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Strength and Stability      

Testing and Grading Materials      

Fire Resistance      

Thermal Resistance      

Sound Insulation      

Weather Resistance      

Sustainability      
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Cavity Wall Construction      

Cross Wall Construction      

Structurally Insulated Panels      

Timber Framed Construction      
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Desk Based Pre-Construction      

Site Based Pre-Construction      

Groundworks      

Foundations      

Ground Floors (solid and suspended)      
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Floor Finishes      

External and Internal Walls      

Wall Openings      

Wall Finishes      

Roofs      



LEARNING AIM A: STRUCTURAL PERFORMANCE 

All buildings are designed and constructed to fulfil certain performance requirements.   

It has to be strong and stable, but it also needs to do other things such as resist fire and 

bad weather . People should also be comfortable in the building whether it is a house, 

shop or workplace. Nowadays buildings should also reach goals of sustainability in    

materials and construction when they are built.  

A1: STRENGTH AND STABILITY 

Loads are the various forces acting on a structure such as a building. If the elements of 

the building are not strong enough the building may fall down.  

TASK: Complete the table with descriptions and examples.  

Dead Loads Dynamic Loads Impact Loads 

Description: 

¢ƘŜ ǿŜƛƎƘǘ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎ ŀƴŘ 

ǘƘŜ ƳŀǘŜǊƛŀƭǎ ǳǎŜŘ ǘƻ ōǳƛƭŘ ƛǘΦ 

! ǎǘŀǝŎΣ Ŏƻƴǎǘŀƴǘ ƭƻŀŘ ǘƘŀǘ ŘƻŜǎ 

ƴƻǘ ŎƘŀƴƎŜ ǘƘǊƻǳƎƘ ǘƘŜ ƭƛŦŜ ƻŦ 

ǘƘŜ ōǳƛƭŘƛƴƎΦ 

Description: 

 

[ƻŀŘǎ ǘƘŀǘ ŎƘŀƴƎŜ ŘǳǊƛƴƎ ǘƘŜ ǳǎŜ 

ƻǊ ƭƛŦŜ ƻŦ ŀ ōǳƛƭŘƛƴƎΦ 

Description: 

 

{ƻƳŜǘƘƛƴƎ ƘƛǩƴƎ ƻǊ ŦŀƭƭƛƴƎ 

ŀƎŀƛƴǎǘ ǘƘŜ ōǳƛƭŘƛƴƎΦ 

Examples: 

ǊƻƻŦǎΣ ǿŀƭƭǎΣ ƅƻƻǊǎ  

Examples: 

ǇŜƻǇƭŜΣ ŦǳǊƴƛǘǳǊŜΣ ǿƛƴŘ 

Examples: 

/ŀǊ ŎǊŀǎƘƛƴƎ ƛƴǘƻ ōǳƛƭŘƛƴƎΣ Ŧŀƭƭπ

ƛƴƎ ǘǊŜŜΣ ŜŀǊǘƘǉǳŀƪŜǎΣ ƘǳǊǊƛπ

ŎŀƴŜǎΦ 

Roof Rafters 

Joists 

External Walls 

Foundations 

Internal 

Walls 
Stairs 



TASK: Research common construction materials and explain about their construction 

uses and how they are graded to check their strength and quality. The first example has 

been completed for you.  

LEARNING AIM A: STRUCTURAL PERFORMANCE 

TESTING AND GRADING MATERIALS 

The strength and stability of a building depends on the materials used to construct it. 

These materials are tested to make sure they have the needed strength. Materials can 

be marked with a BS (meeting the minimum British Standard) or EN (meeting the mini-

mum European Standard).  

/ƻƴǎǘǊǳŎǝƻƴ  

aŀǘŜǊƛŀƭ 
/ƻƴǎǘǊǳŎǝƻƴ ¦ǎŜǎ 

.ǊƛǝǎƘκ9ǳǊƻǇŜŀƴ {ǘŀƴŘŀǊŘǎ 

aŀǘŜǊƛŀƭ DǊŀŘƛƴƎ 

/ƻƴŎǊŜǘŜ 

Made from cement, sand, water, and 

gravel. 

Used for foundations and floors. 

A Slump test is used to check ratio of water 

to cement is  correct.                                  

Compressive strength tests check that      

hardened concrete is strong enough. 

¢ƛƳōŜǊ 

¦ǎŜŘ ŦƻǊ ƧƻƛǎǘǎΣ ǊŀƊŜǊǎ ŀƴŘ ƛƴǘŜǊƴŀƭ 

ǎǘǳŘ ǿŀƭƭǎΦ 

!ƭǎƻ ǳǎŜŘ ƛƴ ŬƴƛǎƘƛƴƎ ǎǘŀƎŜǎ ŦƻǊ ǎƪƛǊǝƴƎ 

ōƻŀǊŘǎΣ ŘƻƻǊ ŀƴŘ ŀǊŎƘƛǘǊŀǾŜǎΦ  

{ǘǊŜƴƎǘƘ ŀƴŘ ǎǘǊŜǎǎ ǘŜǎǘŜŘΦ .{ 9b плуΦ 

/ ŦƻǊ ǎƻƊǿƻƻŘΣ 5 ŦƻǊ ƘŀǊŘǿƻƻŘΦ {ƻƊǿƻƻŘǎ 

ŎƭŀǎǎƛŬŜŘ ŦǊƻƳ /мп-/рл ŀƴŘ ƘŀǊŘǿƻƻŘǎ ŦǊƻƳ 

5ол-5тлΦ 

! 5ол ƘŀǊŘǿƻƻŘ Ƙŀǎ ŀ ǎǘǊŜƴƎǘƘ ƻŦ олbκ

ƳƳчΦ 

aƻǊǘŀǊ 
¦ǎŜŘ ǘƻ ōƻƴŘ ōǊƛŎƪǎ ŀƴŘ ōƭƻŎƪǎΦ  aŀŘŜ 

ŦǊƻƳ ŎŜƳŜƴǘΣ ǎŀƴŘ ŀƴŘ ǿŀǘŜǊΦ 

¢ŜǎǘŜŘ ŦƻǊ ǎǘǊŜƴƎǘƘ ŀƴŘ ǿŀǘŜǊ ǊŜǎƛǎǘŀƴŎŜΦ 

DŜƴŜǊŀƭ ǇǳǊǇƻǎŜ ƳƻǊǘŀǊ ƛǎ ŎƭŀǎǎƛŬŜŘ ΨDΩ  .{ 

9b ффуΦ 

.ǊƛŎƪǎ 
/ƭŀȅ ōƭƻŎƪǎ ǳǎŜŘ ŦƻǊ ōǳƛƭŘƛƴƎ ŜȄǘŜǊƴŀƭ 

ƭƻŀŘ ōŜŀǊƛƴƎ ǿŀƭƭǎΦ 

/ƭŀǎǎƛŬŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǎǘǊŜƴƎǘƘ ŀƴŘ ǿŜŀǘƘŜǊ 

ǊŜǎƛǎǘŀƴŎŜΦ  

.ǊƛŎƪǎ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ǎǘǊŜƴƎǘƘ ƻŦ рbκƳƳчΦ 

.{ 9b ттмΦ 

.ƭƻŎƪǎ 
/ƻƴŎǊŜǘŜ ōƭƻŎƪǎ ŀǊŜ ǳǎŜŘ ŦƻǊ ōǳƛƭŘƛƴƎ 

ƭƻŀŘ ōŜŀǊƛƴƎ ǿŀƭƭǎΦ  
¢ŜǎǘŜŘ ŦƻǊ ŎƻƳǇǊŜǎǎƛǾŜ ǎǘǊŜƴƎǘƘ .{ 9b ттнΦ 

IŀǊŘŎƻǊŜ 
!ƭǎƻ ƪƴƻǿƴ ŀǎ ŀƎƎǊŜƎŀǘŜΦ .ǊƻƪŜƴ ǎǘƻƴŜ 

ŀƴŘ ǊƻŎƪǎ ǳǎŜŘ ǘƻ ǇǊƻǾƛŘŜ ŀ ŜǾŜƴ ōŀǎŜ 

ǳƴŘŜǊ ŦƻǳƴŘŀǝƻƴǎ ŀƴŘ ŎƻƴŎǊŜǘŜ ƅƻƻǊǎΦ 

/ƭŀǎǎƛŬŜŘ ōȅ ǘƘŜ ǎƛȊŜ ƻŦ ǇƛŜŎŜǎ ƻŦ ǎǘƻƴŜ ǳǎŜŘΦ 

¢ƘŜ ƘƛƎƘŜǊ ǘƘŜ ƴǳƳōŜǊ ǘƘŜ ƭŀǊƎŜǊ ǘƘŜ ǎǘƻƴŜǎΦ 

NOW READ YOUR RESEARCH CAREFULLY BEFORE ATTEMPTING TEST 1. 



LEARNING AIM A: STRUCTURAL PERFORMANCE 

CAVITY WALLS 

Cavity Wall, or Brick and Block, has been used to build the external walls of most    

houses in the UK for over 100 years. They are constructed in two layers called skins, or 

leaves. The gap between the skins is called the cavity and is filled with insulation to stop 

heat loss.  

