not
being able to complete a job on time and in budget.



CALCULATING QUANTITIES POR MATERIALS

Materials are usually better priced if bought in bulk, whereas a
buy-as-you go approach can cost more.

Consider these points when buying materials:

= s there sufficient storage room for delivered materials?

 |s there a risk of the materials being damaged if there is nowhere
suitable to store them or if they are delivered too early?

= Will it be a problem to obtain the same style, colour or quality of
product if they are not all ordered at the same time?

= Will over-ordering cause lots of wastage?

These and many other considerations will help determine when and
in what quantity materials are ordered.

Some wastage is unavoidable. Allowances must be made for
wastage, eg cut bricks that cannot be re-used, short ends of timber,
partly full paint cans. Up to 5% waste is allowed for bricks and blocks
and 10% for timber and paint.

It may be that all the materials are ordered by the office or
supervisory staff, but you still need to know how to recognise and
calculate material requirements. Deliveries have to be checked
before the delivery note is signed and the driver leaves. Any
discrepancies in the type or quantity of materials, or any materials
that have arrived damaged, must be recorded on the delivery note
and reported to the supervisor. Any discrepancies will need to be
followed up and new delivery times arranged.

You must be able to identify basic materials and carry out basic
calculations. You will often have to collect sufficient materials to
carry out a particular operation. Being able to measure accurately
will mean you can make the most economic use of materials and
therefore reduce waste.

Dativarias must 02 chacked before sighing the delivao o

|
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UNITS OF MEASUREMENT

The construction industry uses metric units as standard; however,
you may come across some older measures called imperial units.

Units for measuring | Metric units Imperial units
Length millimetre (mm) inch (in) or "
metre (m) eg 6" (6 inches)
kilometre (km) foot (ft) or'
eg &' (8 foot)
Liquid millilitre (ml) pint (pt)
litre (1)
Weight gramme (g) pound {lb)
kilogramme (kg)
tonne (t)
Units for measuring | Quantities Example

Ltength There are 1,000mm | Tmm x 1,000 = 1m
in1m Tm x 1,000 = 1km
There are 1,000m 6,250mm can be
in 1km shown as 6.250m
6,250m can be
shown as 6.250km
Liquid There are 1,000ml 1ml x 1,000 = 11
in 1l
Weight There are 1,000g in | 1g x 1,000 = 1kg

1kg
There are 1,000kg
in 1t

Tkg x 1,000 = 1t

UNIT 101

ACTIVITY

Look online to find out:
®  What other imperial units are still
commonty used?
% How many millimetres are there in
an inch?
8 How many litres are there in a
gallon?
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CALCULATIONS

Four basic mathematical operations are used in construction
calculations.

ADDITION

The addition of two or more numbers is shown with a plus sign (+).

Example

A stack of bricks is 3 bricks long and 2 bricks high. It contains 6

bricks.
3+3=6
More examples:
5+2=7
19 + 12 = 31

234 + 105 = 339

SUBTRACTION

The reduction of one number by another number is shown with a
minus sign (=).

Example

A pallet containing 100 bricks is delivered on site, but you only
need 88 bricks. How many are left over?

100 -88 = 12
More examples:
5-2=3
19-12=7
234 - 105 = 129

THE CITY $ GLLDS TRCIIN0kK
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MULTIPLICATION

The scaling of one number by another number is shown with a
multiplication sign (x).

Example

A stack of bricks is 3 bricks long and 2 bricks high. It contains 6 bricks.
Ix2=06
More examples:
19 x 12 = 228
234 x 10 = 2,340
234 x 105 = 24,570
In the two last examples, the comma {,) is used to show we are in

the thousands. In words we would say, twenty-four thousand, five
hundred and seventy.

DIVISION

Sharing one number by another number in equal parts (how many Try these sums:

times it goes into the number) is shown with a division sign («). ; 32 *75;
3 54x76
Example 3
5 Show three quarters as a decimal
5+2=25 fraction.
36+-12=13 520(g

‘SLS (F 'POL'Y (€ '9S (208 (L S1emsuy

600 + 4 = 150

LINEAR LENGTH

Linear means how long a number of items would measure from end
to end if laid in a straight line. Examples of things that are calculated
in linear measurements are:

= skirting board
= lengths of timber
® rope

= building line

2 wallpaper.

We use this form of measurement when working out how much of
one of the materials listed above we need, eg to find out how much

LEVELYDIPLOMA IN CARPENTRY AMD [GINER'Y 1]
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A joiner mazasuring @ room

Perimeter
The distance around an object or room

skirting board is required for a room. First, we need to measure the
perimeter (sides) of a room. To find the linear length we add the
length of all four sides together. This can be done in two ways:
adding or multiplying.

Example 1

A site carpenter has been asked how many metres of skirting
are required for the rooms below.

2.2m

4.2m

They can add alt the sides together:
22+42+22+42=128m

Or, they can multiply each side by 2, and add them together:
(22x2)+(42x2) =128m

Either way, 12.8m Is the correct answer.

Example 2
Side 1
E

t\i w
o) a
® D
2 N
L7 w
)
3

Side 5: 2.8m <

[4}]

°

w

Side 3: 2.5m

To work out the perimeter of this room we need to add all the sides
together. In this example each side has been given a reference
number, so all we need to do is add all the sides together, like this:

side 1 (side 3 + side 5) + side 2 + side 3 + side 4 (side 2 - side
6) + side 5 + side 6

Now, let's show the working out: (2.8 + 2.5) + 3.2 + 25 + (3.2~
21 +28+21=17m

The amount of skirting board required is 17m.
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Now let's put some door openings in. This symbo| —<———————p-

represents an opening.

Example 3
Side 1
< B
E
d w
2 e
3 N
5 w
N
— = 3
Side 5: 2.8m .
T
) ——M_
Side 3: 2.5m

On side 1 there is an opening 0.9m wide, on side 3 there is an
opening 1.5m wide and on side 5 there Is an opening 2.1m wide.

