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MS TEAMS HOUSEKEEPING

1. Mute your Microphone 
2. Use Chat to Ask Questions or Put your hand Up 
3. If you have a poor connection switch off Camera
4.  I may ask you to share your screen. 
5.  When the lecture ends please hang up
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Moodle  ‐ Reading List  



Week 2:

Introduction to Superstructure

External Walls

Openings

Building Regulations





Functions of Buildings

Why do we Build?

https://i.dailymail.co.uk/i/pix/2015/07/03/14/2A338A5800000578‐3148511‐image‐a‐21_1435930837225.jpg

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.



http://4.bp.blogspot.com/‐6cWvcEKKHBY/T6CVotA7KyI/AAAAAAAAGTU/ySJEc0U92LQ/s1600/the_neanderthal_encampment_by_zdenek_burian_1950.JPG https://klse.i3investor.com/files/my/blog/img/bl1338_gonnersdorfsettlement.jpg

https://i.pinimg.com/originals/41/ce/63/41ce63be5c59f90e1150a7ea6d97de51.jpg https://museum.wales/stfagans/buildings/bryneryr/



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:

• Thermal Insulation and temperature control

• Acoustic insulation

• Provision of Light (natural and artificial)

• Controls for humidity and ventilation

• Exclusion of contaminants. 





https://museum.wales/stfagans/thesite/

Welsh Vernacular Building types





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. 

Modern House construction uses a wide variety of materials 
and techniques and is not specific to any particular region. 
Construction methods, materiality of the building envelope and 
performance of the building fabric can be modified to suit the 
requirements. 



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.



• Structurally Stable
• Durability
• Thermal insulation 
• Protection from weather and exclusion of moisture
• Acoustic performance
• Flexibility to change to changing needs
• Aesthetics
• Buildability
• Sustainability 

Performance Requirements of the Building Fabric

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



What is Superstructure?  



EXTERNAL WALLS



FUNCTIONAL REQUIREMENTS OF EXTERNAL WALLS

Weather protection
Fire resistance

Thermal resistance
Strength and stability

Durability
Buildability

Noise insulation



SOLID WALLS

Built with brick, stone or block

Load‐bearing and non‐load bearing



SOLID WALLS

Traditional construction. Pre 1919 solid walls

Combinations



SOLID WALLS

Traditional construction. Pre 1919 solid walls

Brickwork. Bonds



SOLID WALLS

Traditional construction. Pre 1919 solid walls

Brickwork. Bonds



SOLID WALLS

Traditional construction. Pre 1919 solid walls

Brickwork. Bonds



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

Purpose:
‐ Weather protection
‐ Thermal insulation
‐ Noise attenuation

• Two walls joined by metal ties
• Weepholes to release any 

moisture or humidity



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

CAVITY WALLS



Insulation

CAVITY WALLS



Insulation. Some types

Rock mineral wool Glass mineral wool

Phenolic foam

Expanded polystyrene

Extruded polystyrenePolyurethane foam

CAVITY WALLS



Damp Proof Course (DPC)

Prevents groundwater from being absorbed by capillarity action in 
walls

CAVITY WALLS



Damp Proof Membrane

Application in floors

CAVITY WALLS



CAVITY WALLS

Cavity drainage



CAVITY WALLS

Cavity drainage



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





EXERCISE

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



Green Bridge of Wales, Pembrokeshire

OPENINGS



LINTEL FAILURE



ARCH LOAD TRANSFER

https://www.youtube.com/watch?v=JlL6ZHChhQE



ARCH LOAD TRANSFER

Notre Damme, Paris



ARCH TYPES



FACE BRICK ARCH TYPES



FACE BRICK ARCHES



LINTELS

Construction of element that can support flexural efforts



LINTELS
Timber elements

• They will cover the whole 
span and will be supported at 
the jambs

• Maintenance is essential
• It is more flexible than 

masonry and can bend 
without breaking

• Bending is an indicative of 
wrong performance but does 
not mean immediate failure



LINTELS
Stone elements

• Similar construction
• Much heavier
• No special maintenance 
• Stone has little flexural strength, 

improved with thickness
• Fragile. Easy to break
• Ruined when broken



LINTELS
Cast in‐situ elements
• They are made at the same time of the wall 

construction and form part of it
• Usually made of reinforced concrete to absorb 

flexural efforts properly
• More difficulty in construction

• Framework/mould
• Reinforcement
• Pouring concrete

• Replacement and repair are more difficult



47

LINTELSLINTELS
Precast/pre‐stressed elements

• Made off‐site
• Reinforcement can be pre‐stressed to absorb 

flexural stress better
• Health and Safety? 