Material/

Element  
Function  

Bricks 
¦ǎŜŘ ǘƻ ƳŀƪŜ ƻǳǘǎƛŘŜ ǎƪƛƴ ƻŦ ōǊƛŎƪ ŀƴŘ ōƭƻŎƪ ǿŀƭƭǎΦ [ƻŀŘ ōŜŀǊƛƴƎ ŀƴŘ ǿŜŀǘƘŜǊ 

ǊŜǎƛǎǘŀƴǘΦ 

Brick ties / 

Wall ties 

¦ǎŜ ǘƻ ŎƻƴƴŜŎǘ ǘƘŜ ƛƴǘŜǊƴŀƭ ŀƴŘ ŜȄǘŜǊƴŀƭ ǎƪƛƴǎ ŀƴŘ ƪŜŜǇ ǘƘŜƳ 

Ŝǉǳŀƭ ŘƛǎǘŀƴŎŜǎ ŀǇŀǊǘΦ ¦ǎŜŘ ŜǾŜǊȅ фллƳƳ ƘƻǊƛȊƻƴǘŀƭƭȅ ŀƴŘ прлƳƳ 

ǾŜǊǝŎŀƭƭȅΦ 

Insulation ¦ǎŜŘ ǘƻ ǎǘƻǇ ƘŜŀǘ ƭŜŀǾƛƴƎ ŀ ōǳƛƭŘƛƴƎ ŀƴŘ ŎƻƭŘ ŦǊƻƳ ƎŜǩƴƎ ƛƴΦ  

Blocks 
.ƭƻŎƪǎ Řƻ ǘƘŜ ǎŀƳŜ Ƨƻō ŀǎ ōǊƛŎƪǎΦ aǳŎƘ ŎƘŜŀǇŜǊ ǘƘŀƴ ōǊƛŎƪǎ ōǳǘ ƭŜǎǎ     ŀŜǎǘƘŜǝπ

Ŏŀƭƭȅ ǇƭŜŀǎƛƴƎΦ 

Plasterboard tǊƻǾƛŘŜǎ ŀ ƅŀǘ ƛƴǘŜǊƴŀƭ ǎǳǊŦŀŎŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǇŀƛƴǝƴƎ ƻǊ ǿŀƭƭǇŀǇŜǊƛƴƎΦ 

TASK: Label the different parts of the cavity wall below and then use the table below 

to explain their functions. Make sure to include key-terms. 

Plaster board 

Block Work 

Insulation 
Wall Ties 

Bricks 



LEARNING AIM A: STRUCTURAL PERFORMANCE 

 
FIRE RESISTANCE 

The use of fire resistant materials helps to stop the spread of fires in buildings. This pre-

serves the structural integrity of the building, minimising damage and saving lives.  

aŀǘŜǊƛŀƭ 9ȄǇƭŀƴŀǝƻƴ όǿƘŀǘΚ ²ƘŜǊŜΚύ CƛǊŜ wŜǎƛǎǘŀƴŎŜ όIƻǿΚύ 

Fire Resistant 

Plaster Board 
LƴǘŜǊƴŀƭ ǿŀƭƭǎΦ 

Dƭŀǎǎ ŬōǊŜ Ŏŀƴ ōŜ ƳƛȄŜŘ ƛƴǘƻ ǇƭŀǎǘŜǊπ

ōƻŀǊŘ ǘƻ ƛƴŎǊŜŀǎŜ ƛǘǎ ŬǊŜ ǊŜǎƛǎǘŀƴŎŜ 

όtƛƴƪ ŎŀǊŘ ŬƴƛǎƘύ 

Concrete 
CƻǳƴŘŀǝƻƴǎΣ tƛƭƭŀǊǎ 

/ƻƴŎǊŜǘŜ ƅƻƻǊǎ 
/ƻƴŎǊŜǘŜ ƛǎ ƴƻƴ-ƅŀƳƳŀōƭŜ 

Block Work [ƻŀŘ ōŜŀǊƛƴƎ ǿŀƭƭǎ 
.ƭƻŎƪǎ ŀǊŜ ƳŀŘŜ ƻŦ ŎƻƴŎǊŜǘŜ - ƴƻƴ  ƅŀƳπ

ƳŀōƭŜ 

Intumescent 

Paint/Strips 

Intumescent paint is painted onto the structural 

steel frame of buildings. 

Intumescent strips are placed in the frames 

around internal  doors.  

Intumescent paint expand when exposed to 

extreme heat protecting the steel beneath from 

bending due to extreme heat. 

When intumescent strips are exposed to fire 

they expand to stop smoke from spreading 

through the building. 

TASK: Research where the following materials are used and how they help provide fire 

resistance in a building.  

TASK: Explain how Fire Resistant Design has been used in Winifred Holtby Academy to 

ensure the safety of staff and pupils in the event of a fire.  



LEARNING AIM A: STRUCTURAL PERFORMANCE 

THERMAL INSULATION 

Buildings need to be heated to be comfortable but they are not airtight and lose heat 

through gaps in the walls.  

Insulation Types How is it used? 

[ƻƊ ƛƴǎǳƭŀǝƻƴ 
wƻŎƪ ǿƻƻƭ ƻǊ ƳƛƴŜǊŀƭ ǿƻƻƭ Ŏŀƴ ōŜ ǇƭŀŎŜŘ ƛƴ ōŜǘǿŜŜƴ ǊƻƻŦ Ƨƻƛǎǘǎ ǘƻ 

ǎǘƻǇ ǊƛǎƛƴƎ ƘŜŀǘ ŦǊƻƳ ŜǎŎŀǇƛƴƎ ǘƘǊƻǳƎƘ ǘƘŜ ǊƻƻŦΦ 

/ŀǾƛǘȅ ǿŀƭƭ            

ƛƴǎǳƭŀǝƻƴ 

{ƻƭƛŘ ƛƴǎǳƭŀǝƻƴ ōƭƻŎƪǎ Ŏŀƴ ōŜ ǇƭŀŎŜŘ ƛƴ ǿŀƭƭ ŎŀǾƛǝŜǎ ǘƻ ǊŜŘǳŎŜ ƘŜŀǘ ƭƻǎǎ ǘƘǊƻǳƎƘ 

ǘƘŜ ǿŀƭƭǎΦ 

5ƻǳōƭŜκ¢ǊƛǇƭŜ   

ƎƭŀȊƛƴƎ 

5ƻǳōƭŜ ŀƴŘ ǘǊƛǇƭŜ ƎƭŀȊƛƴƎ ǳǎŜǎ ŀƛǊ ǘǊŀǇǇŜŘ ōŜǘǿŜŜƴ ǎƘŜŜǘǎ ƻŦ Ǝƭŀǎǎ ǘƻ ǎǘƻǇ ƘŜŀǘ 

ŜǎŎŀǇƛƴƎΦ !ƛǊ ƛǎ ŀ ǇƻƻǊ ŎƻƴŘǳŎǘƻǊΦ 

CƭƻƻǊ ŎƻǾŜǊƛƴƎǎ /ŀǊǇŜǘ ŀƴŘ ǳƴŘŜǊƭŀȅ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǎǘƻǇ ƘŜŀǘ ƭƻǎǎ ǘƘǊƻǳƎƘ ƅƻƻǊǎΦ 

TASK: Research & find the percentages of heat lost through different parts of a house?  

TASK: Identify and describe 4 types of insulation that are used to stops houses losing 

thermal energy?  

²Lb5h²{ 

C[hhw{ 

5hhw{ 

¦b-Lb{¦[!¢95 

whhC 

10% 

15% 

15% 

* un-insulated walls 

35%* 

25% 



Insulation Material What is it? Where is it used? Example 

CƛōǊŜƎƭŀǎǎκ

wƻŎƪǿƻƻƭ             

Lƴǎǳƭŀǝƻƴ 

CƛōǊŜƎƭŀǎǎ ƻǊ wƻŎƪǿƻƻƭ ƛƴǎǳƭŀǝƻƴ ƛǎ ǘƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ƛƴǎǳƭŀǝƻƴ 

ǇŜƻǇƭŜ ƘŀǾŜ ƛƴ ǘƘŜƛǊ ƭƻƊǎΦ Lǘ ǳǎǳŀƭƭȅ ŎƻƳŜ ƛƴ Ǌƻƭƭǎ ŀƴŘ Ŏŀƴ ōŜ ƭŀƛŘ 

ōŜǘǿŜŜƴ ǘƘŜ Ƨƻƛǎǘǎ ƻƴ ǘƘŜ ƭƻƊ ƅƻƻǊ ƻǊ ŀǧŀŎƘŜŘ ōŜǘǿŜŜƴ ǘƘŜ ǊŀƊŜǊǎ 

ƻƴ ǘƘŜ ǳƴŘŜǊǎƛŘŜ ƻŦ ǘƘŜ ǊƻƻŦΦ   

 

{ǇǊŀȅ CƻŀƳ        

Lƴǎǳƭŀǝƻƴ 

CƻŀƳ ƛƴǎǳƭŀǝƻƴ ǘƘŀǘ ƛǎ ǎǇǊŀȅŜŘ ƻƴǘƻ ǳƴŘŜǊǎƛŘŜ ƻŦ ǊƻƻŦ 

ǎǇŀŎŜǎΦ  
 

{ƘŜŜǇ ²ƻƻƭ 
/ƻƳŜǎ ƛƴ Ǌƻƭƭǎ ǘƘŀǘ ǘƘŀǘ Ŏŀƴ ōŜ ƭŀƛŘ ōŜǘǿŜŜƴ ǊŀƊŜǊǎΦ ±ŜǊȅ ǎƛƳƛƭŀǊ ǘƻ 

ŬōǊŜƎƭŀǎǎ ōǳǘ ŦǊƻƳ ŀ ǎǳǎǘŀƛƴŀōƭŜ ǎƻǳǊŎŜΦ 
 

wƛƎƛŘ CƻŀƳ         

Lƴǎǳƭŀǝƻƴ 

tƻƭȅƳŜǊ ōŀǎŜŘ ǎƘŜŜǘǎ ƻŦ ƛƴǎǳƭŀǝƻƴΦ ¦ǎŜŘ ƛƴ ŎŀǾƛǘȅ ǿŀƭƭ ŀǎ ƛǘ  ǿƛƭƭ ƴƻǘ 

ǎƛƴƪ Řƻǿƴ ƛƴ ǘƘŜ ǿŀƭƭǎ  
 

9ȄǘŜǊƴŀƭ ²ŀƭƭ     

Lƴǎǳƭŀǝƻƴ 

tƻƭȅƳŜǊ ōŀǎŜŘ ǎƘŜŜǘǎ ƻŦ ƛƴǎǳƭŀǝƻƴ ǘƘŀǘ ŀǊŜ ōƻƭǘŜŘ ƻƴǘƻ ǘƘŜ ƻǳǘǎƛŘŜ ƻŦ 

ŜȄǘŜǊƴŀƭ ǿŀƭƭǎ ǘƻ ƛƴŎǊŜŀǎŜ ƛƴǎǳƭŀǝƻƴ ƭŜǾŜƭǎΦ  
 

Explain how insulation stops heat escaping a building? 