We know from Example 2 that the perimeter of the room is
17m. We naw need to remove the openings. Skirting board will
not be needed for the openings.

Step 1

Add together the lengths of the three combined openings:
09+15+21=45m

Step 2
Deduct this from 17m:
17 -45 = 125m

The linear length of skirting board required is 12.5m.

Step 3

However, this calculation does not take into account any waste.
We would normally add 10% extra to allow for waste:

125 +10% =125 + 1.25 = 13.75m

The total amount of skirting board required is 13.75m.

UNIT 101
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PERCENTAGES

An easy way to find a percentage (%) of a number is to divide the
number by 100 and then multiply it by the percentage you require.

Example

Increase 19m by 12%

1 Increase 49m by 10% 019 x12 =228
2 Increase 27m by 20%
3 Increase 34m by 17.5% 19 + 2.28 = 21.28m

4 Decrease 22m by 5% )
Total required 21.28m.

we'oz v
"WGe 6E (€ ‘W ZE (¢ 'WE'ES (I SIamsuy

AREA

To find out how much material is required to cover a surface such as
a floor or wall you need to calculate its area. Area is the

Floors
The structured layers of a building, eg measurements of a two-dimensional surface, eg the surface of floors,
graund flaar, first floor, second floor walls, glass or a raof.

To find the area of a surface you need to multiply its length by its
width (L x W) or one side by the other. This will give you an answer
which is expressed in square units (). For example, mm?2, m? or kmZ2,

Example 1

A bricklayer has been asked to work out-the area of the floors
below.

Side 1: 2.2m

Gide 2: 4.4m

side 1 x side 2 = floor area
22 x 4.4 =968m?
The total floor area is 9.68m?
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Irregularly shaped areas can be calculated by breaking up the area into
sections that can be worked out easily, and then adding them together.

Example 2
Side 1
E
ey
o %)
. a
0 5]
Y N
°
@ w
5’ irregularly shaped rooms can be split
Side 5: 2.8m <« inlo sactions to calculats the area
o}
=
m .
Side 3: 2.5m
Step 1

Divide the area into two parts, and then calculate the area of
each part. The easiest way to do this is to divide it into two
smaller sections:

Side 1
|
E |
. Section A | Section B -
X : &
. N
‘;% | w
ta
Side 5: 2.8m < 3
8]
=
@ Side 3: 2.5m
Step 2

Work out the areas of section A and section B:
section A: 2.1 x 2.8 = 5.88m?
section B: 2.5 x 3.2 = 8m?

Step 3

Add the areas of section A and section B together:
section A + section B = total floor area

588 + 8 = 13.88m?

The total floor area is 13.88m?2.

LEVELTDIPLDOMA IN CARPENTRY 4AND IOINERY a3
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Now let’s say the floor requires tiling. The tiler needs to calculate the
number of floor tiles required.

Example 3

The size of each floor tile is 305mm x 305mm. We can also
show this as 0.305m x 0.305m.

0.305m

1 tiler tiling a door

|
Remember, there are 1,000mm in a metre so
we show the sum as 0.305m in Example 3.

0.305m

How many floor tiles are required for the floor area in Example

ACTIVITY 2? The total floor area is 13.88m2.

Find the area of the following Step 1

measurements:
1 21mx2.4m Calculate the area of one tile. As the floor area is given in m?,
2 09mx27m we need to calculate the size of the tile in the same unit, ie m2.
S MERUMTTE A 0305 x 0.305 = 0.093m?

ANG80 (€ WEY'T (€ Wp0'G (L ‘slamsuy
Step 2

Now you need to divide the total floor area by the area of one
tile to find out the total number of tiles required.

total floor area + area of one tile = total number of tiles
13.88 ~ 0.093 = 149.247 tiles

This number is rounded up to the next full tile, so a total of 150
floor tiles are required.

Step 3

However, this total does not allow for any waste.

Add 5% to allow for waste:

150 + 5% = 158 tiles {to the next full tile)

Let's look at the working out:

150 + 100 = 1.5 tiles (this is 1%)

1.5 x5 = 7.5 tiles (this is 5%)

5% of 150 tiles, rounded up to the next full tile, is 8 tiles.

Therefore 158 tiles are required.
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AREA OF A TRIANGLE |

Sometimes you will be required to work out an area that includes a
triangle.

Example 1

A painter has been asked to work out how much paint will be
needed to paint the front of this house.

1.6m A decorator measuring a room
Sectilon B
N
$a
Section A 3
2.6m
Step 1 ACTIVITY
Divide the area up into a rectangular sectlon (section A) and a Look at the diagram. Work out the area
triangular section (section B). of the wall in arder to arrange the
Step 2 delivery of sufficlent paint.
Find the area of section A:
24x26=6.24m? 1.5m
1
The area of section A is 6.24m2.

Step 3
Find the area of section B

The area of a triangle can be found by multiplying the base by
the height, then dividing by 2. 3.2m

(base x height) + 2 = area
26x1.6=416

4.16 = 2 = 2.08m?

The area of section B is 2.08m2

wz/z

AUPQ L] damsuy

Step 4
area of section A + area of section B = total wall area
6.24 + 2.08 = 8.32m?

The total wall area is 8.32m?.
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Hypotenuse

The longest side of a right-angled triangle. it
Is always nppnsite the right angle

Hypotenuse

P R~ -2 o ) )R
T2 Nypuieirse

INDUSTRY TiP _

If a triangle has a small square in the
corner, this shows you the corner is a right
angle.

RIGHT-ANGLED TRIANGLE

Now let’s look at the right-angled triangle below. It has three sides,
A, B and C. Pythagorean theorem tells us that in a right-angled
triangle the hypotenuse is equal to the sum of the square of the
lengths of the two ather sides, in other words a2 + b? = c2. In this
example the hypotenuse is side C.

Using the Pythagorean theorem we can work out the length of any
side.

Example 1
If side A is 3m long and side B is 4m long, what is the length of
side C?
\\

< Ly’

8 L

wn

Side B

3x3=9
4 x4 = 16
94+ 16 =25
J25 =5

[y means square root. A square root of a number is the number
that is multiplied by itself, in this case 5 x 5 = 25)

Side C is 5m long.
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Example 2

" i Use Pythagorean theorem to answer
A joiner has been asked to work out the iength of a roof (side C). Tollowlng :umms:

1 What Is the length of side 8?

Side A: 2.1m

Side B: 3.5m

1.2m

2.1 x 2.1 (side A) = 4.41
3.5 x 3.5 (side B) = 12.25
441 +12.25 = 16.66

3.5m

J16.66 = 4.08m WELE (¢ 'WG'g (L :S1omsuy

The fength of side C is 4.08m.

Example 3

A bricklayer needs to find the rise of a roof (side A).

Side A: ?

Side B: 3.2m

3.2 x 3.2 (side B) = 10.24
4.6 x 4.6 (side C) = 21.16
21.16-10.24 = 10.92
J10.92 = 3.30m

The length of side A is 3.3m.
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Circumference
The distance around the edge of a circle

Diameter

The length of a straight line going through
the centre of a circle connecting two points
on its circumference

Radius

The length of a line from the centre to a
point on the circumference of a circle. Itis
exactly half the length of the diameter

PERIMETERS AND AREAS OF CIRCLES

Sometimes you are required to find the perimeter or circumference
of a circle.

circumference of a circle = m x diameter

C =mnd

x (or ‘pi’) is the number of times that the diameter of a circle will
divide into the circumference.

T =3.142

This is equal to the number of diameters in one revolution of a circle.
It is the same for any sized circle.

900

va 3.142 diameters in one complets revalution

A jolner is making a circular window that has a diameter of
600mm. lts circumference is:

0.600 x 3.142 = 1.885m

The diameter of a circle from a given circumference is:

diameter = circumference « @

Example 2
A window has a circumference of 2.250m. Its diameter is:

2.250 + 3.142 = 0.716m (or 716mm)

The area of a circle is found by:

area of a circle = m x radius? (radius is equal to half the diameter)
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Example 3 ACTIVITY

A joiner has been set two tasks:

A painter needs to paint a circle that is 1.2m in diameter and is 1 Find the clrcunference of 2 brick
required to find the area of the circle to enable them to order opening in a wall for a circular window
the correct quantity of paint. frame.

d 2 Work out the area of the window.
1.2+ 2 = 0.6m (the radius) The diameter of the opening is 900mm
3.142 x 0.6m? = 1.13m? Wark out the answers to the tasks.

ZW9EP'0 (2 'WLZRT (i 'siamsuy

VOLUME M
) ) . . Remember r2is the same as rx r (r = radius).
The volume of an object is the total space it takes up, eg a tin of

paint, a foundation for a wall or the capacity of a concrete mixer, and
is shown as m? (cubic metres). To find the volume of an object you
must multiply length by width by height.

volume = length x width x height

Example 1

Each side of this cube is 1m. The total space it takes up is 1Tm2.

Tm

Tm

m

TImxTmx1m=1m?

Example 2

A bricklayer has been asked to work out how many m? of

concrete is required for a strip foundation. The size of the Concrete

foundation is 3.2m long, 0.600m wide and 0.900m deep Composed of cement, sand and stone, of
varying size and in varying proportions

length x width x height = volume

3.2 x 0.600 x 0.900 = 1.728m3

The volume of concrete needed for the strip foundation is
1.728m3.

LEVELTOIPLOMA (M CARPENTRY AN J3MEDY ag



COMMUNICATION

ACTIVITY

A bricklayer has been given two tasks:

1 Measure the volume of a strip
foundation measuring 4.250m long,
1.1m wide and tm deep.

2 Find the volume of four plle
foundations (see page 80) each
measuring 2.5m deep, with 3
diameter of 0.9m

Wark out the answers ta the tasks

J9EQ (Z 'sGLG Y (| (SIamsuy

Before communicating something it is good
to gather your thoughts Have relevant

information to hand, eg a drawing, and take
notes if required

ACTIVITY

A customer has asked for the best steps
to take before painting the skirting board
in their new home. You have been asked
to reply to the customer and give advice
on the best way for them to do this

Decide on the best form of
communication and list alf the
information you should give along with
the stages they should follow

| —— |

To work out the volume of a cylinder:

volume = mtrzh (txr2xh)

Example 3

A joiner has a tin of preservative and needs to know its volume
The tin has a diameter of 250mm and a height of 700mm.

nirth (;xr2xh) = volume

The radius (r) is half the diameter:
250 + 2 = 125mm

3.142 x 0.1252 x 0.700 = 0.034m?

o omm

700mm

N A

The volume of the tin of paint is 0.034m?.

COMMUNICATION

Good communication is vital to the smooth running of any building
project.

Communication involves sharing thoughts, information and ideas
between people. For communication to be effective, information
must be:

= given in a clear way

u received without misunderstanding.

It has been said that to be a good communicator it is just as
important to be a good listener as it is to be a good speaker! Good
communication leads to a safer and more efficient workplace, not to
mention helping to maintain a pleasant working environment.

Most sites will have policies and procedures in place that govern the
chain of command and communication between supervisory staff
and waorkers.
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WRITTEN COMMUNICATION

There are many methods of communication within the building industry.

In this chapter we have discussed drawings, schedules and specifications Tender

etc. The architect uses these methods to communicate details about the 1o suplpy a client with a fixed quotation for
building to the team who will tender for and erect the building. the work

Communication is usually electronic via email (with or without
attachments) or through intranet sites. Drawings are very commonly
distributed in electronic formats which are printed on to paper when

required. ‘ i .
equired. Messages are often given via text S

of mouth are open to Interpretation, so

Sometimes communication will be via a memorandum (memo), a :
| written messages can often be clearer.

written form of communication with a message.

Site rules, risk assessments and method statements (see Chapter 1)
communicate safety information.

Communication on site is aided by the use of paperwork and without
it no building site could operate. It is an important method of
communication between operatives and supervisory staff, builders,
architects and clients.

Type of paperwork Description
Timesheet Used to record the hours completed each day, and is
Timesheet usually the basis on which pay is calculated. Timesheets
also help to work out how much the job has cost in
working hours, and can give information for future esti-
- : start : i lei
S P eelie o [enk aartin; ] mating work when working up a tender.
Date: 214613
Osy lobdot wumbes [ starc | Bnish [Total | Overtime |
Tima Time Hours
;A;n‘d‘ay ) "mh#lhy,‘kho.:jloﬂww‘?ar_n “apr-n_ H T |
Tutsday Pkt Faimoodi 0897 | 9am | spm |8
Witdnesdyy  Penburthy, Faimouth 0897 | 8.30am | 530pm | &
Thursday Irelawney, Irurc 090} Ilam | 8pm 8 2 ]
Friday Irelawney, lruro 0901 Tiam | /pm 7
Sarurday frabtunay, Truro Q90| 9am lpm |4
Tatals 43 3

Employey's signature

Superviser's signature:




COMMUNICATION

o |

Type of paperwork

Description

Job sheet

CPF Building Co
Job sheet

R
Customer name: Henry Cailing Data: 912114

Address:
57 Green 5t
Kirkham
London

‘Work to be carried out
Finishing joint work to outer walls

| Instructions
Use weather struck and half round

Gives details of a job to be carried out, sometimes with
material requirements and hours given to complete the
task.

Variation order
Confirmation notice
Architect’s instruction

CPF Building Co
Variation order

Projsct Name: Penburthy House. Falmouth Carnwall

Refarance Number: 80475 Date: 14/1%/14
Fron: . __ Ta:

Reason for change: Tick
Customer requirements z
| —

|Englneer requirements ¢ |

Revised design ]

—

| Instruction:

| Entranca door to e made fram Utile hardwood with brushed cirome finished
|ironmangery {changed rorn previous delalt, softwood with brass ironimongery)

Signature

— = e N ——

Sometimes alterations are made to the contract which
changes the work to be completed, eg a client may
wish to move a door position or request a different
brick finish. This usually involves a variation to the cost.
This work should not be carried out until a variation

order and a confirmation notice have been issued.

Architect’s instructions are instructions given by an
architect, first verbally and then in writing to a site
agent as work progresses and questions inevitably arise
over details and specifications.
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Type af paperwork Description
Requisition order Filled out to order materials from a supplier or central
store. These usually have to be authorised by a super-
CPF Building Co visor before they can be used.

Requisition order

Supplier Information: Construction Supplles Ltd Date: 5/12/14
Contract Address/Delivery Address: Penburthy House, Falmauth, Carnwall
Tel number: 0207294333

Order Number: 26213263CPF

{Item number | Description Quontity [uptunit | Tor) |
— . | Pges y
X22433 - 7Smm 4mm gauge 100 300 €30
countersunk brass
screws slatted
YK7334 Brass cups [o suil 100 5p £5
/23879 Sadkkens water based | 1 litre £20 00 £20.00
clear vamish
Total: £55 00

Authorlsed by: Denzil Penburthy

Delivery note Accompanies a delivery. Goods have to be checked for
guantity and quality before the note is signed. Any
Construction Supplies Ltd discrepancies are recorded on the delivery note. Goods
Delivery note that are not suitable {because they are not as ordered
gy s Detvery tmersan or because they are of poor quality) can be refused and
Prriburthy Houss .
Falrth returned to the supplier.
Corrwall Order number; 26213263CPF
‘oo rumiee | Quinty [ Gescrphen | umiterice [Yotai
e e ]
| [ Mt volled
YK?334 J {[e1] Brass cup Lo sl Sp IES
v23879 ilnre | Sactikuens walir E20 £20
! | Based clear warnish
| Subtotal £55.00
| var 20%
| Total £66.00

DISCrepancles: ... v e mssesssasiapossssio porsisseser -

Customer Signature: ...

Print name:

[+ 11—
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< | ———

Type of paperwork

Description

Delivery record

Davids & Co

Monthly delivery record

Print name: ..

{17 1 SP———

customer name and addrass: Customer order date:
CPF Building Co 28th May 2014
Penburthy House
Falmouth
Cornwall
- L} M = T
item number | Quantity | Deseription | Unit Price | Date
Delivered |
BS3647 i 2 1 tanne bag of building | £60 36014
sand

| — ! =
CM4324 i 12 25kg bags of cement | €224 1706014

| — ——

| | |

Customer Slgnature: . ... ...

Invoice

Every month a supplier will issue a delivery record that
lists all the materials or hire used for that month.

Davids & Co

invoice

Involce pumber: 758564
PO number: 4700095685

Date: 2nd lanuary 2014

;I Ia'mpany name and address:
| Davids & Co

Hem cumber | Quentity

853047 2

CMA32 12 | 25kg bag

Payment due In 30 days

CPF Building Co

| 228 West Retall ParX Penburthy Housza
Iwybridge Fabmouth
Flymauti Cornwall
.\I/AT registration numan 5369:!54_2- o
For:
Oescription.

| I tonne bag of building sand

5 of cement

| VAT

| Customer name and address:

| unierice |
]
£30

}—
| 224

| Subtotal | 22748 G0

[Total | €

Please make chaques payable to Davids & Co

Site diary

Sent by a supplier. It lists the services or materials
supplied along with the price the contractor is
requested to pay. There will be a time limit within which
to pay. Sometimes there will be a discount for quick
payment or penalties for late payment.

This will be filled out daily. It records anything of note
that happens on site such as deliveries, absences or
occurrences, eg delay due to the weather.
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VERBAL COMMUNICATION ACTRITY

Find a partner. Choose a particular health
and safety issue - this may be something
you have seen at your training centre or

on site. Prepare some basic notes.

Often, managers, supervisors, wark colleagues and trades
communicate verbally. This can be face to face or over a telephone.

Although this is the most common form of communication, it is also Assume the roles of operative and

the most unreliable. supervisor and discuss the issue. Swap
, ) o roles and discuss the problem again.