LINTELSLINTELS
Metal elements

• Fast and cheap solution
• Light weight
• Problems with thermal bridging. It should be 

correctly installed and insulated



LINTELSLINTELS
Metal elements

Be careful!!!
Thermal bridge



LINTELSLINTELS
Metal elements

• Cavity walls
• Concrete lintel to inner leaf 
• Steel stepped lintel to outer leaf
• Cavity tray
• Insulation



51

LINTELSLINTELS
Metal elements

• Standard steel cavity lintel
• Cavity tray
• Insulation
• Size dependant upon 

masonry and cavity 
dimensions



LINTELSLINTELS
Metal elements



LINTELSLINTELS

Specifications

• Lintels should be installed with a minimum end bearing of 150mm, bedded on 
mortar and levelled along its length and across its width.

• The masonry above the lintel should be built in accordance with BS EN 1996‐
2:2006.

• Raise the inner and outer leaves simultaneously to avoid excessive eccentricity of 
loading, with a maximum height difference of 225mm (Masonry should be laid on 
a mortar bed and all perpendicular joints should be filled.)

• Allow the mortar to cure before applying floor or roof loads (Temporary propping 
beneath a steel lintel is practised to facilitate speed of construction).

• A damp proof course (DPC) or cavity tray should be installed over all openings in 
external cavity walls.

• When installing concrete floor units or other heavy components above a lintel 
care should be taken to avoid shock loading and floor units should not be dragged 
into position. Masonry immediately above the lintel should be allowed to cure.

• Point loads should not be applied directly onto lintel flanges. Lintels should have 
a minimum of masonry 150mm high between the flange and the application level 
of any form of loading.



LINTELSLINTELS

How would to solve a window sill?

What about the jambs?



Sills
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Proposed Demolition Works Plan

North

LEGEND

Red : New Construction

Green: Demolition Works
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Durisol Block D365/120

Example of internal finish;
plasterboard on dabs.

Example of external finish; brick slips; fixing 
as per manufactureres recommendations

Concrete poured on site; 
can be reinforced.

Insulation part of Durisol Block

Insulation

Screed
Waterproof building paper

Concrete slab
DPM
Sand blinding
Compacted hardcore

DPC

Reinforcement bar prepared 
and painted with water proof 
paint creating a waterproof seal 
to the DPC 

Reinforcement bar

SECTION 
GROUND FLOOR - WALL JUCTION

Levelling mortar bed ensuring 
the first course of Durisol 
blocks is completely level.

Foundations



Durisol Block D365/120

Timber edge joist;  Fixed to Durisol block 
during construction, with bolts fixed to timber 
joist and extended out into void prior to 
concrete pour. Joist acting as shuttering 
during concrete pour.

Joist hanger fixed to edge joist.
Floor joist

Area drilled out prior to concrete pour, 
at regular intervalls along edge joist, 
to allow for edge joist bolt to be 
reinforced into concrete wall.
Reinforcement bar.

TIMBER FLOOR JOIST - SECTION
Reinforced



Durisol Block D365/120

Example of internal finish;
plasterboard on dabs.

Example of external finish; brick slips; fixing 
as per manufactureres recommendations

Concrete poured on site; 
can be reinforced.

Insulation part of Durisol Block

Timber edge joist fixed through to concrete.

Joist hanger fixed to edge joist.

Floor deck; example Chipboard

Floor joist

Sound insulation

Ceiling; example Plasterboard

TIMBER FLOOR JOIST - SECTION



HEAD DETAIL SECTION
Brick slips

Durisol Block D365/120 face unit 
soldier course modified on site

Durisol Block D365/120

Area cut on site to allow for 
concrete to flow between blocks.

Reinforcement bars; creating a 
concrete lintel above opening 

Example of internal finish;
plasterboard on dabs.

Corners sealed with 
flexible sealant

DPM

Example of external finish; brick 
slips; fixing as per manufactureres 
recommendations

Concrete poured on site; 
can be reinforced.

Insulation part of Durisol Block

Window / Door frame screw 
fixed to Durisol Block



Durisol Block D365/120

Flexible sealant / movement joint

DURISOL BLOCK - EXISTING WALL JUNCTION PLAN

Wall starter tie

Existing wallExample of internal finish; plasterboard on dabs.

Example of external finish; render.

Concrete poured on site; can be reinforced.

Insulation part of Durisol Block



Durisol Block D365/120

Durisol Block D365/120

Durisol Block D365/120 
corner unit modified on site

Areas cut on site to allow for 
concrete to flow between 
blocks giving a continous 
concrete corner.

Example of internal finish;
plasterboard on dabs.

Concrete poured on site; can be reinforced.