Lƴǎǳƭŀǝƻƴ Ŏƻƴǘŀƛƴǎ ǘǊŀǇǇŜŘ ŀƛǊ ǘƘŀǘ ƛǎ ŀ ǇƻƻǊ ŎƻƴŘǳŎǘƻǊ ŀƴŘ ǎƭƻǿ ǘƘŜ ǘǊŀƴǎŦŜǊ ƻŦ ƘŜŀǘ ŦǊƻƳ 

ƛƴǎƛŘŜ ǘƻ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎΦ 

THERMAL INSULATION 2 

There are many different materials and places that insulation can be installed but most 

insulation works in the same way.  

Explain how good insulation is a benefit to 

the homeowner? 

Explain how good insulation is a benefit to 

the environment? 

¢ƘŜ ƘƻƳŜ ǿƛƭƭ ǎǘŀȅ ǿŀǊƳŜǊΣ ŦƻǊ ƭƻƴƎŜǊ ǊŜŘǳŎπ

ƛƴƎ ǘƘŜ ƴŜŜŘ ŦƻǊ ŎŜƴǘǊŀƭ ƘŜŀǝƴƎ ŀƴŘ ǊŜŘǳŎπ

ƛƴƎ ƳƻƴǘƘƭȅ ōƛƭƭǎΦ  

LŦ ƭŜǎǎ ŎŜƴǘǊŀƭ ƘŜŀǝƴƎ όƎŀǎύ ƛǎ ǳǎŜŘ ǘƘŜƴ ƭŜǎǎ 

Ŧƻǎǎƛƭ ŦǳŜƭǎ ŀǊŜ ōǳǊƴǘ ŀƴŘ ƭŜǎǎ /ƻн ŎǊŜŀǘŜŘΦ 

/ƻǎн ƛǎ ŀ ƳŀƧƻǊ ŎƻƴǘǊƛōǳǘƻǊ ǘƻ Ǝƭƻōŀƭ ǿŀǊƳπ

ƛƴƎΦ 



LEARNING AIM A: STRUCTURAL PERFORMANCE 

SOUND INSULATION 

Sound insulation is used to stop sound from passing into, through and out of a building.  

List 4 building materials that can provide sound insulation and where they would be 

used?  

 

¢ǊƛǇƭŜ ƎƭŀȊƛƴƎ 

!ŎƻǳǎǝŎ /ŜƛƭƛƴƎǎ 

IŜŀǾȅ 5Ŝƴǎƛǘȅ .ƭƻŎƪ ǿƻǊƪ 

CƭƻƻǊ ŎƻǾŜǊƛƴƎǎ ŀƴŘ ŎŀǊǇŜǘǎ 

Sounds from outside:  Sounds from inside:  

 

¢ǊŀŶŎ 

!ƛǊŎǊŀƊ 

bŜƛƎƘōƻǳǊǎ 

 

¢± 

aǳǎƛŎ 

±ƻƛŎŜǎ 

Explain how double or triple glazing stops sound and heat 

passing through it?  

 

 

 

5ƻǳōƭŜ ŀƴŘ ¢ǊƛǇƭŜ ƎƭŀȊƛƴƎ Ŏƻƴǘŀƛƴǎ ŀ ǘǊŀǇǇŜŘ ƭŀȅŜǊ ƻŦ ŀƛǊ 

ǘƘŀǘ ǎǘƻǇǎ ƘŜŀǘ ǘǊŀƴǎŦŜǊǊƛƴƎ ŦǊƻƳ ƛƴǎƛŘŜ ǘƘŜ ōǳƛƭŘƛƴƎ ǘƻ ƻǳǘπ

ǎƛŘŜ ōŜŎŀǳǎŜ ŀƛǊ ƛǎ ŀ ƎƻƻŘ ƛƴǎǳƭŀǘƻǊΦ 



LEARNING AIM A: STRUCTURAL PERFORMANCE 

 
WEATHER RESISTANCE 

Buildings are designed and constructed to protect people and keep them                

comfortable. Making building weather resistant provides shelter to people and contents 

from   external sources of heat, cold, humidity and rain.  

These weathering elements can also damage a building and it finishes, and reduce its 

useful life.  

Type of Weather  

Resistance  
Description/Uses  

Flashing 

¢Ƙƛƴ ƭŜŀŘ ǎƘŜŜǘ ƻǊ ǎǘǊƛǇ ǳǎŜŘ ǘƻ ƳŀƪŜ ŀ ǿŀǘŜǊǇǊƻƻŦ ōŀǊǊƛŜǊ ǘƘŀǘ 

ǎǘƻǇǎ ƳƻƛǎǘǳǊŜ ƎŜǩƴƎ ƛƴ ǿƘŜǊŜ ǝƭŜǎ ƳŜŜǘ ǊƻƻŦ ŜŘƎŜǎΣ ǎǳŎƘ ŀǎ ŎƘƛƳπ

ƴŜȅ ǎǘŀŎƪǎΦ 

PVC Guttering 

DǳǧŜǊƛƴƎ ŎƻƭƭŜŎǘǎ ǊŀƛƴǿŀǘŜǊ ŦǊƻƳ ǘƘŜ ǊƻƻŦ ŀƴŘ ǇŀǎǎŜǎ ƛǘ ǘƘǊƻǳƎƘ 

ŘƻǿƴǇƛǇŜǎ ǘƻ ǘƘŜ ƘƻǳǎŜǎ ŘǊŀƛƴǎΦ t±/ ǇƭŀǎǝŎ ƛǎ ŀ ǾŜǊȅ ǿŜŀǘƘŜǊ ǊŜπ

ǎƛǎǘŀƴǘ ƳŀǘŜǊƛŀƭ ǘƘŀǘ ƴŜŜŘǎ ƴƻ ƳŀƛƴǘŜƴŀƴŎŜΦ  

Overhangs 

hǾŜǊƘŀƴƎƛƴƎ ŜŀǾŜǎ ǇǊƻǘŜŎǘǎ ǿƛƴŘƻǿǎ ŦǊƻƳ ǿŜŀǘƘŜǊƛƴƎ ŜƭŜƳŜƴǘǎΦ 

Soffit 

{ƻŶǘ ōƻŀǊŘǎ ǇǊƻǘŜŎǘ ǘƘŜ ǳƴŘŜǊǎƛŘŜ ƻŦ ǘƘŜ ǊŀƊŜǊǎ ǿƘƛƭŜ ŀƭƭƻǿƛƴƎ ŀƛǊ 

ǘƻ ŎƛǊŎǳƭŀǘŜΦ 

Rubber Weather Seals 

²ŜŀǘƘŜǊ ǎŜŀƭǎ ŀǊŜ ǇƭŀŎŜŘ ŀǊƻǳƴŘ ŘƻƻǊǎ ŀƴŘ ǿƛƴŘƻǿǎ ǘƻ ǎǘƻǇ ŘǊŀƊǎ 

ŀƴŘ  ƳƻƛǎǘǳǊŜ ŦǊƻƳ ŜƴǘŜǊƛƴƎ ǘƘŜ ōǳƛƭŘƛƴƎΦ  

Draft  

Strips 5ǊŀƊ ǎǘǊƛǇǎ ŀǊŜ ǇƭŀŎŜŘ ŀǘ ǘƘŜ ōƻǧƻƳ ƻŦ ŘƻƻǊǎ ǘƻ ǎǘƻǇ ŎƻƭŘ ŀƛǊ ŜƴǘŜǊπ

ƛƴƎΦ 

NOW READ YOUR RESEARCH CAREFULLY BEFORE ATTEMPTING TEST 2. 



LEARNING AIM A: STRUCTURAL PERFORMANCE 

SUSTAINABILITY 

Sustainability is designing and constructing buildings while making as little an impact as 

possible on the natural environment. This can be done in three ways:  

¶ Sustainable Construction Design/Methods: prefabrication, building orientation...  

¶ Sustainable/Renewable materials: softwood, aluminium, sheep's wool...  

¶ Green/Renewable energies: solar, geothermal, wind power...  

SUSTAINABLE DESIGN 

Method  Explanation  

Building    

Orientation  

A correctly orientated building it built to maximise the natural light and heat from 

the sun that hits the SOUTH side of the building. This means using less energy to 

heat homes and less artificial light to light them.  