Mistakes are often made while communicating verbally. The person Afterwards, write down the solutions on

glving the information might make an error. The person receiving the which you agreed.

information might misunderstand something because the information ~ What type of approach works best? Does
preparation help? Why should you write

down the results of your discussion?

is unclear or it is noisy in the background, or because they later
forget the details of the conversation.

Confusion can be minimised by recording conversations or by using
a form of written communication. If there is a record it can be used
for future reference and help to clear up any misunderstandings.

It is a good idea to take down details of telephone calls and many
companies provide documentation for this purpose. When taking a
message it is important to record the following details:

m Content: This is the most important part of the message — the
actual information being relayed. Take and write down as many
detalls as possible.

= Date and time: Messages are often time sensitive, and may
require an urgent response.

® Who the message is for: Ensure the person gets the message by
giving it to them or leaving it in a place where they will find it.

a Contact name and details: Write down the name of the person
leaving the message, and how to get back to them with a response.

UNACCEPTABLE COMMUNICATION

When communicating, it is very important to stay calm. Think about
what you are going to say. An angry word will often encourage an
angry response. However, keeping calm and composed will often
diffuse a stressful situation. A shouting match rarely ends with a
good or productive result.

There are several types of communication that are unacceptable and
could result in unemployment. Unacceptable communication includes:

® aggressive communication such as swearing or using
inappropriate hand gestures
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m racist or sexist comments or gestures

s showing prejudice against people with disabilities.

This type of behaviour shows a lack of respect for others and does
not create a safe or pleasant working environment. It will also give
your company a poor image if customers see or hear this behaviour.

Tribunal Acting in this way is likely to result in trouble for you and your
A judgement made in court employer and could even result ina tribunal and loss of
employment.

KNOWLEDGE OF THE CONSTRUCTION
INDUSTRY AND BUILT ENVIRONMENT
Buildings come in a wide variety of types in relation to appearance
and methods of construction. Despite the variety of buildings, they

all have design features in common. In this section we will discuss
various parts of buildings and their purpose.

We will also discuss sustainable construction —how buildings can be
designed to sit better within the environment, with lower pollution
levels and energy requirements both during the building process and
when in use.
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FOUNDATIONS
Foundations serve as a good base on which to put the building. Foundstlon
They need to be capable of carrying the weight of the building and Used to spread the load of a building to the
any further load that may be put upon it. These are known as dead subsoil
loads and imposed loads.
Dead load
Foundations must be designed to resist any potential movement in The weight of all the materials used to

the ground on which the building will sit. Ground conditions can vary  construct the building

widely. Soil samples are taken to help decide on the type of

foundation to use. This usually takes the form of bore holes dug or Imposed foad

drilled around the site. These samples are sent away for testing in a Additional loads that may be placed on the
laboratory. The results will identify: structure, eg people, furniture, wind and

snow
® the soil condition (clay or sandy)

s the depth of the soil

= the depth of the water table

® if any contaminations are present.

The soil condition is important: clay soil drains poorly and can move
if it gets waterlogged or dries out completely. Sandy soils drain very

; ) ) The type of foundation to be used will

well, but can become unstable. A foundation that is suitable for the usually be decided by the architect and a

ground type and load of the building will be designed. structural engineer and will be the result
of tests.

TYPES OF FOUNDATION

Different types of structures, such as detached houses, high-rise and
low-rise buildings, will all require different types of foundation.

5
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Footings

The substructure below ground level These
are projecting courses at the base of a wall

Damp proof course (DPC)

A layer of plastic that prevents damp rising
up through a wall needs to be positioned at
least 150mm above ground level

What type of foundation does the building you are .
sitting in have? How can you tell? Why was that Jrapa,
foundation type chosen? Look at the foundations w

used in ‘Our House' as a further gulde.

STRIP FOUNDATIONS

Traditional sirin {oundation

A strip foundation is the traditional type of foundation used for
residential developments (ordinary houses). It is formed by digging a
trench to the required width and depth as determined by the soil
conditions and the weight of the structure. It is either filled with
concrete or a layer of concrete is poured into the bottom. This layer
must be a minimum of 150mm thick and is commonly 225mm thick.

Footings are brought up to the level of the damp proof course
(DPC) using concrete blocks or bricks. These are set out from the
centre of the strip of concrete in order to spread the weight evenly.
A variety of specialist bricks and blocks are used for this purpose.
They need to be able to resist water penetration and therefore frost
damage.

|



It can be economical to fill the trench up to the top with concrete
rather than build a substructure — this is known as trench fill.
Sometimes it is necessary to build on the edge of the concrete — this
is known as an eccentric foundation.

Eccenlric foundation french fifl foundation

WIDE STRIP FOUNDATIONS

Wide strip foundation

A wide strip foundation is very similar to a strip foundation in most
of its aspects. The main difference between the two is that a wide
strip foundation has steel reinforcements placed within the concrete.
The steel gives considerably more strength to the foundation and
enables greater loads to be placed on it. Without the steel
reinforcements the foundation would need to be much deeper and
would need vast amounts of concrete.

LEVEL TDIPLOMA IN CARPENTRY AND JOINERY
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INDUSTRY TIP

Foundations are made from concrete.
Concrete is made from fine and coarse
aggregate (crushed stone) and cement
mixed with water. Water reacts with the
cement causing it to harden and lock the
aggregates together. Concrete is very
strong under compression (when weight
is put upon it) but is weak when itis pulled
{put under tension); therefore steel rods
are cast into it to make it stronger.

© Brickpillar

Pad foundation

Friction

Resistance between the surface of the
concrete foundation and the soil around it

PAD FOUNDATIONS

Steel column

fgeis

A pad foundation is used to support a point load such as a column in
a steel-framed building. This type of foundation often has bolts set
into the top ready for fixing the steel.