Insulation part of Durisol Block

Example of external finish; render.

CORNER DETAIL - PLAN



HEAD DETAIL SECTION

Durisol Block D365/120 face unit 
soldier course modified on site

Durisol Block D365/120

Area cut on site to allow for 
concrete to flow between blocks.

Reinforcement bars; creating a 
concrete lintel above opening 

Example of internal finish;
plasterboard on dabs.

Corners sealed with 
flexible sealant

DPM

Example of external 
finish; render.

Concrete poured on site; 
can be reinforced.

Insulation part of Durisol Block

Window / Door frame screw 
fixed to Durisol Block



Durisol Block D365/120 face 
unit modified on site

Window / Door frame screw 
fixed to Durisol Block

Durisol Block D365/120

Example of external 
finish; render.

Area cut on site to allow for 
concrete to flow between blocks.

JAMB DETAIL PLAN

Example of internal finish;
plasterboard on dabs.

Concrete poured on site; 
can be reinforced.

Insulation part of Durisol Block

Corners sealed with 
flexible sealant

DPM









The Building Regulations

https://whel‐primo.hosted.exlibrisgroup.com/primo‐
explore/dbfulldisplay?docid=44UWTSD_ALMA61194958940002421&context=L&vid=44WHELF_UWTSD_VU1&lang=en_US&adaptor=Local%20Search%20Engine&tab=jsearch_slot&query=contains,dbcategory,&sortby=title&databas
es=category,Institute%20of%20Science%20and%20Art%E2%94%80Architecture,%20built%20and%20natural%20environment



Complying with the Building Regulations on 
Domestic developments



Part A: Structure



Part A: Structure

Requirements:
• Foundation design – Ground stability report. Mining Report.
• Frame design – Steel/Timber etc
• Joist layout – Joist type, Joist size, spans, Direction of span.
• Wall construction.
• Lintol schedule – Doors, Windows, Openings.



Part A: Structure. General Arrangement



Part A: Structure. Foundations.



Part A: Structure. Frame Design



Part A: Structure. Joist Layout



Part A: Structure. Schedules



Part B: Fire safety



Part B: Fire safety

Requirements
• Escape Strategy
• Specification and location for Detection and early Warning
• Site layout for access of emergency vehicles

3 storey and above requires different considerations.



Part B: Fire safety



Part C. Site preparation and resistance to contaminants and moisture

Requirements
• Site investigation report – Ground saturation/contamination etc
• Details
• Specifications
• Consultant information



Part C. Site preparation and resistance to contaminants and moisture



Part C. Site preparation and resistance to contaminants and moisture



Part E. Resistance to the passage of sound



Part E. Resistance to the passage of sound

Requirements
Only applicable on domestic projects with a party wall or floor.
• Specification's
• Details
• Specialist information
• Party Walls Agreement (on conversion projects)



Part E. Resistance to the passage of sound



Part F. Ventilation

Requirements
• Specification
• Room volume calculations
• Manufacturers details



Part F. Ventilation



Part H. Drainage and waste disposal

Surface Water
• To mains drainage
• Soak Away
• To open Watercoarse
• Recycle
• Other

Foul Drainage
• To Mains Drainage
• To Septic Tank
• Other



Part H. Drainage and waste disposal

Requirements
• Site porosity tests
• Approval for connection to mains drainage
• Volume calculations for tank capacity
• Drainage drawings – Internal/External
• Specifications – consider the falls. Is a pump required



Part H. Drainage and waste disposal – Surface Water



Part H. Drainage and waste disposal – Porosity Testing



Part H. Drainage and waste disposal ‐ Foul



Part J. Combustion appliances and fuel storage systems

Requirements
• Room Volume Calculations
• Flue Designs
• Ventilation considerations
• Specifications



Part J. Combustion appliances and fuel 
storage systems



Part K. Protection from falling, collision and impact

Requirements
• Staircase design with dimensions
• Balcony details
• Handrail details
• Balustrade details



Part K. Protection from falling, collision and impact



Part K. Protection from falling, collision and impact



Part K. Protection from falling, collision and impact



Part L. Conservation of fuel and power

Requirements
• Insulation specification. Floors/Walls/Roof etc
• U‐Values – Heat Loss Calculations
• Air Tightness.



Part L. Conservation of fuel and power



Part M. Access to and use of buildings

Requirements – Access for All
• Door Widths
• Ground Floor Facilities
• Point and switch access
• Staircase considerations
• External Landscaping
• Thresholds
• Colour Scheme
• Obstructions



Part M. Access to and use of buildings



Part M. Access to and use of buildings



Part M. Access to and use of buildings



Summary Week 2:

External Walls 
Openings 
Building Regulations
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