Prefabrication  
tǊŜŦŀōǊƛŎŀǘŜŘ ōǳƛƭŘƛƴƎǎ όŎǊƻǎǎ-ǿŀƭƭ ƻǊ {Lt{ ǘŜŎƘƴƻƭƻƎȅύ ŀǊŜ ōǳƛƭǘ ƛƴ ŦŀŎǘƻǊƛŜǎ ƻũ ǎƛǘŜ ŀƴŘ ŀǎπ

ǎŜƳōƭŜŘ ƻƴ ǎƛǘŜΦ ¢Ƙƛǎ ƳŀƪŜǎ ǘƘŜ ŎƻƴǎǘǊǳŎǝƻƴ ǇǊƻŎŜǎǎ ǉǳƛŎƪŜǊΣ ŎƘŜŀǇŜǊ ŀƴŘ ƭŜǎǎ    ǿŀǎǘŜŦǳƭΦ 

Recycling 

Waste          

Materials  

[Ŝǎǎ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ Σ ǊŜŘǳŎŜǎ ǿŀǎǘŜΣ ƭŜǎǎ ǊŜƭƛŀƴŎŜ ƻƴ ƴŜǿ ƳŀǘŜǊƛŀƭǎΦ 

.ǳƛƭŘƛƴƎ ǎƛǘŜǎ ƴƻǿ ƘŀǾŜ ǘƻ ǎƻǊǘ ƻǳǘ ǊǳōōƛǎƘ ǿƘŜƴ ǘƘŜȅ ŘŜƳƻƭƛǎƘ ōǳƛƭŘƛƴƎǎ ǎƻ ǘƘŀǘ 

ƘŀǊŘŎƻǊŜΣ ōǊƛŎƪǎΣ ǎǘŜŜƭ ŀƴŘ ǇƭŀǎǘŜǊōƻŀǊŘ Ŏŀƴ ŀƭƭ ōŜ ǊŜǳǎŜŘΦ  

Grey Water 

Harvest  

 DǊŜȅ ǿŀǘŜǊ ǊŜŎȅŎƭƛƴƎ ǿƛǘƘƛƴ ŘƻƳŜǎǝŎ ƘƻƳŜǎ ƛǎ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ǘŀƪƛƴƎ ǳǎŜŘ ǿŀǘŜǊ 

ŦǊƻƳ ǎƘƻǿŜǊǎΣ ōŀǘƘǎ ŀƴŘ ƘŀƴŘ ǿŀǎƘ ōŀǎƛƴǎΣ ŬƭǘŜǊƛƴƎ ƛǘ ŀƴŘ ǎǘƻǊƛƴƎ ǘƘŜ ŬƭǘŜǊŜŘ ǿŀǘŜǊ 

ŦƻǊ ǊŜ-ǳǎŜΦ wŀƛƴǿŀǘŜǊ ƘŀǊǾŜǎǝƴƎ ǎȅǎǘŜƳǎ ǎǳōǎǘŀƴǝŀƭƭȅ ǊŜŘǳŎŜ ŎƻƴǎǳƳǇǝƻƴ ƻŦ Ǉƻǘŀπ

ōƭŜ ǿŀǘŜǊ ōȅ ǳǎƛƴƎ ǘƘŜ ǊƻƻŦ ŀǎ ŀ ŎƻƭƭŜŎǘƻǊ ƻŦ ǊŀƛƴǿŀǘŜǊΦ  

Considerate 

Constructors  

¢ƘŜ /ƻŘŜ ƻŦ /ƻƴǎƛŘŜǊŀǘŜ tǊŀŎǝŎŜ ŎƻƳƳƛǘǎ ǘƘƻǎŜ ǎƛǘŜǎΣ ŎƻƳǇŀƴƛŜǎ ŀƴŘ ǎǳǇǇƭƛŜǊǎ ǊŜƎπ

ƛǎǘŜǊŜŘ ǿƛǘƘ ǘƘŜ {ŎƘŜƳŜ ǘƻ ŎŀǊŜ ŀōƻǳǘ ŀǇǇŜŀǊŀƴŎŜΣ ǊŜǎǇŜŎǘ ǘƘŜ ŎƻƳƳǳƴƛǘȅΣ ǇǊƻǘŜŎǘ 

ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΣ ǎŜŎǳǊŜ ŜǾŜǊȅƻƴŜΩǎ ǎŀŦŜǘȅ ŀƴŘ ǾŀƭǳŜ ǘƘŜƛǊ ǿƻǊƪŦƻǊŎŜΦ  



SUSTAINABLE MATERIALS 

Material  Explanation/Uses  

Hemp 

²ƛŘŜƭȅ ƎǊƻǿƴ Ǉƭŀƴǘ ǿƛǘƘ ŜȄŎŜƭƭŜƴǘ ƛƴǎǳƭŀǝƻƴ ǇǊƻǇŜǊǝŜǎΦ  

Lǘ Ŏŀƴ ōŜ ƳƛȄŜŘ ǿƛǘƘ ƭƛƳŜ ǘƻ ƳŀƪŜ I9at/w9¢9 ōƭƻŎƪǎ 

ǘƘŀǘ ŀǊŜ ǾŜǊȅ ƭƛƎƘǘΣ ōǳǘ ǎǘǊƻƴƎ ŀƴŘ Ŏŀƴ ōŜ ǳǎŜŘ ŦƻǊ ǎǳǎπ

ǘŀƛƴŀōƭŜ ƛƴǎǳƭŀǝƻƴ ŀƴŘ ǿŀƭƭ ōǳƛƭŘƛƴƎΦ 

 

Lime 

bŀǘǳǊŀƭ ǎǳōǎǘŀƴŎŜ ǳǎŜŘ ǘƻ ƳŀƪŜ ƳƻǊǘŀǊΦ 9ŀǎƛƭȅ ǊŜƳƻǾŜŘ 

ǿƘŜƴ ŀ ōǳƛƭŘƛƴƎ ƛǎ ƪƴƻŎƪŜŘ Řƻǿƴ ƳŜŀƴƛƴƎ ōǊƛŎƪǎ Ŏŀƴ ōŜ 

ǊŜŎȅŎƭŜŘ ŀƴŘ ǳǎŜŘ ŀƎŀƛƴΦ 

 

Cedar 
¢ȅǇŜ ƻŦ ǎƻƊǿƻƻŘ ǳǎŜŘ ŦƻǊ ŎƭŀŘŘƛƴƎΦ bŀǘǳǊŀƭ ǊŜǎƛǎǘŀƴŎŜ ǘƻ 

ƳƻƛǎǘǳǊŜ ŀƴŘ ƘǳƳƛŘƛǘȅΦ !ƭǎƻ ŀ ƎƻƻŘ ƛƴǎǳƭŀǘƻǊΦ 
 

Softwoods 

5ƻǳƎƭŀǎ ŬǊ ŀƴŘ tƛƴŜ ǿƻƻŘ ŀǊŜ ǳǎŜŘ ǘƻ ŎƻƴǎǘǊǳŎǘ ƧƻƛǎǘǎΣ 

ōŜŀƳǎΣ ǊŀƊŜǊǎ ŀƴŘ ǝƳōŜǊ ƘƻǳǎŜǎΦ {ƻƊǿƻƻŘǎ όŎƻƴƛŦŜǊƻǳǎύ 

ƎǊƻǿ ƳǳŎƘ ǉǳƛŎƪŜǊ ǘƘŀƴ ƘŀǊŘǿƻƻŘǎΦ 

 

Straw  
{ǘǊŀǿ ōŀƭŜǎ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ōǳƛƭŘ ǿŀƭƭǎ ŀƴŘ ŜǾŜƴ ŜƴǝǊŜ 

ƘƻǳǎŜǎΦ 
 

Sheep’s Wool 
/ŀƴ ōŜ ǳǎŜŘ ǘƻ ƳŀƪŜ ǊƻƭŜǎ ƻŦ ƛƴǎǳƭŀǝƻƴ ƭƛƪŜ ǊƻŎƪǿƻƻƭκ

ŬōǊŜƎƭŀǎǎ ōǳǘ ǿƛǘƘ ƳǳŎƘ ƭŜǎǎ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΦ 
 

Aluminium 

(not actually       

sustainable but 

widely recyclable)  

{ƻƊ ƳŜǘŀƭ Ŝŀǎƛƭȅ ƳŜƭǘŜŘ ŀƴŘ ǊŜŎȅŎƭŜŘΦ /ŀƴ ōŜ ǳǎŜŘ ƛƴπ

ǎǘŜŀŘ ƻŦ t±/ ŦƻǊ ƎǳǧŜǊƛƴƎ ŀƴŘ ŘƻǿƴǇƛǇŜǎΦ 5ƻŜǎ ƴƻǘ Ǌǳǎǘ 

ƻǊ ƴŜŜŘ ƳŀƛƴǘŜƴŀƴŎŜΦ  
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LEARNING AIM A: STRUCTURAL PERFORMANCE 

RENEWABLE ENERGY 

Method  Positives Negatives  

Solar Panels 

¦ǎŜǎ ǎƻƭŀǊ ŜƴŜǊƎȅ ǘƻ ƘŜŀǘ ǿŀǘŜǊ 

ŦƻǊ ƘŜŀǝƴƎ ŀƴŘ ŎƭŜŀƴƛƴƎκ

ǿŀǎƘƛƴƎΦ 

hƴƭȅ ǿƻǊƪ ŘǳǊƛƴƎ ǘƘŜ ŘŀȅΦ wŜǉǳƛǊŜ 

ǎƻǳǘƘ ŦŀŎƛƴƎ ǊƻƻŦǎΦ  

Photovoltaic 

Cells 

¢ǳǊƴ ǎǳƴǎ ŜƴŜǊƎȅ ŘƛǊŜŎǘƭȅ ƛƴǘƻ 

ŜƭŜŎǘǊƛŎΦ 

CŜǿ ƳƻǾƛƴƎ ǇŀǊǘǎ - ƳƛƴƛƳŀƭ        

ƳŀƛƴǘŜƴŀƴŎŜΦ 

hƴƭȅ ǿƻǊƪ ŘǳǊƛƴƎ ǘƘŜ ŘŀȅΦ wŜǉǳƛǊŜ 

ǎƻǳǘƘ ŦŀŎƛƴƎ ǊƻƻŦǎΦ 

Wind Power  
bƻ ǇƻƭƭǳǝƻƴΦ  

/ƘŜŀǇŜǎǘ ǘƻ ƛƴǎǘŀƭƭΦ  

.ǳƛƭŘƛƴƎ ǊŜƎǳƭŀǝƻƴǎ ŀōƻǳǘ ǇƭŀŎŜπ

ƳŜƴǘ ƻŦ ǿƛƴŘ ǘǳǊōƛƴŜǎ ƴŜŀǊ ǊŜǎƛŘŜƴπ

ǝŀƭ ŀǊŜŀǎΦ bƻƛǎŜ ǇƻƭƭǳǝƻƴΦ 

Geothermal  
Simple and safe with minimal     

maintenance. 

High set-up costs. 

Drilling can be very noisy. 

