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MS TEAMS HOUSEKEEPING

Mute your Microphone

Use Chat to Ask Questions or Put your hand Up
If you have a poor connection switch off Camera
| may ask you to share your screen.

When the lecture ends please hang up

e e
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Module AIM

e TJo cultivate the fundamental principles, materials and techniques commonly utilised in the
construction of low rise residential and commercial buildings, and their related repair
requirements following defect diagnosis

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:

e Describe appropriate site evaluation, site and soil investigation techniques.

e [dentify the different types of substructure available for a range of low-rise building systems and
techniques used in their production.

e Define and produce annotated sketches that illustrate a broad range of common constructional
forms, demonstrating understanding of their potential defect and repair needs.
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What am | expected to do?

Lecture series over Semester 1, providing guidance on
Construction Superstructure

General Overview (Me)

e OQOverview of Domestic / small scale building

e Building fabric and elemental approach to superstructure
e MMC & Alternative approaches.

e Suitability, Maintenance and repair.

General Overview (You)

* You need to know how to use the Library and Online resources

* You need to attend all timetabled activities

* You need to manage your time and meet deadlines

e Ask Gavin / Allan if you have any problems regarding the module

RS o Lo Toor o Tooe oo T Lo n oo Lo con poor e ton zoor oo o el
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How will it be assessed?
Module Credit 20

24% Scheduled Learning and 76% Independent Learning

Assessment Component 2

Mode of Assessment Word Limit Weighting
Essay 2000 Word 50%
equivalent
(with drawings)
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Material which is an essential part of the course and students are expected to draw on as a core part of their learning. Must be available from the library and should be available online.

sook Construction technology. 1, House construction
Riley, Mike., Cotgrave, Alison., Third edition., Basingstoke, Hampshire :, Palgrave Macmillan, 2013., Total Pages vii, 382 pages, 8 pages of unnumbered plates :
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Week 1:

Functions of Buildings

Introduction to Superstructure

External Walls N
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Functions of Buildings

Why do we Build?

The use of buildings as protective
structures or enclosures.

Since fire was first used by primitive
people to provide light and heat, the
use of energy to aid in environmental
moderation has developed internal
environments that reduce the effects
and extremes in the external climate.

https://i.dailymail.co.uk/i/pix/2015/07/03/14/2A338A5800000578-3148511-image-a-21_1435930837225.jpg
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The use of buildings to house people, equipment and
processes have resulted in the development of buildings
that can control these internal environments with greater

aCcuracy.

As well as protection and enclosure we can now consider:

e Thermal Insulation and temperature control
e Acoustic insulation

e Provision of Light (natural and artificial)

e Controls for humidity and ventilation

e Exclusion of contaminants.




Case study 1: Styles of buildings

Thermally light structures in Thailand

These dwellings are located in Thailand. The lightweight construction form is created by the use of
locally available materials. The large openings allow air to pass through the building to cool the
interior quickly. Thermally light structures of this type are common throughout the Far East. They
utilise local materials that are readily available. However, with the advent of more modern
construction forms and the incorporation of air conditioning systems they are now restricted to
rural areas.

A simple cottage dwelling located in the North of England is above. The use
of slate for the roof and brick for the external walls is typical of many
buildings of this age and type. In contrast, the buildings in the right-hand
picture reflect an earlier form of building in which a structural timber frame is
used rather than loadbearing external walls. Note that the upper floors
project outwards over the street. This allows more floor area to be created
within the dwelling while minimising the area of land utilised. This style was
actually driven by economics rather than functionality. At the time of its
construction taxes were based on the ground floor area of the building.

European vernacular buildings

These are examples of heavyweight construction forms found in England and France. The use of
local stone and slate for the walls and roofing reflects regionally available materials, although the
‘gothic’ style of the building above is actually a copy of earlier styles. The building was constructed
in the Victorian period. The windmill, in contrast, is typical of simple rural building styles.
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* Required
1 hidden channel equire

1. What do you consider to be the main differences between the terms 'Vernacular Building' and
'Modern House construction'? *

Enter your answer

2.How could these two styles vary in terms of the building performance? *

Enter your answer

3. Explain what you would consider to be a Thermally Light Building? *

ACBA 4001




Building Styles:

A vernacular building style is specific to a region and uses the
local materials available in its construction to form the building

fabric.
. . . . Internal gains from
Modern House construction uses a wide variety of materials i b T poopls md S
Continuous Super
and techniques and is not specific to any particular region. RN s
Construction methods, materiality of the building envelope and  ser shadng Z
performance of the building fabric can be modified to suit the - ik s
. z . windows and doors
requirements. £ 8 Jiles
Space for smoking & Smoke released though thatch Eish r o
preserving e ats & fish Pa neod Tor s chitogy supply ain ‘ bathvoom Jtuiar | Heat Recovery
jjj Sesoom ' Ventilator (HRV)
- J L8 F 1)
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:::'hgar::r:inh T N H-/ ﬁ ot
Upright loorm r-' rl Tl - ! Stairs outside
| . .:"";:R: | i the envelope
i ooll oy | B |
I I heat exchan e :_. i
r el
e e i ] 41 LI . ( Earth heat exchanger
m“ dmﬂiﬂ‘ e [ s [also as brine circuil or direct evaparator)

-.'l'-q-;'l'l_'mlhlml:

Passive House Diagram
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Thermally Light V’s Thermally Heavy:

Thermally light buildings are physically light in weight and
have a fabric which has little capacity to absorb heat. Such
buildings respond quickly to changes in external
temperatures.

By contrast thermally heavy often have a heavy dense fabric
which reflects some heat and absorbs much of the rest.
They insulate the interior by reacting slowly to variations in
external temperature.
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Performance Requirements of the Building Fabric

What are the key drivers in providing a building that
is suitable for the need?

e Structurally Stable

e Durability

e Thermal insulation

e Protection from weather and exclusion of moisture
e Acoustic performance

* Flexibility to change to changing needs

e Aesthetics

e Buildability

e Sustainability







EXTERNAL WALLS
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FUNCTIONAL REQUIREMENTS OF EXTERNAL WALLS

Weather protection
Fire resistance
Thermal resistance
Strength and stability

Durability
Buildability
Noise insulation




SOLID WALLS
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Load-bearing and non-load bearing




SOLID WALLS

Traditional construction. Pre 1919 solid walls
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SOLID WALLS

Traditional construction. Pre 1919 solid walls

RAIN

Moisture vented
to the outside

Characteristics:

* Thick walls

e Random rubble
A

. \ E
* Lime mortar PR - .
 Shallow foundations | L& lime plaster
e No DPC P
!
Rising damp [ alld Evaporation
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SOLID WALLS

Traditional construction. Pre 1919 solid walls

Earth walls — Rammed Earth
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SOLID WALLS
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SOLID WALLS
Traditional construction. Pre 1919 solid walls

Earth walls — Rammed Earth

moist earth pneumatic backfill tamper visible layers of
mixture of sand, gravel,  reinforced plywood frame compacted earth
clay, and concrete




SOLID WALLS
Traditional construction. Pre 1919 solid walls

Random rubble
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SOLID WALLS

Traditional construction. Pre 1919 solid walls

Random rubble
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SOLID WALLS
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SOLID WALLS

Traditional construction. Pre 1919 solid walls
Ashlar




SOLID WALLS
Traditional construction. Pre 1919 solid walls

Brickwork
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SOLID WALLS

Brickwork. Materials

* Nominal size :-A standard
metric brick has coordinating
dimensions of 225 x 112.5 X 75
mm (9” x4.5” x3")

» Architectural size :-
Working dimensions (actual
dimensions)of 215 x 102.5 x 65
mm (8.5 x4”x2.5")

. -~ “h
,,If:l{o -""
N -~
S,
‘,-l"
4:;& .

frog or
indent

stretcher
face

arris or angle

header face
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QUESTIONS

What is the difference between a load-bearing and a
non-load bearing wall?

What is a breathable wall?
What is a rammed earth wall?
What is the purpose of a coursed random rumble wall?

How can we achieve a better distribution of loads inside
a wall: with random rubble or ashlar?




EXERCISE

Calculate the number of bricks needed for a 20x3.5m
wall surface.