PILE FOLINDATIONS

Deep piles are used to transfer the load through unsuitable soil layers
into the harder layers of ground below, even down to rock if required
(known as end bearing). Some piles use friction to provide support.
This is known as skin friction. Tall buildings (and especially narrow
buildings such as chimneys or towers} have large lateral forces due to
side winds and pile foundations resist these forces well.
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RAFT FOUNDATIONS

A raft foundation is often laid over an area of softer soil that would
be unsuitable for a strip foundation. A raft foundation is a slab of
concrete covering the entire base of the building; it spreads the
weight of the building over a wider area but still maintains a deeper
base around the load-bearing walls.

Esms

Foundation

Hardcare
concrete

flai fowndation

2]

FLOORS

Floors can be divided into two main categories:
u ground floors

2 upper floors.

Floors are required to be load bearing, and there is a wide variety of
construction methods depending on the type of building and
potential load that will be imposed upon the floor. Floors also may
need to prevent:

= heat loss
m transfer of sound

® moisture penetration.
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FLOORS

Hardcare

A mixture of crushed stone and sand laid
and compacted to give a good base for the
concrete

Damp proof membrane (DPM)

An impermeable layer that prevents damp
coming up through the floor. A layer of sand
known as blinding is placed below the DPM
Lo prevent any sharp stones below piercing
the membrane when the concrete is poured

ingulation

Materials used to retain heat and improve
the thermal value of a bullding; may aiso be
used for managing sound transfer

14

4| —

GROUND FLOORS

These may be either solid ground floors or suspended floors.

Screed

Insulation

_i__,. Concrete

DPM
Sand blinding

Hardcore

Cancratz floor

Solid concrete floors are laid upon hardcore and have a damp
proof membrane (DPM) built into them to prevent damp coming up
through the floor. Insulation is also laid into the floor to reduce heat
loss. It is important that the insulation is not affected by the high
water content of the wet concrete when being poured.

Steel reinforcement can also be used within the concrete to increase
strength and reduce cracks.

HOLLOW AND SUSPENDED FLOORS

Upper floors, and some ground floors, are suspended or hollow
meaning that instead of resting on the ground beneath, the load is
transferred via beams to the walls. Two types of beam used are
Posi-Joist and I-beam. Timber joists are usually covered with either
chip board or solid timber floor boards.

VAE 1T 4 GLLOs (800K
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Joist supported
on hangers

m!lll

Honeycombed
sieeper wall

=)
DPC min 150mm — B0

above ground level

Posi-Joist

UPPER FLOORS

In most domestic dwellings timber floor joists are used following the
same principle as timber ground floors, while in large commercial Timber joists normally run across the
and industrial buildings solid concrete floors are used. shortest span.

Walling for a building can usually be divided in two categories:

® external

® internal.

Walling can be load or non-load-bearing. Load-bearing walls carry the

weight of the floors and roof and transfer this weight down to the
foundations. A non-load-bearing wall carries no weight.

LEVEL | DIPLOMA IN CARPENTRY AND JOIMERY 33
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WALLS

Lintel
A horizontal member for spanning an
opening to support the structure above

The arrangement or pattern of laying bricks
and blocks to spread the load through the
wall, also for strength and appearance

Solid wall
Walls of a thickness of ane brick and greater

Cavity wall

walling built in two separate skins (usually of
different materials) with a void held together
by wall ties

‘ Remember, cement will give chemical
| burns sa use the correct PPE while using
and mixing it

ACTIVITY

What are the walls in the building you
are sitting in made from? Why do you
think these materials were chosen? What
are the advantages or disadvantages of
these materials?

| —

walls often have openings in them, eg doors and windows, which
will weaken them if they are not constructed correctly. Openings
require support (via a lintel or arch) across the top to give the wall
support and bond it together.

EXTERNAL WALLING

External walls need to:
= keep the elements (wind and rain) out of the building
= |ook good

= fit into the surrounding landscape.

Several methods of construction are used for external walling.
Common construction methods are:

= solid wall
= cavity wall

® timber framing.

SOLID WALLS

Many older traditional buildings have solid walls made from brick,
block or stone: see the following table. Solid walls have the
disadvantage of being more easily penetrated by damp. Older solid
walls are often upgraded by having insulating and waterproofing
layers applied to the outside of the wall.
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Material used

Description

Bricks

A very traditional building material made from fired clay, calcium silicate
or concrete. A standard sized brick is 215mm x 102.5mm x 65mm.

These are made of either concrete (crushed stone and cement) or a light-
weight cement mixture.

They are much bigger than a brick, and are available in various sizes. The
most commonly used size is 440mm x 215mm x 100mm.

Wider blocks are used for walls where a higher strength or improved
sound insulation is required.

Stone

A natural building material, which varies widely in use and appearance
from area to area.

Stone may be cut to a uniform size before use or used in its quarried
state.

Mortar

This is used between bricks, blocks and stones to bind them together
and increase the strength of the wall. It is a mixture of soft sand and
cement mixed with water and other additives if required, eg plasticiser,
colouring or lime.

It is important that the strength of the mortar is correct for the type of
material that is being used to construct the wall. If the mortar has too
much cement in the mix it will be so strong that it will not allow move-
ment in the walling due to settlement, and the bricks could crack
resulting in the wall needing to be rebuilt.

Mortars are mixed to a ratio of materials, eg 1:6. The first number is
always the proportion of cement with the second being the proportion of
sand. A typical mix ratio for masonry walling is 1:5.

Plasticiser Lime
An additive that is used to make the mortar A fine powdered material traditionaily used
more pliable and easier to work with in mortar
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WALLS
ACTIVITY

State the minimum performance
standards required to meet current
bullding regulations,

ACTIVITY

Find out the current minimum width of
cavity allowed,

Leaves

The two walls or skins that make up a
cavity wall to comply with current building
regulations

Bullding regulations

A series of documents that set out legal
requirements for the standards of building
work

| m——

CAVITY WALLS

Decorative finish

Inner leal
Wall tie

= Insulation

Floor

The most common type of external walling used today is cavity wall
construction.

Cavity walls are two masonry walls built side by side to form an inner
and outer leaf (sometimes called skins). The leaves are held together
with wall ties. These ties are made from rust- and rot-proof material
and are built in as the walls are being constructed. The cavity is
partially filled with insulation (typically fibreglass batts or polystyrene
boards) as required by the building regulations. This reduces heat
loss and saves energy.