Renewable Energies  Non -renewable Energies  

{ƻƭŀǊ 

²ƛƴŘ ǇƻǿŜǊ 

DŜƻǘƘŜǊƳŀƭ 

.ƛƻƳŀǎǎ 

²ŀǾŜ ǇƻǿŜǊ 

IȅŘǊƻŜƭŜŎǘǊƛŎ 

/ƻŀƭ 

bŀǘǳǊŀƭ Dŀǎ 

hƛƭ 

 

TASK: Explain the positives and negatives of each type of renewable energy.  



LEARNING AIM A: STRUCTURAL PERFORMANCE 

COMMON STRUCTURAL FORMS 

There are four common structural forms used in the building of low -rise buildings such 

as houses, shops and offices.  

¶ Cavity wall construction  

¶ Cross-wall construction  

¶ SIPS (Structurally Insulated Panels)  

¶ Timber-framed construction  

CAVITY WALL CONSTRUCTION 

Cavity wall construction has traditionally used in British houses and low rise buildings 

since the 1920õs. The external ôcavityõ walls are built with two layers, or skins, and a 

cavity between them which both provide insulation and stop moisture from reaching 

the inside of the building.  

TASK: Draw a cross section of a cavity wall. Label each part and explain their function.  

TASK: Why is important to maintain a cavity in between the two skins rather than filling 

the gap with insulation?  

The cavity stops moisture or water building up in between the two skins and drain out either 

through the foundation or airbricks near the base of the wall. Without the cavity moisture would 

soak into the insulation layer and eventually penetrate into the inside of the building causing 

damp mark and damage to the building. 



LEARNING AIM A: STRUCTURAL PERFORMANCE 

CROSS-WALL CONSTRUCTION 

Cross-wall construction makes use of precast concrete side walls with non -

loadbearing front and back walls. It is commonly used in retail units, flats, hotels and 

carparks.  

TASK: Explain how individual cross -wall section are pre -fabricated in factories.  

TASK: Describe what is happening in each stage of the cross -wall building process.  

1. 

2. 

3. 

4. 

TASK: Identify two positives and two negatives of cross -wall construction?  

POSITIVES NEGATIVES 

Quick and inexpensive to manufacture. Limited design options 

Less time, mess and material waste on site. The joins between loadbearing and non-load bearing cross 

walls are not always waterproof. 

tǊŜŎŀǎǘ ŎƻƴŎǊŜǘŜ ǎŜŎǝƻƴǎ ŀǊǊƛǾŜ ŀǘ ǘƘŜ ōǳƛƭŘƛƴƎ ǎƛǘŜ ŀƴŘ ŀǊŜ ǘƘŜƴ ƭƛƊŜŘ ƻũ 

ǘƘŜ ǘǊǳŎƪǎ ōȅ ŎǊŀƴŜΦ 

9ŀŎƘ ǎŜŎǝƻƴ ƛǎ ŎǊŀƴŜŘ ƛƴǘƻ ǇƭŀŎŜ ŀƴŘ ǘƘŜƴ ŀǧŀŎƘŜŘ ǘƻ ǘƘŜ ƅƻƻǊ ǎƭŀōǎκ

ŦƻǳƴŘŀǝƻƴǎΦ 

/ƻƴŎǊŜǘŜ ƅƻƻǊ ǎŜŎǝƻƴǎ ŀǊŜ ǇƭŀŎŜŘ ƻƴ ǘƻǇ ƻŦ ǘƘŜ ƭƻŀŘ ōŜŀǊƛƴƎ ǿŀƭƭǎ ŀƴŘ 

ŀǧŀŎƘŜŘΦ 

tǊŜŎŀǎǘ ǎǘŀƛǊ-ǿŜƭƭǎ ŀǊŜ ŎǊŀƴŜŘ ƛƴǘƻ ǇƭŀŎŜ ŀƴŘ ŀǧŀŎƘŜŘ ǘƻ ǘƘŜ ƅƻƻǊκǿŀƭƭ 

ǎŜŎǝƻƴǎΦ 

Stage 1 
! ǿƻƻŘŜƴ ƳƻǳƭŘ ǘƘŜ ŜȄŀŎǘ ǎƛȊŜ ŀƴŘ ǎƘŀǇŜ ƻŦ ǘƘŜ ŬƴƛǎƘŜŘ ǿŀƭƭ ǎŜŎǝƻƴ ƛǎ ōǳƛƭǘ ƻƴ ǘƘŜ ŦŀŎǘƻǊȅ ƅƻƻǊ 

Stage 2 {ǘŜŜƭ ŎŀōƭŜǎ ŀƴŘ ƳŜǎƘ ŀǊŜ ǇƭŀŎŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƳƻǳƭŘτǘƘƛǎ ƳŀƪŜǎ ƛǘ ŀ ŎƻƳǇƻǎƛǘŜ ƳŀǘŜǊƛŀƭΦ 

Stage 3 /ƻƴŎǊŜǘŜ ƛǎ ǇƻǳǊŜŘ ƛƴǘƻ ǘƘŜ ƳƻǳƭŘΣ ǎǇǊŜŀŘ ƻǳǘ ŀƴŘ ǎƳƻƻǘƘŜŘΦ 

Stage 4 ! ƭŀȅŜǊ ƻŦ ƛƴǎǳƭŀǝƻƴ ŀƴŘ ƳƻǊŜ ǎǘŜŜƭ ƳŜǎƘ ƛǎ ŀŘŘŜŘ ōŜŦƻǊŜ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ŎƻƴŎǊŜǘŜ ƛǎ ǇƻǳǊŜŘ ƻƴΦ 

Stage 5 ¢ƘŜ ǎŜŎǝƻƴ ƛǎ ƭŜƊ ǘƻ ŘǊȅ ŀƴŘ ŎǳǊŜ ŦƻǊ ǳǇ ǘƻ о Řŀȅǎ ōŜŦƻǊŜ ōŜƛƴƎ ǘǊŀƴǎǇƻǊǘŜŘ ǘƻ ǘƘŜ ŎƻƴǎǘǊǳŎǝƻƴ ǎƛǘŜ ŦƻǊ ǳǎŜΦ 



LEARNING AIM A: STRUCTURAL PERFORMANCE 

SIPS 

SIPS (Structurally Insulated Panels) are pre -fabricated panels that are strong enough to 

take loads.  

TASK: Draw a cross section of a SIPS wall and label each layer.  

POSITIVES NEGATIVES 

The panels are airtight meaning they provide a 

high level of thermal insulation. 

Can be damaged by moisture and must be protect-

ed –especially during the building process. 

DƻƻŘ ǎǘǊǳŎǘǳǊŀƭ ǎǘǊŜƴƎǘƘ ŀƴŘ ǎǘŀōƛƭƛǘȅΦ 

{ǇŜŎƛŀƭƛǎǘ ƪƴƻǿƭŜŘƎŜ ǊŜǉǳƛǊŜŘ - aŀƴȅ ōǳƛƭŘƛƴƎ 

ŎƻƳǇŀƴƛŜǎ ŀǊŜ ƴƻǘ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ǘƘƛǎ ǘȅǇŜ ƻŦ ōǳƛƭŘπ

ƛƴƎ Řƻ ƴƻǘ ƪƴƻǿ Ƙƻǿ ǘƻ ǳǎŜ ƛǘΦ 

wŜŘǳŎŜ ŎƻƴǎǘǊǳŎǝƻƴ ǝƳŜǎΦ IƻǳǎŜ Ŏŀƴ ōŜ ōǳƛƭǘ ƛƴ 

ǿŜŜƪǎΣ ǊŀǘƘŜǊ ǘƘŀƴ ƳƻƴǘƘǎΦ 

CǳǘǳǊŜ ƳƻŘƛŬŎŀǝƻƴǎκŜȄǘŜƴǎƛƻƴǎ ǘƻ ǇǊƻǇŜǊǝŜǎ Ŏŀƴ 

ōŜ ǾŜǊȅ ŘƛŶŎǳƭǘΦ 

TASK: Identify and explain 3 positives and 3 negatives of building with SIPS.  

Studs.  

External   

cladding 

Internal       

plasterboard  

Insulation 

(150mm rigid 

foam) 

Plywood outer skin on either 

side of insulation. 



LEARNING AIM A: STRUCTURAL PERFORMANCE 

TIMBER FRAMED CONSTRUCTION 

Timber Framed Construction is commonly used to build houses. Many modern brick 

built houses utilise stud walling for their internal walls.  

TASK: Draw  a timber frame wall to show how studs and noggins are used to provide 

structural strength and stability.  

TASK: Why is timber framed construction often considered the most sustainable       

construction method?  

TASK: Why might timber construction create more site waste than SIPS or Cross -wall 

construction methods.  

Timber framed houses typically use softwoods and plywood both of which are sustainable and recyclable            

materials. These materials have lower embodied energy than concrete, bricks and blocks. Timber can also come 

from FSC forests. 

Timber materials are often cut on site and this can produce a lot of waste off-cuts. Some of these can be used but 

much of it is disposed of or burnt. SIPS and Cross wall manufacture their panels in factories where waste is mini-

mal. 



NOW READ YOUR RESEARCH CAREFULLY BEFORE ATTEMPTING TEST 4. 
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MAIN MATERIALS: 

9ȄǘŜǊƴŀƭ ōǊƛŎƪ ǎƪƛƴǎ ŀƴŘ 

ƛƴǘŜǊƴŀƭ ōƭƻŎƪ ǎƪƛƴ ǿƛǘƘ 

ƛƴǎǳƭŀǝƻƴ ƛƴ ǘƘŜ ƳƛŘŘƭŜΦ 

a!Lb a!¢9wL![{Υ 

tǊŜŦŀōǊƛŎŀǘŜŘ ŎƻƴŎǊŜǘŜ 

ǇŀƴŜƭǎ 

MAIN MATERIALS: 

{ƻƊ ǿƻƻŘ ŦǊŀƳŜ ŀƴŘ 

ǎƭŀǘǎκǎƘƛƴƎƭŜ ŬƴƛǎƘΦ 

MAIN MATERIALS: 

Loadbearing              

polystyrene foam   

sandwiched between 

layers of plywood. 
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POSITIVES:  
 
CƛǊŜ ǊŜǎƛǎǘŀƴǘ 

 

[ƻƴƎ ƭŀǎǝƴƎ ŀƴŘ ŘǳǊŀōƭŜ 

 

.ǊƛŎƪ ŬƴƛǎƘ ƛǎ ŀŜǎǘƘŜǝŎŀƭπ

ƭȅ ǇƭŜŀǎƛƴƎ 

POSITIVES: 

Prefabricated panels 

reduces the build time 

on site. 

Cheap to make. 

Excellent sound/heat 

insulation. 

Fire resistant. 

POSITIVES: 
 
tǊƻŘǳŎŜŘ ŜƴǝǊŜƭȅ ŦǊƻƳ 
ǎǳǎǘŀƛƴŀōƭŜ ƳŀǘŜǊƛŀƭǎΦ 

 

{ǇŀŎŜ ƛƴ ǿŀƭƭǎ ŦƻǊ ǿƛǊπ

ƛƴƎ ŀƴŘ ǇƛǇŜǎ 

POSITIVES: 
 
Quick to build on site 

 

Less waste than timber 
frame construction 

 

Excellent sound/heat 
insulation 

 

Similar cost to timber 

frame 
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NEGATIVES: 
 
¢ŀƪŜǎ ŀ ƭƻƴƎ ǝƳŜ ǘƻ ōǳƛƭŘ 
ƻƴ ǎƛǘŜ 

 

9ȄǇŜƴǎƛǾŜ 

 

[ƻǘǎ ƻŦ ǿŀǎǘŜ ƳŀǘŜǊƛŀƭǎ 

ƻƴ ǎƛǘŜΦ 

NEGATIVES: 
 
CǊƻƴǘκ.ŀŎƪ ǿŀƭƭ ƛǎ ƴƻƴ-
ƭƻŀŘ ōŜŀǊƛƴƎ 

 

aƛƴƛƳŀƭ ŘŜǎƛƎƴ ƻǇǝƻƴǎ 

 

tǊŜŦŀōǊƛŎŀǘŜŘ ǇŀǊǘǎ 

Ƴǳǎǘ ōŜ ŘŜǎƛƎƴŜŘ ŀƴŘ 

ƻǊŘŜǊŜŘ ς ǳǇ ǘƻ ŀ о 

ƳƻƴǘƘ ǿŀƛǘ 

NEGATIVES: 

Wood is flammable. 

Wood is prone to rot or 

develop mould in cold 

or damp weather. 

Cutting wood to size on 

site leads to lots of 

waste materials. 

NEGATIVES: 
 
²ƻƻŘ ƛǎ ƅŀƳƳŀōƭŜ 

 

²ƻƻŘ ƛǎ ǇǊƻƴŜ ǘƻ Ǌƻǘ 

ŀƴŘ ƳƻǳƭŘ 

tǊŜŦŀōǊƛŎŀǘŜŘ ǇŀǊǘǎ 

Ƴǳǎǘ ōŜ ŘŜǎƛƎƴŜŘ ŀƴŘ 

ƻǊŘŜǊŜŘ ς ǳǇ ǘƻ ŀ о 

ƳƻƴǘƘ ǿŀƛǘ 
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CŀŎǘǎΥ 

aƻǎǘ ŎƻƳƳƻƴƭȅ ǳǎŜŘ 

ŎƻƴǎǘǊǳŎǝƻƴ ŦƻǊƳ ŦƻǊ 

ƘƻǳǎŜǎ ƛƴ ǘƘŜ ¦YΦ 

!ƭǎƻ ƪƴƻǿƴ ŀǎ .ǊƛŎƪ ŀƴŘ 

.ƭƻŎƪΦ 

CŀŎǘǎΥ 
 

tŀƴŜƭǎ ŀǊŜ ǇǊŜŦŀōǊƛŎŀǘπ
ŜŘ ƛƴ ŦŀŎǘƻǊƛŜǎ 

 

/ƻƴŎǊŜǘŜ ǇŀƴŜƭǎ ŀǊŜ ǊŜπ

ƛƴŦƻǊŎŜŘ ǿƛǘƘ ǎǘŜŜƭ ǊƻŘǎ 

ŦƻǊ ŀŘŘŜŘ ǎǘǊŜƴƎǘƘ 

CŀŎǘǎΥ 
 

[ƛƎƘǘŜǊ ǘƘŀƴ ōǊƛŎƪ ƻǊ 

ŎƻƴŎǊŜǘŜ ǎƻ ƭŜǎǎ ŦƻǳƴŘŀπ

ǝƻƴǎ ŀǊŜ ƴŜŜŘŜŘΦ 

CŀŎǘǎΥ 
 

tŀƴŜƭǎ ŀǊŜ ǇǊŜŦŀōǊƛŎŀǘπ
ŜŘ ƛƴ ŦŀŎǘƻǊƛŜǎ 

 

{ƛƳƛƭŀǊ Ŏƻǎǘ ǘƻ ǝƳōŜǊ 

ŦǊŀƳŜ 

TASK: Use your knowledge of common construction forms to complete the table be-



LEARNING AIM B: SUB-STRUCTURES 

 
GREENFIELD & BROWNFIELD SITE 

When deciding where to build, developers must decide to build on a greenfield or a 

brownfield sites.  

TASK: Complete the tables below to describe each site and explain their positives and 

negatives. Give examples of local construction projects that have used greenfield or 

brownfield sites.  

GREENFIELD SITES   BROWNFIELD SITE 

Description: 

bŜǾŜǊ ōŜŜƴ ōǳƛƭǘ ƻƴΦ ¦ǎǳŀƭƭȅ ŦƻǳƴŘ ŀǘ ŜŘƎŜ 

ƻŦ ŎƛǝŜǎκǘƻǿƴǎ ƻǊ ƛƴ ŎƻǳƴǘǊȅǎƛŘŜΦ 

Description: 

Iŀǎ ōŜŜƴ ōǳƛƭǘ ƻƴ ōŜŦƻǊŜΦ ¦ǎǳŀƭƭȅ ŦƻǳƴŘ ƛƴ 

ŎƛǝŜǎκǘƻǿƴǎΦ 

Positives: 

¶ bƻ Ǉƻƭƭǳǝƻƴ ŦǊƻƳ ǇǊŜǾƛƻǳǎ ōǳƛƭŘƛƴƎǎ             

όŜΦƎΦ ŀǎōŜǎǘƻǎύ 

¶  vǳƛŎƪŜǊ ǘƻ ǎǘŀǊǘ ōǳƛƭŘƛƴƎΥ ƴƻ ŘŜƳƻƭƛπ

ǝƻƴ ƴŜŜŘŜŘΦ 

¶  {ǇŀŎŜ ǘƻ ŜȄǇŀƴŘ ƛƴ ǎǳǊǊƻǳƴŘƛƴƎ ƭŀƴŘΦ 

Positives: 

¶ Easier to get planning permission 

 

¶  [ŜŀŘǎ ǘƻ ǳǊōŀƴ ǊŜƎŜƴŜǊŀǝƻƴ ŀƴŘ ƛƳπ

ǇǊƻǾŜǎ ƭƻŎŀƭ ŜŎƻƴƻƳȅ όŎǊŜŀǘŜǎ Ƨƻōǎύ 

¶ {ŜǊǾƛŎŜǎ όǎǳŎƘ ŀǎ ƎŀǎκŜƭŜŎǘǊƛŎƛǘȅύ ŀǊŜ 

ƻƊŜƴ ŀǾŀƛƭŀōƭŜ ƻƴκƴŜŀǊ ǎƛǘŜΦ 

Negatives: 

¶ Building on woodland and natural  

habitats reduces local biodiversity. 

¶  IŀǊŘŜǊ ǘƻ ƎŜǘ ǇƭŀƴƴƛƴƎ ǇŜǊƳƛǎǎƛƻƴ 

¶  LƴŦǊŀǎǘǊǳŎǘǳǊŜ Ƴŀȅ ƴŜŜŘ ƛƴǎǘŀƭƭƛƴƎ 

όƎŀǎΣ ŜƭŜŎǘǊƛŎƛǘȅΣ ŘǊŀƛƴǎ ŀƴŘ ǎŜǿŀƎŜύ 

Negatives: 

¶ hƭŘ ōǳƛƭŘƛƴƎǎ ŀƴŘ ŦƻǳƴŘŀǝƻƴǎ ǿƛƭƭ 

ƴŜŜŘ ǘƻ ōŜ ŘŜƳƻƭƛǎƘŜŘ ŀƴŘ ǊŜƳƻǾŜŘ 

ōŜŦƻǊŜ ōǳƛƭŘƛƴƎ Ŏŀƴ ōŜƎƛƴΦ 

¶  {ƛǘŜ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ ŎƘŜŎƪŜŘ ŦƻǊ Ǉƻƭƭǳπ

ǝƻƴ όŜΦƎΦ ŀǎōŜǎǘƻǎΣ ǎƻƛƭ ŎƻƴǘŀƳƛƴŀƴǘǎύ 

¶ [ŀƴŘ ƛǎ ǳǎǳŀƭƭȅ ƳƻǊŜ ŜȄǇŜƴǎƛǾŜ ŘǳŜ ǘƻ 

ƭƻŎŀǝƻƴΦ 

Examples: 

¶   YƛƴƎǎǿƻƻŘ 9ǎǘŀǘŜΣ Iǳƭƭ 

¶  /ŀǎǘƭŜ Iƛƭƭ DǊŀƴƎŜΣ /ƻǩƴƎƘŀƳ 

Examples: 

¶ St. Stephens shopping development, Hull. 

¶ .ƻƴǳǎ !ǊŜƴŀΣ Iǳƭƭ 



LEARNING AIM B: SUB-STRUCTURES 

 
PRE-CONSTRUCTION WORK 

Pre-construction work is any activity that needs to be done before the actual building 

work can begin. These activities can be either desk -based or, later, on the building site.  

TASK: Complete the tables below to explain the desk based and on -site preparation 

that needs to be completed.  

