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What is it all about?
Aims:

To generate knowledge and understanding of the design, construction and
evolution of our traditional and future building stock by providing a vehicle for
‘Learning from the Past’ to aid the buildings and facilities that will shape
tomorrow.

To critically review the impact that BIM, laser scanning, robotics, drones and
virtual digital technologies will have in helping shape and enhance the
performance of buildings in the future.

Learning Outcomes

e Evaluate how past and present technologies can inform decisions for future
design, construction, use and new uses.

e Critically analyse and appraise existing developments and settlements
making recommendations that can enhance sustainability and performance.




What am | expected to do?
Mixture of lecture based and practical activities over semester 1.
General Overview (Me)

Fundamentals of BIM

Building Typologies, Challenges, Opportunities.

BIM as a strategic design, management and evaluation tool
Analysis using Digital technologies

Evaluation using Digital tools

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 / Trevor if you have any problems regarding the module

OH NO!
DEADLINE IS TOMORROW
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Module Code [ACBA7002

Module Title Construction Technology and Building Information Management

Reading List entry Electronic*
Wu, P., and Wang X. (2019) Innovative Production And Construction: Transforming |
Construction Through Emerging Technologies.

Classification

Sacks, R. Eastman E., et al. (2018) BIM Handbook: A Guide to Building Information Modeling for O
Owners, Designers, Engineers, Contractors, and Facility Managers. Wiley.

Watts, A. (2016). Modern Construction: Case Studies Paperback — 31 Oct 2016 O

Journal of Building Pathology and Refurbishment |
http://www.emeraldgrouppublishing.com/products/journals/journals.htm?id=ss#

Groak, S. (1992).The Idea of Building: Thought and Action in the Design and Production of O
Buildings. E & FN SPON

Further Bryan, T., (2010) Construction Technology: Analysis and Choice O

Brand, S. (1994) How Buildings Learn. Viking Press. O
ISBN 978-0-670-83515-7

Building Conservation Directory: Accessed at: http://buildingconservation.com.
This long-established portal contains numerous papers written by experts that address the
underlying case material.

Brand, S. (1998) - How Buildings Learn
A book and six-part BBC 2 documentary video series which is intended for public domain use
and today openly accessible via the internet on ‘You Tube’.



https://www.amazon.co.uk/Innovative-Production-Construction-Transforming-Technologies/dp/9813272481/ref=sr_1_25?ie=UTF8&qid=1549381901&sr=8-25&keywords=construction+technology
https://www.amazon.co.uk/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Rafael+Sacks&search-alias=books-uk&field-author=Rafael+Sacks&sort=relevancerank
https://www.amazon.co.uk/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Chuck+Eastman&search-alias=books-uk&field-author=Chuck+Eastman&sort=relevancerank
http://www.emeraldgrouppublishing.com/products/journals/journals.htm?id=ss

Supplementary Reading List.

Little Book of BIM

2019 edition

incluties 150 19650 Standards

Key BIM Standards, ISO and PAS — refer to ‘Little Book of BIM’ guide.

BSi (2019) The Little Book of BIM

BSi (2019) Introduction to the New International Standard ISO 19650

Reid, E (2016) Understanding Buildings
Hall & Greeno (2017) Building Services Handbook

Chudley, Greeno, Merritt (2016) Building Construction Handbook |

e1'natl0ﬂa1

. woint
Introducing the NE8 19650

| <tandard for BIM, |
II tion and

Feilden Clegg Bradley (2017) The Environmental Handbook | st ghibel 36577

https://bimblog.house/ Dan Rossiter (BSi)
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A picture is worth a thousand words

Knowledge t | t

Story telling Understanding
Communication B
Narrative Message
T T
ldeas
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Drawings prepared in the
Construction Industry

Must:

* Convey a message

e Read with understanding
e Demonstrate Knowledge
e Convey ldeas

e Explain a Narrative / Story

Industry conventions assist in
the legibility of drawn
information.




