BTEC CONSTRUCTION
UNIT 1:
Construction Technology

EXAM DATE:

DO NOT LOSE THIS BOOKLET!
YOU WILL NEED IT FOR YOUR EXAM REVISION!

CLASS: TEACHER:
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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.
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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
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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).

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.

/| 2y aidN ; 5 . NRA o AKK9QdzNR LIS Y | { G
o | 2y aiNHz0a 2y o 3
al SN al GSNALFt DNFRAY3
Made from cement,AsaInudn?p V\;aetsetr,isanudSeOI o
= ~ A to cement i s correct .
T&RV el .
/QVON‘EUES Compressive strengt h t¢
Used for foundatohnasrdaenndedfocoornsCrete ils st
{iNBy3liK YR aiNBag GS:
| @SR F2NJ 22Ad0az | NITDS\NYEBy 2 DYgRe 2AR/sU SINYF A Ng K|
_ A l@UdR srttao Of  AaAUSRpANRBYR/ Kih NRS 2
¢CAYOSNI . ) SRPRNEYRIE z
If 42 dzaSR Ay UyASKKBTFI R 358 F2N a1 ANbY
621 NR&Z R22NJ by R || NQUKGA GNINESF2® R K4 | &
Y Yu &
o 3 ¢ SAa0SR F2NJ AGNBY3IIK |yl
a2 NI | :JéSR i2 602yR ONAODlAa YR o0f2014a0 al RS
YNpv 05vsyiaz ary P 3%SNIH jlgNgI2 a SBOr NI+ NI
9b oy P
/| £t daAUSR | O0O2NRAY 3 (2
NR O Jtle o0f2014a dza R[N BUAEFS® 3 SEGSNY I ¢
121 R 08K NAY3 glttadola KFEOS | YAy AzYy :
. { 9b TTMOD
= 2YONBGS o60ft201a I|NB, dzaSR F2NJ odzA f.RAY.3A. .
3 - ¢S SR T2NJ O2YLINEB ADS
f2OCIE%le 68 NAY3 61 tfad " 49
I faz 20 Fa F3ANBILF G.Sd, .. NB Sy .aiz2).S.
. Lyzey ha. AR 0, Sebs Oéld’ffKS ‘fé])\{[ls :
| | NRO2 NS N2 Ol a dzasSR u:¢KL%N.E @)\HRSA [jS Ssyyde.'aSNJ[
dzy RSNJ F2dzy Rl a2ya |l yR ozyKo b 22 N&E [®

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.

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.
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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.

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

resistance in a building.
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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.
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the event of a fire.

Structure Strip — Explain how Fire Resistant Design has been used in
Winifred Holtby Academy to ensure the safety of staff and pupils in

Introduction
- What should Fire Resistant design do?

Main Body
- Use an example: Fire Doors
- What do fire doors do?

- Why could this save lives?
- Develop points and use connectives to link ideas.

Conclusion

- How would you know if fire measures had been successful?

KEYWORDS —

Intumescent Paint, Fire Doors, Sprinklers, Refuge points,




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.

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

25%whhC

35 %*
bBLb{![!'¢95

* uansul ated w

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

thermal energy?

Insulation Types How is it used?
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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 insulation stops heat escaping a building?
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Explain how good insulation is a benefit to
the homeowner?

Explain how good insulation is a benefit to
the environment?
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LEARNING AIM A: STRUCTURAL PERFORMANCE
SOUND INSULATION

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

Sounds from outside: Sounds from inside:
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List 4 building materials that can provide sound insulation and where they would be
used?
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Explain how double or triple glazing stops sound and heat
passing through it?
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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
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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...
1  Sustainable/Renewable materials: softwood, aluminium, sheep's wool...

1  Green/Renewable energies: solar, geothermal, wind power...
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LEARNING AIM A: STRUCTURAL PERFORMANCE
SUSTAINABLE MATERIALS

Material Explanation/Uses
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LEARNING AIM A: STRUCTURAL PERFORMANCE

RENEWABLE ENERGY

Renewable Energies

Non -renewable Energies
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LEARNING AIM A: STRUCTURAL PERFORMANCE
COMMON STRUCTURAL FORMS

There are four common structural forms used in the building of low

as houses, shops and offices.

Cavity wall construction

SIPS (Structurally Insulated Panels)

1
1 Cross-wall construction
1
1

Timber-framed construction

CAVITY WALL CONSTRUCTION

-rise buildings such

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

since the

19200s.

The

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

the gap with insulation?
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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.
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TASK: Describe what is happening in each stage of the cross -wall building process.
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TASK: Identify two positives and two negatives of cross  -wall construction?
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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
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TASK: Identify and explain 3 positives and 3 negatives of building with SIPS
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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.

ANATOMY OF AN INTERIOR WALL
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TASK: Why is timber framed construction often considered the most sustainable

construction method?

—Ti mber framed houses typically use sofwoods and ptywoo
materials. These materials have | ower embodied energy
from FSC forests.