Stage  Description  

Designs and Plans 
!ǊŎƘƛǘŜŎǘǳǊŀƭ Ǉƭŀƴǎ Ƴǳǎǘ ōŜ ŘǊŀǿƴ ǳǇ ǘƻ ǎƘƻǿ ǿƘŀǘ ƛǎ 

ōŜƛƴƎ ōǳƛƭǘ ŀƴŘ ǿƘŜǊŜ ƛǘ ǿƛƭƭ ōŜ ǇƭŀŎŜŘ ƻƴ ǘƘŜ ǎƛǘŜΦ 

Planning Permission 
These plans need to be used to apply for planning per-

mission—without PP no building can start. 

Risk Assessments/

HSE 

wƛǎƪ ŀǎǎŜǎǎƳŜƴǘ Ƴǳǎǘ ōŜ ŎƻƳǇƭŜǘŜŘ ŦƻǊ ŀƭƭ ŀŎǝǾƛǝŜǎ 

ŀƴŘ ǘƘŜ I{Ŝ Ƴǳǎǘ ōŜ ƛƴŦƻǊƳŜŘ ƻŦ ȅƻǳǊ ǇƭŀƴǎΦ 

Programme of 

Works 

! Ǉƭŀƴ ǘƘŀǘ ǎƘƻǿǎ ŀƭƭ ǘƘŜ Ƨƻōǎ ǘƘŀǘ ǿƛƭƭ ƘŀǇǇŜƴ ƻƴ ǎƛǘŜΣ 

ǿƘŜƴ  ǘƘŜȅ ǿƛƭƭ ǎǘŀǊǘ ŀƴŘ ŬƴƛǎƘΦ 

Stage  Description  

Security Fencing/

Signage 

CŜƴŎƛƴƎ Ƴǳǎǘ ōŜ Ǉǳǘ ǳǇ ŀǊƻǳƴŘ ǘƘŜ ǎƛǘŜ ǘƻ ǎǘƻǇ ǘƘŜƊ ŀƴŘ ǇǊŜπ

ǾŜƴǘ ŀŎŎƛŘŜƴǘǎΦ !ŎŎŜǎǎ Ƴǳǎǘ ŀƭǎƻ ōŜ ǇƭŀƴƴŜŘ ŦƻǊ ǿƻǊƪŜǊǎ ŀƴŘ 

ƎƻƻŘǎΦ 

Onsite office/toilets/

storage 

! ǘŜƳǇƻǊŀǊȅ ƻŶŎŜ ōƭƻŎƪ ǿƛǘƘ ǘƻƛƭŜǘ ŦŀŎƛƭƛǝŜǎ ƛǎ ǇƭŀŎŜŘ ƻƴ ǎƛǘŜτ

ǘƘƛǎ Ƴŀȅ ōŜ ŀ ǇƻǊǘŀ ŎŀōƛƴΦ 

Clear and Prepare 

site 

All previous buildings, foundations, and vegetation need to be 

removed from the site and existing services need to be protect-

Temporary Lighting 
DŜƴŜǊŀǘƻǊ ǇƻǿŜǊŜŘ ƭƛƎƘǝƴƎ ŦƻǊ  ŘŀǊƪ Řŀȅǎ ƻǊ ǿƻǊƪƛƴƎ 

ƛƴǎƛŘŜ ōǳƛƭŘƛƴƎǎΦ 

ON-SITE PREPARARION 

DESK-BASED/LEGAL PREPARARION 



LEARNING AIM B: SUB-STRUCTURE 

SUB-STRUCTURE GROUND WORKS 

Sub-structure work includes any activities below ground level including excavation and 

foundations.  

Hazard  Risks Control Measures  

Plant/Machinery Injury or death Barriers, warning signs, hi-viz 

Collapse of exca-

vation walls 
LƴƧǳǊȅ ƻǊ ŘŜŀǘƘ 

Trench supports, sidewalls, trench fill 

foundations. 

Ground water 
Electrocution, 

Drowning 
tǳƳǇ ƻǳǘ ǿŀǘŜǊ ōŜŦƻǊŜ ǿƻǊƪ ǊŜǎǳƳŜǎΦ 

Existing pipe-

work and cables 

LƴƧǳǊȅ ƻǊ ŘŜŀǘƘ ƛŦ 

ǇƛǇŜǎκŎŀōƭŜǎ ŀǊŜ            

ŎƻƳǇǊƻƳƛǎŜŘΦ 

Locate all services before digging be-

gins. 

Working in con-

fined spaces. 

/ǊǳǎƘƛƴƎΣ ƳǳǎŎǳπ

ƭƻǎƪŜƭŜǘŀƭ ƛƴƧǳǊƛŜǎ 

!ǇǇǊƻǇǊƛŀǘŜ tt9Σ ǘŜƳǇƻǊŀǊȅ ƭƛƎƘǝƴƎΣ 

ƳƛƴƛƳƛǎŜ ǿƻǊƪ ŘƻƴŜ ƛƴ ŎƻƴŬƴŜŘ ǎǇŀŎŜǎ 

TASK: There are a range of potential hazards when groundworks are carried out. Com-

plete the table below to explain these hazards and how they can be controlled.  

TASK: What types of potential hazards might you encounter when beginning           

construction work on a brownfield site.  

Encourage pupils to treat as a 4 mark question explaining two haz-

ards they might encounter when digging foundations and what they 

could do to avoid them. 

NOW READ YOUR RESEARCH CAREFULLY BEFORE ATTEMPTING TEST 5. 



LEARNING AIM B: SUB-STRUCTURE 

FOUNDATIONS 

A foundation is designed and constructed to safely transmit the loads of the building to 

the ground or sub -soil. They should be able to support the loads of the building for its 

lifespan.  

The kind of foundation chosen for a low -rise building depends on the load, type of 

structure, site requirements and the type of soil. The four main types used in low -rise 

buildings are Pile, Raft, Strip and Pad.  

TASK: Complete the table below to show your understanding of foundations.  

Ch¦b5!¢Lhb !5±!b¢!D9{ 5L{!5±!b¢!D9{ 

{ǘǊƛǇ CƻǳƴŘŀǝƻƴǎΥ  

 

/ƻƳƳƻƴƭȅ ǳǎŜŘ ƛƴ ƭƻǿ-ǊƛǎŜ Ŏƻƴπ

ǎǘǊǳŎǝƻƴ ǎǳŎƘ ŀǎ ƘƻǳǎŜǎ ǿƘŜǊŜ 

ǎƻƛƭ Ƙŀǎ ǊƛƎƘǘ ǎǘǊŜƴƎǘƘΦ 

 

¶ ¢ǊŀŘƛǝƻƴŀƭ ƳŜǘƘƻŘ ǳƴŘŜǊǎǘƻƻŘ 

ōȅ Ƴƻǎǘ ōǳƛƭŘŜǊǎΦ 

¶ /ƘŜŀǇ 

¶ Takes a long time to excavate 

all the foundations. 

¶ Can loosen surrounding soil. 

¶ Requires trench support. 

wŀƊ CƻǳƴŘŀǝƻƴǎΥ 

Used where soil strength is not 

consistent or when heavy loads 

are expected on floors. Often 

used for commercial/industrial 

buildings. 

¶ Best choice where soil is of     

variable strength. 

¶ Finished foundation can be 

used as a floor. 

¶ ¦ǎŜǎ ŀ ƭƻǘ ƻŦ ŎƻƴŎǊŜǘŜ - ŜȄǇŜƴπ

ǎƛǾŜΦ 

¶ /ŀƴ ŎǊŀŎƪ ƻǾŜǊ ǝƳŜΦ 

¶ bŜŜŘ ŦƻǊƳǿƻǊƪ  όŀ ƳƻǳƭŘύ 

tƛƭŜ CƻǳƴŘŀǝƻƴǎΥ 

tǊŜŎŀǎǘ ŎƻƴŎǊŜǘŜ ŎƻƭǳƳƴǎ ŘǊƛǾŜƴ 

ƛƴǘƻ ǘƘŜ ǎƻƛƭΦ ¦ǎŜŘ ǿƘŜƴ ǎǘǊƛǇ Ŏŀƴπ

ƴƻǘ ōŜŎŀǳǎŜ ǎƻƛƭ ƛǎ Ŏƭŀȅ ƘŜŀǾȅ ŀƴŘ 

Ƴŀȅ ǎƘǊƛƴƪκǎǿŜƭƭ ƻǊ ŘŜŜǇ ǊƻƻǘŜŘ 

ǾŜƎŜǘŀǝƻƴ Ƴŀȅ ŎŀǳǎŜ ǎǳōǎƛŘπ

ŜƴŎŜΦ  

¶ tŜǊŦŜŎǘ ŦƻǊ ǿƘŜƴ ǎƻƛƭ ƛǎ ǿŜŀƪ ƻǊ 

Ŏƭŀȅ ƘŜŀǾȅΦ 

¶ vǳƛŎƪ ǘƻ ŎƻƴǎǘǊǳŎǘΦ 

¶ Expensive machinery needed. 

¶ Driving the piles into the ground 

is very noisy. 

tŀŘ CƻǳƴŘŀǝƻƴǎΥ 

Large squares of concrete used 

to support columns or single 

point loads.  

¶ Good for heavy loads. 

¶ Quick to construct. 

¶ bŜŜŘǎ ŦƻǊƳǿƻǊƪ ŦƻǊ ǘƘŜ ǇŀŘǎΦ 

¶ /ŀƴ ƳƻǾŜ ƛŦ ƭƻŀŘǎ ŀǊŜ ƴƻǘ ōŀƭπ

ŀƴŎŜŘΦ  



LEARNING AIM B: SUB-STRUCTURE 

RAFT FOUNDATIONS 

TASK: Label and annotate the cross -section of a raft foundation below.  

Insulation 

Blockwork 
Brick 

Damp-proof 

Concrete 

Flooring 



LEARNING AIM B: SUB-STRUCTURE 

STRIP FOUNDATIONS 

TASK: Draw and annotate a cross-section of a strip foundation below. Use a ruler and 

sharp pencil to produce an accurate sketch.  

Blockwork 

Brick 

Damp-proof 

Concrete 

Insulation 



LEARNING AIM B: SUB-STRUCTURE 

PAD FOUNDATIONS 

TASK: Draw and annotate a cross-section of a pad foundation below. Use a ruler and 

sharp pencil to produce an accurate sketch.  

Insulation 

Block work 

Brick 

Damp proof 

course 

Concrete 

Pad 

Standard      

masonry blocks 

Concrete 

beams 

Chipboard floor 

finish 



LEARNING AIM B: SUB-STRUCTURE 

PILE FOUNDATIONS 

TASK: Label and annotate the cross -section of a pile foundation below.  

Insulation 

Blockwork 
Brick 

Damp-proof 

Concrete 

Pile cap 

Flooring 

Pile 
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FLOORS 

Floors are the horizontal surfaces that make buildings functional and able to be lived in. 

Successful flooring reduces sound transmission within a building and transfers loads to 

the buildings wall. Floors can either be solid, or suspended.  

 

SOLID FLOORS 

Solid floors rest directly onto the foundations and is usually made of solid concrete.  

TASK: Sketch a cross section of a solid floor making sure to label and include the        

following layers: hardcore, sand blinding, damp course (dpc), insulation, floor screed.  

SUSPENDED FLOORS 

A suspended floor is suspended above the ground. The floor material (often concrete 

or wood) rests upon beams or joists.  



LEARNING AIM C: SUPER STRUCTURE 

BEAM AND BLOCK FLOORS 

Beam and block floors are a type of modern suspended floor. It uses pre -cast concrete 

beams with lightweight concrete blocks in -between. It is popular because it is quick to 

construct and high quality.  

TASK: Why might a builder choose a concrete floor rather than a wooden floor?  

Insulation 

Block work 

Brick 

Damp proof 

course 

Concrete 

strip 

Standard      

masonry blocks Concrete 

beams 

Chipboard floor 

finish 

Better sound insulation, better heat insulation, less draughts, fire resistant 

Concrete floors are also very long lasting and are resistant to wood rot. 
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EXTERNAL WALLS 

External walls have four main purposes:  

¶   

¶   

¶   

¶   

INTERNAL WALLS 

Stud  walling is used to divide up floor space into smaller more useful spaces. It is similar to      

timber frame construction.  

Internal walls can also be constructed out of solid block or brick work - these internal walls are 

often load bearing and help to spread loads to the foundations.  

Shops and retail units also use metal stud walls that are quickly and cheaply installed. These 

panels are made of an aluminium frame which can have panels, doors and windows installed 

where needed.  

TASK: Sketch a diagram of a stud wall including a door way. You should label your   

design.  Make sure to include: Studs, Top Plate, Base Plate, Noggins, Door Header. 

Provide shelter and security 

Resisting heat transfer 

Reducing sound transmission 

Transferring loads to the foundations 



LEARNING AIM C: SUPER STRUCTURE 

WALL OPENINGS 

TASK: Label and research the following parts of walls and wall openings.  

ROOFS 

Roofs are designed and constructed to be able to support their own weight as well as 

resist loads such as snow and wind.  

Roofs can also:  

¶    

¶   

¶   

¶   

¶   

Lintel: horizontal support across the top 

of wall opening. Can be made of steel or 

reinforced concrete.  

Sill: material below a window or 

door that allows rainwater to run 

off away from the opening. 

Cavity closer: closes off cavity 

around a wall opening.  

Cavity Tray: damp-proof 

course in a cavity wall         

funnelling moisture out of 

the cavity. 

Weep hole: small opening in brickwork 

allowing moisture to escape. 

Threshold: strip of material form-

ing the bottom of a doorway. 

Transport rainfall away from the building 

Make structure waterproof 

Provide a recreational area (terrace/green roof) 

Be aesthetically pleasing (types of tiles/finishes) 

Provide extra floor space/storage 



LEARNING AIM C: SUPER STRUCTURE 

WALL FINISHES 

ECO JOISTS 

There are a number of wall finishes that can be used to offer heat and 

sound insulation to walls and also provide a pleasing design feature. 

Eco-joists are pre -fabricated components that are lighter and cheaper 

than normal joists but just as strong. The gaps in them also reduce the drill-

ing and cutting needed for wiring and pipework.  

Benefits 

¶ Cheaper  

¶ Lighter  

¶ Less material 

used.  

¶ Less onsite waste  

¶ Conforms to the 

governments 

code for sustaina-

ble homes.  
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POINTING 

RAFTERS 
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Type Advantages Disadvantages 

Flat 

Roof 

¶ /ƘŜŀǇŜǊ ǘƻ ōǳƛƭŘ 

¶ 9ŀǎŜ ƻŦ aŀƛƴǘŜƴŀƴŎŜ 

¶ /ŀƴ ōŜ ǳǎŜŘ ŀǎ ǊŜŎǊŜŀǝƻƴŀƭ !ǊŜŀ 

¶ bƻ ǿŀǘŜǊ Ǌǳƴ-ƻũ 

¶ bŜŜŘǎ ǘƻ ōŜ ŜȄǘǊŀ ƘŀǊŘ-ǿŜŀǊƛƴƎ 

¶ bƻǘ ŀǎ ƳǳŎƘ ǎǇŀŎŜ ŦƻǊ ƛƴǎǳƭŀǝƻƴ 

Pitched 

Roof 

¶ /ŀƴ ōŜ ǳǎŜŘ ŦƻǊ ƅƻƻǊκǎǘƻǊŀƎŜ 

ǎǇŀŎŜ 

¶ .ŜǧŜǊ ǿŀǘŜǊ Ǌǳƴ-ƻũ 

¶ [ŀǎǘ ƭƻƴƎŜǊ ǘƘŀƴ ƅŀǘ ǊƻƻŦǎ 

¶ /ƻǎǘǎ ƳƻǊŜ ǘƘŀƴ ƅŀǘ ǊƻƻŦ 

¶ ¢ŀƪŜǎ ƭƻƴƎŜǊ ǘƻ ōǳƛƭŘ 

¶ aƻǊŜ ŘƛŶŎǳƭǘ ǘƻ Ƴŀƛƴǘŀƛƴ 

TYPES OF ROOFS 

Roofs can be flat or pitched. Types of roofs are:  

Green Roof 

Flat Roof Gable Roof 

Hipped Roof 

Lean-to/ 



LEARNING AIM C: SUPER STRUCTURE 

STAGES OF ROOF CONSTRUCTION 

Roofs can be flat or pitched. Types of roofs are:  

мΦ ²ŀƭƭ tƭŀǘŜ {ƛǘǎ ƻƴ ǘƻǇ ƻŦ ǘƘŜ ǿŀƭƭǎ ŀƴŘ ǎǳǇǇƻǊǘǎ ǘƘŜ ǿŜƛƎƘǘ ƻŦ ǘƘŜ ǊƻƻŦΦ 

нΦ wƻƻŦ ¢ǊǳǎǎŜǎ 
tǊŜ-ŦŀōǊƛŎŀǘŜŘ ǘǊǳǎǎŜǎΣ ŀǾŀƛƭŀōƭŜ ƛƴ ŀ ƴǳƳōŜǊ ƻŦ ǎƛȊŜǎΣ ŀǊŜ ƴŀƛƭŜŘ ǘƻ ǘƘŜ 

ǿŀƭƭ ǇƭŀǘŜǎ ŀƴŘ ŦƻǊƳ ǘƘŜ ƭƻŀŘ ōŜŀǊƛƴƎ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ ǊƻƻŦΦ 

оΦ aŜƳōǊŀƴŜ 
²ŀǘŜǊ ǊŜǎƛǎǘŀƴǘ ŦŀōǊƛŎ ƭŀƛŘ ƻǾŜǊ ǘƘŜ ǘǊǳǎǎŜǎΦ !ƭƭƻǿǎ ǾŀǇƻǳǊ ǘƻ ŜǎŎŀǇŜ ŦǊƻƳ 

ƛƴǎƛŘŜ ǘƘŜ ƘƻǳǎŜ ōǳǘ ƴƻǘ ǘƻ ƎŜǘ ƛƴΦ 

пΦ .ŀǧŜƴǎ ŀƴŘ 

¢ƛƭŜǎ 

{Ƴŀƭƭ ǿƻƻŘŜƴ ǊǳƴƎǎ ŀǊŜ ƴŀƛƭŜŘ ǘƻ ǘƘŜ ǊƻƻŦ ǘǊǳǎǎŜǎ ŀƴŘ ǳǎŜŘ ǘƻ ƘƻƭŘ ǘƘŜ 

ǊƻƻŦ ǎƭŀǘŜǎ ƻǊ ǝƭŜǎ ƛƴ ǇƭŀŎŜΦ 

рΦ CƛƴƛǎƘƛƴƎ 

¢ƻǳŎƘŜǎ 

DǳǧŜǊƛƴƎ ƛǎ ŀǧŀŎƘŜŘ ǘƻ ǘƘŜ ŦŀǎŎƛŀ ōƻŀǊŘǎΦ CƭŀǎƘƛƴƎΣ ŀƴŘ ǊƛŘƎŜ ǝƭŜǎ ƳŀƪŜ 

ǘƘŜ ǊƻƻŦ ǿŜŀǘƘŜǊ ǇǊƻƻŦΦ 

NOW READ YOUR RESEARCH CAREFULLY BEFORE ATTEMPTING TEST 8. 
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battens 

rafter 

soffit 

fascia 

wall plate 

insulation 

vapour control 

stone chippings/fibreglass/

roofing felt 
firring 



 

 

 

 

 

 

 

 

 

UPPER FLOOR 

GROUND FLOOR 

CROSS SECTIONS 

Wall Tie 

Insulation 

Skirting Board 

Floor Boards 

Joist Hanger 

Insulation 

Wall Plate 

Brick 

Damp Proof Course 