The inner leaf usually carries any loads from the roof and floors
down to the foundations and has a decorative finish on the inside,
typically plaster which is either painted or papered. The outer leaf
resists the elements and protects the inside of the building.

FIMBER FRAMING Loht
steel wall tie

Structural timber frame

Vapour control layer

Sheathing board

Thick insulating
quilt - CFC free

Waterproof breather |

membrare
Masonry outer

cladding
Ventilated cavity



PRINCIPLES OF BUILDING CONSTRUCTION, INFORMATION AND COMMUNICATION unrior [N

Timber framing is both a traditional and modern method of building.
Traditional buildings using timber framing were made mostly from ‘ ‘ l l l l ' l ‘ .
oak with various in-fills such as brick or plaster to form the walls.

Modern timber frame homes are generally built from softwood and Ny L
have an outer skin of masonry or are clad with timber or plaster to . ' l ' . ‘

waterproof the structure. Oak framing, as a traditional building . v : SR
method, is becoming increasingly popular again. o \ //‘ %
48 [

N
izabethan cal frame

7

There are a variety of prefabricated products available, generally Services

made in a factory and then transported to site to be erected. These Those provided by the utility companies, eg
products enable quick and easy building. Often the services are gas, electric and water

pre-installed.

INTERNAL WALLING

Internal walling can be load or non-load bearing. Internal partitions
divide large internal spaces into smaller rooms.

Internal partitions can be made from studwork or masonry. Studwork
partitions consist of studs (which can be made from timber or metal)
covered with a sheet material (usually plasterboard).



| Atleast two coats of emulsion are usually

required for new plaster.

Size
To apply a watered-down or mist-coat of
paint or paste to new plaster

WALL FINISHES

External walls made from brick usually have no further finishes
added while walls made from blocks are rendered. This is a covering
of sand and cement mortar which is then finished with masonry
paint.

internal walls are most often plastered with a thin layer of gypsum
plaster over plasterboard; this gives a very smooth hardwearing
finish which is then usually finished with emulsion paint or papered
coverings.

It is important to size new plaster to give a good base before
applying further coverings of paint or paper coverings. This first
coat of paint or paste is usually thinned down by 10% with clean
water.

Roofs are designed to protect the structure below by keeping the
weather out, As heat rises, the roof must be well insulated to
prevent heat loss and improve the energy efficiency of the building.

TYPES OF ROOFS

Roofs come in a wide variety of designs as the following pictures
show.

1T L GLALLE FEXTRGUR
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INDUSTRY TIP

A flat roof has an incline of up to 10° while
a pitched roof has an incline over 10°.

Timber requires protection from the
elements (rain, wind and sun) and this

is done using timber coatings. Knotting
is applied to prevent heat from the sun
drawing resin out of knots in the timber.
Primer is applied to give a good key to
ROOF COMPONENTS the paint or staln that is used to provide
a finish. Paint also requires undercoat to

. . be applied to give a good finish. Paint and
Roofs are commonly covered with slates or tiles. Slates are a natural 2PP sveas
stain can be water or solvent barne

product. Slate is a type of mineral that can be split into thin sheets. iwater or oil based).
Artificial cement fibre slates are also available. Tiles can be made
from clay or concrete.

Pitatred roof

A felt is laid below the roofing material to provide additional
protection in case some water gets through the tiles.

Flashings are commonly made from lead and are used to provide
waterproofing at joints where roofing materials meet walls and
around chimneys.
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SERVICES
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Buildings contain services such as:
= water
m electricity

® gas supplies.

Additionally, waste such as sewage and water run-off have to be
considered.

WATER

Water is brought into a building using pipes. Supply pipes used are
usually made of plastic, with internal domestic plumbing being made
from plastic or copper. Plumbing is installed using a variety of fittings
including tees, elbows and reducers. Bathrooms, kitchens and most
heating systems require plumbing.




PRINCIPLES OF BUILDING CONSTRUCTION, INFORMATION AND COMMUNICATION

Not only is water carried into a building, it is also taken away.
Rainwater run-off is collected into gutters and taken away via
downpipes and drains and returned to the ground or stored for later

use.
el
I =l
I {'=H
|
- T 1
Rainwater gutter lowing down pipes and inte drain
SEWAGE

Sewage is taken away from the building via drains and is disposed of
either into a sewer or into a septic tank/sewage treatment plant.

215mm brickwork [

Benched drain Saptic tank Szwage treatment olaat

ELECTRICITY

Electricity is an important service provided to buildings. It powers
lighting and heating. It is brought into a building through cables.

LEVELTDIPLOMA IN CARPENTRY AND JOINERY
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SUSTAINABILITY < —

GAS

Gas is brought into a building using pipes. Gas powers heating
systems and provides fuel for cooking.

OTHER SERVICES

Other services that are installed include telephone systems and other
data cables for broadband and entertainment systems.

ACTIVITY
What services are being used in the SUSTAINAB"'lTY

building you are sitting in? How are they

brought into the building? Our planet is a fixed size. Fossll fuels, eg oil and coal, that we take
from the ground are not infinite, ie they will run out one day.
However, the wind, the sun and the tides will always be there. These
are sustainable sources of energy.

Building materials can be sustainable if they are chosen carefully. For
example, the process of manufacturing concrete uses a lot of fuel
and produces a lot of carbon dioxide (a gas that some say is
damaging the climate).

On the other hand, trees absorb carbon dioxide as they grow, look
nice and the timber they produce is an excellent building material.
However, some timber is harvested from rainforests without thought
for the surrounding environment or are harvested to such an extent
that certain species are close to extinction. Managed forests where
trees are replanted after harvesting provide a sustainable source of
timber.

Here are some questions to consider regarding sustainability in
construction.

MATERIALS

m How far have the materials been brought? Locally sourced
materials do not have to be transported far, thus reducing fuel use.

® Are the materials sustainably sourced? Has the timber come from
a managed forest or has it come from a rainforest with no regard
to the environment?

= Have the materials been manufactured with the minimum of
energy and waste?
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DESIGN

Is there an alternative design that can be used that uses more
sustainable materials? For example, a timber frame instead of
concrete block or brick.

The table below shows some sustainable materials.

Material Image

Straw bales

Cab (soil)

Timber

Bamboo
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ENERGY EFFICIENCY

Energy is expensive and is only going to get more expensive. As the
population increases more and more energy will be required. This
needs to come from somewhere and its production can be damaging
to the environment. The less power a building uses the better and if
it can produce its own that is a bonus. Energy-saving measures can
save a lot of power consumption.

INSULATION

Light, air-filled materials tend to have better thermal insulation
properties than heavy, dense materials. This means that heat cannot
easily pass from one side to another and so if these materials are

used in a building it will require less heating during the winter and
will remain cooler during the summer.

The following drawing shows how much heat a typical home loses
through different parts of the property. Better insulation will reduce
the amount of heat lost.

Roof 26%
f‘ '—l J.ﬂr"_l' a r
Through the ___| _ diel , .
walls 33% E '_ | | 1! E | Windows 18%

Floors 8% e

Draughts 12%

Doors 3%

R L S B T 1L
What insulation has been used in the building you
are sitting in? Is the building energy efficient? Is it :
cold? Does it take a lot of heating? Take a look at ﬁ
‘Our House' and identify the insulation measures '
used there.
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The table below shows some examples of insulation.

Type of insulation Description

Blue jean and lambswooli Lambswool is a natural insulator. Blue jean insulation comes from
SRR 1 i o recycled denim.

Fibreglass/Rockwool™ This is made from glass, often from old recycled bottles or mineral
wool. It holds a lot of air within it and therefore is an excellent insu-
lator. It is also cheap to produce. It does however use up a fair bit of
room as it takes a good thickness to comply with building regula-
tions. Similar products include plastic fibre insulation made from

E 8 plastic bottles and lambswool.

PIR (polyisocyanurate) This is a solid insulation with foil layers on the faces. it is lightweight,
rigid and easy to cut and fit. it has excellent insulation properties.
Polystyrene is similar to PIR. Although polystyrene is cheaper, its
thermal properties are not as good.

Multifoil A modern type of insulation made up of many layers of foil and thin
insulation layers. These work by reflecting heat back into the building.
Usually used in conjunction with other types of insulation.

Double glazing and The elimination of draughts and air flows reduces heat loss and
draught-proofing measures | improves efficiency.
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SUSTAINABILITY

$olar panel

A panel that absorbs sun rays to generate
electricity or hot water

| ————

MAKING BETTER USE OF EXISTING AND FREE
ENERGY

SOLAR ER

The sun always shines and during the day its light reaches the
ground (even on cloudy days). This energy can be used. A simple use
of this is to allow sunlight to enter a building. With a little thought in
design, light can reach deep into a building via roof lights and light
tunnels. This means that internal artificial lighting requirements are
reduced, therefore saving energy.

Solar panels can generate hot water or electricity, and once the
cost of installation has been covered the energy they produce is
totally free.

HEAY SOURCE AND RECOVERY

Humans give off a fair bit of energy as they go through a normal day
(eg body heat, heat given off by hairdryers, cookers, refrigerators
and other activities) and this can be conserved. Modern
air-conditioning systems take the heat from stale air and put it into
the fresh air coming in.

Heat can be taken from the ground and even the air outside.

wind power is becoming more widespread. However some people
feel that wind turbines are damaging the visual environment as they
spoil the appearance of the countryside. Individuals will have their
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own opinion on whether wind power is a good thing or not as there are
many considerations to be taken into account.

Wind turbing

AW ER

Water is another source of power, whether that be hydro-electric (water
from dams turning turbines) or wave power, which is currently under
development.

Biomass heating (using wood and other non-fossil fuels) is also
becoming more popular as these systems can heat water efficiently as
well as heat rooms, and of course a well-insulated building does not
require a lot of heating.

Energy-efficient electrical goods (eg low-energy light bulbs) and
appliances (eg dishwashers, fridges and washing machines) which use a
reduced amount of power and less water are available.



CASE BTUDY
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Case Study: Kayleigh

Kaylelgh Is to build a small single garage at the rear of a house. It
must be big enough to atcommodate an estate car and give
enough room to allow the user to get out and walk around the car.
The garage has two windows, an up-and-over doer at the front
and a flat roof. She has been asked to provide & plan of this
garage for the client.

Draw this garage to a scale that will fit anto an A4 piece of paper.
Include the window openings, the door, the thickness of the walls
{which will be single block) and the piers.



TEST YOUR KNOWLEDGE

Work through the following questions to check your learning.

1  What Is the perimeter of this room? 5 What is the foundation type shown?
E E
o s
N l
= [ =]
ke Idrgcon -, Fandation
n cancmy |
Side 2: 5m |
a Strip.
a Sm b Pile.
b 7m. ¢ Raft.
i d Pad.
d 17m.

6 What is the component shown?
2 A message that is passed on by word of mouth
rather than in writing is

a open to interpretation

b very accurate

¢ easy to understand if shouted
d easily remembered.

3 Whatis a component drawing? Damp proof membrane.

a A plan of the whole building, floor by floor. Strip foundation.

A section through a part of the structure. Damp proof course.

Qa N T o

b
¢ An elevation of the walls. Raft foundation.
d

A detail in a room.
7 Which one of the following materials has the

4 What is the foundation type shown? best thermal insulation properties?

a Brick

b Concrete.

¢ Glass.

d Polystyrene.

8 Concrete sets because it contains which one of
the following components?

a Aggregate.
b Sand.

¢ Hardcore.
d

a n o w

Cement.
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TEST YOUR KNOWLEDGE

9 A flat roof has a pitch of less than
a 8°

b 10°

¢ 12°

d 15°

10 Load-bearing walls transmit weight down to
the

a foundations
b floors

¢ roof

d windows.
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