Appropriate Scale Drawings
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. When we study how each projection sysbem represents the same
CO nventions subject, we can see how different pictorial effects result. We categorize
these pictorial systems into multiview drawings, paraline drawings, and

perspective drawings. Orthog ra pth PrOjeCtion

Projection Systems Pictorial Systems
Orthographic Projection Multiview Drawings Drawin gS t h e Ccan be prepa red
* Multiview drawings consist of plans, sectlons, and elevations. th roug h ort h ograp h ic

+ The principal face In each view 15 orlented parallel to the picture plane.
projection to produce

Paraline Drawings
------------ - |sometrics: The three major axes make equal angles with the
plcture plane.

Axonometric Projection — | Y feern + Dimetrics: Two of the three major axes make equal angles with the P M N S
plcture plane.

------------- - Trimetrics: All three major axes make different angles with the
plcture plane.

+ Elevation obliques: A principal vertical face Is oriented parallel to
the picture plane.

Plan obliques: A principal horizontal face s orlented parallel to
bhe picture plane.

Obligue Projection

Perspective Projection —— Perspective Drawings
s 1-point perspectives: One horizontal axls Is perpendicular to the picture

plane while the other horizontal axls and the verbical axis are parallel with
the picture plane.

---------------- 2-point perspectives: Both horizontal axes are oblique to the picture
plane and the vertical axis remains parallel with the picture plane.

These pictorial views are
avallable in most 3D CAD
and modeling programs.
The terminology, however,
may differ from what s
presented here.

---------- = 3-polnt perspectives: Both horizontal axes as well as the vertical axls
are oblique bo the picture plane.

ACBA 7002
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Typical CAD packages

AUTODESK ® VECTO RWORKS

AUTOCAD
2020 .

GRAPHISOFT. -Kjgg//

ARCHICAD

Rhinoceros

AUTODESK
REVIT

_

cvilsp B SketchUp




s this enough?

How can we improve the way
we communicate?

BIM?
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Building Information Modelling

What it really means is a PROCESS of.....

Better Information Management




www.buildingspecifer.com

BIM Level 7


http://www.buildingspecifer.com/

Origins in UK

Latham - 1 CabinetOffice
o CETHINKING ) Accelerating BIS BIM
P $ Change Strategy Government
é Construction
i Strategy
CONSTRUCTING H”;”;‘ i
w Change !
THE TEAM % E. p
b !n_._-'-"'-"'---,, :
u I i | T e—— |
_ R |
Egan Report Never Gt Contetay e oo Government
Waste A R Construction
Good Crisis : Strategy
1994 1998 2002 2009 2011 2011

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

1 Level 0 Level 1 Level 2 Level 3

— | / 5
{ | @
n : - £
 wa CabinetOffice \ "‘~. iBIM | 2
|!II lki E
| 2
GOVemment ® EEss |we g
i CFIC DM
n Bwanti 3
Construct|0 \ CAD EBEF Guides CPIC, Avanti, BSI ;?MBBTZG‘IE Bew-Richards
Stfate gy \ I Drawings, lines, arcs, text efc. Models, objects, cdlabonlatlm integrated, interoperable data >
1' R | BS 1192 |
- __cm;ﬂmrﬂ
I BS58541-1, BS 8541-2, BS 8541-3, BS 8541-4, BS 8541-5 , BS 85416 I
| BS 70004 |
The Construction Strategy aimed at reducing the | B R 1 !
cost of public sector assets by up to 20% by 2016. ' i ' e
To achieve this strategy, the government [ oummmen ]
mandated that construction suppliers tendering [ meswomomes |
for centrally-procured government projects to be _
working at BIM Level 2. Bew Richards Wedge
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Benefits

Traditional documen{2D -based process Integrated BIM-based process

---------

S

/ f 1nfurh13t|pn i‘?y .
O ¥ exchanged as docume Olnformation is shared in _
“an exploitable! ﬂaia for;nat dlre-:tly N

-_ iy, 7. —=often enrepfbﬁ\ga er"'-":_!,:'f )
||||I|;| which causes- h-\fﬂitfé-lj . | _ O

e betwéen dlffemnt systems o —
.|| “adding work, frictiuh\, 4 B : __ _

e

e

BIM Advanced, CE Wales, 16/01/2013

Design, