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What is it all about?



Understanding Buildings 
Technology for creating data rich building stock

How Buildings Learn 
Retrofit

Elemental Construction Methods
Structural Systems and Frames

Offsite
Material Science

Environmental & Low Carbon Approach
Fire Safety

Assessed through a Case Study 
CW1 Technical Portfolio

CW2 Presentation

Core Themes 



Communication

Knowledge

Understanding

Message

Ideas

Narrative

Story telling



Drawings prepared in  the 
Construction Industry

Must:

• Convey a message
• Read with understanding
• Demonstrate Knowledge
• Convey Ideas
• Explain a Narrative / Story

Industry conventions assist in 
the legibility of drawn 
information.



Appropriate Scale Drawings
When hand drawing, scales are 
prescribed to the appropriate 
scale for the drawing.
Eg. 1:1250 site plan for a 
Planning Application

When digitally drawing, 
software packages allow the 
designers to prepare 
information at 1:1 scale - real 
life dimensions. However, you 
should always consider the 
appropriate output scale each 
time you draw.  WHY? 



Conventions
Orthographic Projection

Drawings the can be prepared 
through orthographic 
projection to produce



Typical CAD packages



Is this enough? 

How can we improve the way 
we communicate?

BIM?



www.onecreativeenvironment.com

An Introduction to BIM



https://baltimorepostexaminer.com/wp-content/uploads/singularity-1024x576.jpg



Building Information Modelling 

What it really means is a PROCESS of…..

Better Information Management 



www.buildingspecifer.com

Why BIM?



Latham 
Report

1994 1998 2002 2009 2011 2011

BIS BIM 
Strategy

Accelerating 
Change

Never 
Waste A 

Good Crisis

Egan Report Government 
Construction 

Strategy

Origins in UK STEP CHANGE

Sir Michael Latham described as ‘ineffective’, ‘adversarial’, ‘fragmented’ and ‘incapable of delivering for its customers’.



Maturity

Bew Richards Wedge

The Construction Strategy aimed at reducing the 
cost of public sector assets by up to 20% by 2016.
To achieve this strategy, the government 
mandated that construction suppliers tendering 
for centrally-procured government projects to be 
working at BIM Level 2. 



Benefits

Design, Construct, Operate and Maintain. One Truth!

BIM Advanced, CE Wales, 16/01/2013



Change Management

http://www.mastergraphics.com/wordpress/2012/02/ http://inside-the-system.typepad.com/my_weblog/2007/10/



Clash Detection

https://blog.miragestudio7.com/construction-mistakes/1443/



Application The structured use of a Common Data Environment
(CDE) requires strict discipline by all members of a design
team in terms of adherence to agreed approaches and
procedures, compared with a more traditional approach.
The benefits can only be realized with a commitment to
operate in a disciplined and consistent manner throughout
a project.

PAS 1192-2:2013

Common Data 
Environment

estates manager

architect
client

contractor

structural

mechanical

electrical
project manager



BIM Process Diagram

PAS 1192-2:2013



Key Standards 



New Standards Q1 2019







BIM Process Diagram





Conventions



Conventions: 
Working in a Common 
Data Environment CDE



Conventions

5010 _UWTSD _XX _XX_T _QS _0001 _CostPlan

5010 _UWTSD _XX _01_D _A _0001 _GenArr _AB  
An ‘As Built’ First Floor, General Arrangement plan 
drawing produced by the architect. 

A Cost Plan suitable for construction, produced by the 
QS 



https://www.thenbs.com/knowledge/periodic-table-of-bim

Guidance in a World of Acronyms 



Tools  
Drawing, Modelling and Specifications

Clash Detection, Virtual Build

Collaboration and CDE Platforms

CAFM and CObie Outputs



Tools such as Revizto enable a collaborative process using 
2D and 3D Modelling with Intelligent Data

https://revizto.com/en/

How can we collaborate?



Tools such as Revit enable intelligent 3D Modelling 
that can be linked into a BIM Process.  

How can we create data rich intelligent models?

Remember a Revit Model alone is not BIM



Better Information Management 

Building Information Modelling

www.onecreativeenvironment.com



EIR  
Exchange Information Requirements

BEP
BIM Execution Plan

AIR
Asset Information Requirements



BIM Handover Package

Construction Operations Building Information Exchange



BIM Process Diagram



Are these the same?

How is this managed?

What can we learn?
How can we improve?

What about existing building stock?

How do we evaluate?



Life Cycle of the Asset 
What about? 

Management and Controls for Maintenance
Introduction of Sustainability Measures

Monitoring Energy Performance
Health and Safety - Statutory Observations

Management of Alterations, Adaptations and 
Refurbishment

Introduction of New Technologies



Are these the same?

How is this managed?
What can we learn?
How can we improve?

New Build BIM Project



Are these the same?As Designed 

As Constructed 

As Managed 
(trigger events) 

Design, Construct, Operate and Maintain? One Truth? 
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As Designed 
O&Ms H&S 

File 2d As Built 
Cobie Data?

Managed As required



Post-Occupancy Evaluation (POE)

Many buildings do not perform as planned - in some 
cases this can impact on running costs, staff and 
client satisfaction and performance, health, safety 
and comfort. For repeat construction clients, 
learning from and correcting past mistakes in design 
and commissioning of buildings can be extremely 
cost-effective and greatly improve workplace 
productivity.

Stewart Brand ‘How Buildings Learn’ 6 part series. 

https://youtu.be/AvEqfg2sIH0
https://www.architecture.com/-/media/GatherContent/Post-Occupancy-Evaluation/Additional-Documents/RIBAPOEBPEPrimerpdf.pdf



Manual Survey & Observations

• As built drawings

• Building File / O&M Manuals



Digital Surveys:

• Thermal Imaging

• Drones 

• Point Cloud 

https://my.matterport.com/show/?m=6NoRsYdFY4Y



Laser Scanners

Requires: Tripod, detail pole, prism, reflected target and 
scanner.

Laser scanners undertake highly accurate detailed surveys, 
through to production of basic point cloud and rendered 
photographic imagery. 

Typically used for to check as designed against as 
constructed. 

Data can be downloaded and digitally transferred for use in 
industry software. 



Photogrammetry

Aircraft mounted photographic system, with GPS and 
inertial navigation system.

Photogrammetry requires ground control and ground 
markers produced by a conventional surveying. 
Fixed patterns of flight are used to produce overlapping 
photographs. 

Stereoscopic images are produced from the photography 
to produce a 3D image of the site. 

With the rise of the use of Drone technology 
photogrammetry is now becoming a more favourable and 
affordable option. 



Use collaborative digital tools 



Post occupancy evaluation

Manual Survey & Observations

Digital Survey

Drones  & Point Cloud 

Use collaborative digital tools 

All of the above. 



How is this managed?

Life Cycle of the Asset that considers:

• Management and Controls for Maintenance
• Introduction of Sustainability Measures
• Monitoring Energy Performance
• Health and Safety - Statutory Observations
• Management of Alterations, Adaptations and 

Refurbishment
• Introduction of New Technologies



How is this managed?



Planned ‘Preventative’ 
Maintenance and 
Cyclical Testing

How is this managed?

Data Base Old School Data Base



Basic CAFM How is this managed?



Cloud Based CAFM

DATA IN

DATA OUT

How is this managed?



Building 
Management Systems BMS

How is this managed?



Interoperability

Cobie 

Trigger events  

How is this managed?



What can we learn?

How can we improve?



Ensure these the sameAs Designed 

As Constructed 

As Managed 
(trigger events) 

Design, Construct, Operate and Maintain One Truth.
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Life cycle



Use of Digital Technology 
and 

Interoperable collaborative 
platforms 



https://youtu.be/dSLZVfrKgRs

“Many in the Facility Management industry have struggled to 
make use of information from BIM. Is it surprising? Not really, as 
a sector, we’re all as diverse and different as the buildings we 
manage’ Mike Ford BIM Manager UWE (2020)

5.00 – 50.00



What about existing building stock?
What challenges do we face? 



Speaking at the CN Decarbonising Construction conference, Sonal Jain warned viewers that the UK 
Government’s target of a net-zero carbon economy by 2050 is at risk because 80 per cent of the buildings that 
will be around in that year have already been built.
Jain said: “Because 80 per cent of the building stock for 2050 already exists, we cannot deliver on our net-zero 
goal without fully upgrading this. There is a limited time to upgrade the existing building stock, and delivering 
net-zero will require deep retrofits of these buildings.”
https://www.constructionnews.co.uk/sustainability/consultant-urges-delivery-of-mass-retrofit-programme-30-09-2020/

Challenges of Decarbonisation  





Challenges of Building Typologies



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? 

Trigger events?  



Flexibility to change to changing needs

How Buildings Learn

How Digital Technologies can Assist



Creating a Data Rich Building Stock









Swansea city to Youtube here: https://youtu.be/uYdlqqvqhsw

A full building scan https://youtu.be/pyfHtGJyxU0