(20,000 x 3,500)
225 X 75

= 4,148.1 = 4,150 bricks
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SOLID WALLS

Traditional construction. Pre 1919 solid walls

Brickwork. Bonds
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SOLID WALLS
Traditional construction. Pre 1919 solid walls

Brickwork. Bonds

Fig. 52 Stretcher bond, Fig. 53 Flemish bond with snap headers,




SOLID WALLS
Traditional construction. Pre 1919 solid walls

Brickwork. Bonds
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SOLID WALLS
Traditional construction. Pre 1919 solid walls

Brickwork. Bonds
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SOLID WALLS
Traditional construction. Pre 1919 solid walls

Brickwork. Bonds |
stopped end or plain

waill 11/2 B thick jamb of opening

l

1/2 bat

queen closer

BRICK WALL

pal—

queen closer

Double Flemish bond.




SOLID WALLS
Traditional construction. Pre 1919 solid walls

Brickwork. Bonds
Quetta Bond
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SOLID WALLS
Traditional construction. Pre 1919 solid walls

Combinations

Ashlar with Ashlar with

. Rubble wall with brick backing rubble backing
1 brick wall Rubble wall brick backing

Bllllﬁlﬂlﬂ#
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EXERCISE

Design the bond for a two-brick solid Wall:

- English bond
- Flemish bond
- Heading bond




CAVITY WALLS

Type of double skin created by two walls and a cavity in between

Two inch

"x.-r-""_"; minimum cavity

—

Purpose:

- Weather protection
Thermal insulation
Noise attenuation

Metal ties

Two walls joined by metal ties
Weepholes to release any
moisture or humidity

Flashing




CAVITY WALLS

e Two walls joined by metal ties
 Weepholes to release any moisture or humidity




CAVITY WALLS

Insulation

ACBA 4001
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CAVITY WALLS

Insulation. Some types

Rock mineral wool Glass mineral wool

Phenolic foam Polyurethane foam Extruded polystyrene

CBA 4001




CAVITY WALLS
Damp Proof Course (DPC)

Prevents groundwater from being absorbed by capillarity action in
walls




CAVITY WALLS

Damp Proof Membrane

Application in floors

, Damp proof membrane linked to DPC

~ Insulation turned Concrete slab min

~/ upsideofffioorto  hickness 100mm
x| /  preventcold /insulation
.~ 7 bridging -~
o - Insulation
B

Additional DPM if

Ty o Y P e = W, [ - "-\--\._ -I'Ed w
P2 PN ﬁ’ﬁ'ﬁf&’ JBrre
N N A
e R insulation
Mﬁ S manufacturer

o

Sand blinding

4 = Well compacted
i PR inert hardcore
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CAVITY WALLS

Cavity drainage

Weep Holes cnsatingpaper

Wi

QO

Alr Barrier lapped over flashing

Base Flashing adhered to sheathing
and extended past face of wall

[\

Weep Hole

weep holes alkow air
into cavity (lo equalize
pressura) while allowing

waler to drain out L S
slab foundation .
brick lug i T b /1/ L4
flashing or moist stop projacts

slighily beyond foundation edge
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CAVITY WALLS

Cavity drainage

ACBA 4001
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VAPOUR CONTROL BARRIER

Block the warm moisture in a room to enter the wall and affect
insulation and other elements inside (structure frame, other layers,

etc.)
Not needed in warm climates
If in the wrong position, it can cause more harm tan benefit

Always in the warm side (between insulation and drywall)

Depending on the type of construction, we can consider a
waterproof, breathable layer

ACBA 4001

FUNDAMENTALS OF CONSTRUCTION
TECHNOLOGY: LEVEL 4




Brick veneer/slong veneer ———— j Py
Drained cavity - P >
Exterior rigid insulation — extruded = [ 5
polystyrene, expanded polysiyrene, ] Ey
isocyanurate, rock wool, fiberglass T
L~ L
Membrane or trowel-on or spray —wdl A
appled vapor barrier (Class | vapor
retarder), air barrier and drainage | o
plane (impermeable) v
Concrete block ._,. i: o
4 L~
Metal channel or wood furring -
Gypsum board =
L] L
Latex paint or vapor semi- *
permeable textured wall fiinish e i
i Py P

- e

vﬂpﬂf Pl'ﬂﬂl& ACBA 4001




EXERCISE

Draw a cross section for a typical external cavity Wall in Swansea.
Include all elements that are necessary for the correct
performance.

ACBA 4001
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Summary Week 1:

Reviewed Functions of Buildings

Overview of Superstructure

Type of External Walls

| [
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