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

construction methods.
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TASK: Use your knowledge of common construction forms to complete the table be-
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NOW READ YOUR RESEARCH CAREFULLY BEFORE ATTEMPTING TEST 4.



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
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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.

DESK-BASED/LEGAL PREPARARION

Stage Description
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ON-SITE PREPARARION
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LEARNING AIM
SUB-STRUCTURE GROUND WORKS

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

foundations.

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

B: SUB-STRUCTURE

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

Hazard Risks Control Measures
Pl ant / Macnhjiunreyr yoB a rdreiagrhs, wairni ng si
Col |l apse of excd+ ench, su orts, S C
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vaton wal’l s foundat ons.
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TASK: What types of potential hazards might

construction work on a brownfield site.

you encounter when beginning

Encourage pupils to treat as a 4 mar Kk
ards they might encounter when diggin
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.
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: SUB-STRUCTURE

LEARNING AIM B

RAFT FOUNDATIONS

-section of a raft foundation below.

(9]
0
o
S
(&)
Q
=
—
Q
o
@©
o
o
=
C
(]
o
=
@
@
o
@
—
o4
(%)
<
—

at on

nsul

C

Br

Dampr oof

Concrete

v N N
VBWB{A A
N i
X\ N4
4
a4 N g
9 7 o2 4
47 &N ~
[N}
N 4
AN
AN
S
N [
%/>>>>\/\/\/\/\/\ B £
[N}
N N
AN
4
I i
N [N N 4
v v ‘47 &
[N}
N N
AN
4
i I
P EENER N [N
N v N v 1N
[N} va ¥ ona na Vo4 N
N [N
(- NN o 4avw NN o 4avw
\ ) 4N L
4, g ¥ o4, N ¥ o4 4
[N} [N} [N}
NI NI
4 4 AN
[ VBV wavmw VAVVA
N [N N
//wm = v o4 b AVBA
— N AN
N N N
74N 74N
QO f // v 4 4, YV o4 4 3 4,
4y w4y 7 v 4
[N} [N}
N N N
O AN AN
4 4
I I 4 N
//V [NEE N [ N A
” v v 4r7 v 47 & N
[N} [N}
N N N 4
AN AN
4 4
— 4 78] 4 WAV
FENE SN N AN [N
- v S - v S
__ \AV [N EE NN [N




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.
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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.
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LEARNING AIM B: SUB-STRUCTURE

PILE FOUNDATIONS

TASK: Label and annotate the cross  -section of a pile foundation below.
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LEARNING AIM C: SUPER STRUCTURE

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.

Insulation
Insulation
Steel reinforcement . .
Floor matting XXN]
screed /\ XK !
By SO Damp-proof

course

\ - Ground level
P R R

75 mm frture
blinding & ;

Figure 1.3 Typical solid floor details.

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

Beter sound insulaton, beter heat i—smst+aton
—  Concrete foors are also very |l ong l—astng an




LEARNING AIM C: SUPER STRUCTURE

EXTERNAL WALLS
External walls have four main purposes:
T Transferring loads to the foun
1 Reducing sound transmission
1 Resistng heat transfer
1

Provide shelter and security

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.

Studs Top plate Noggins
AN | 4

r 4

3

= =
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Centers Base plate




LEARNING AIM C: SUPER STRUCTURE
WALL OPENINGS

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

il

Transport rainfald/l away from t he
T Make structure waterproof
Il Provide a recreatonal area (terr
1 Be aesthetcally pleasing (types

q Provide extra foor space/ storage



LEARNING AIM C: SUPER STRUCTURE

WALL FINISHES

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.

R T R

Traditional stone or Rendered brickwork Aluminium or
brick finishes or blockwork composite cladding
=
Modern timber Traditional timber Soft wood roof and
finishing. finishing wall shingles.

ECO JOISTS

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.

Cheaper
1 Lighter

1 Less material
used.

1 Less onsite waste

1 Conforms to the
governments
code for sustaina-
ble homes.




LEARNING AIM C: SUPER STRUCTURE

POINTING

-t

Flush pointing: mortar is pressed
info the joints and scraped
smooth. This is the simplest form
of pointing.

Bucket handle pointing: a
jointing tool is scraped along the
still wet joints to leave a concave
shape.

Struck/Weathered pointing:
mortar is finished with a slope to
carry water away from the joint.

Recessed pointing: mortar is
scraped out to a depth of 5Smm.
Not suitable for external walls.

RAFTERS

Valley rafter
Jack rafters
Ridge

Common
rafters

Gable end

Verge

Cripplejack rafter

Hip rafter (ventilation of roof spaces)

Ridge
Common rafters
Hip rafter

Jack rafters

Roofing terminology




LEARNING AIM C: SUPER STRUCTURE
TYPES OF ROOFS

Roofs can be flat or pitched. Types of roofs are:
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LEARNING AIM C: SUPER STRUCTURE
STAGES OF ROOF CONSTRUCTION

Roofs can be flat or pitched. Types of roofs are:
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NOW READ YOUR RESEARCH CAREFULLY BEFORE ATTEMPTING TEST 8.



LEARNING AIM C: SUPER STRUCTURE
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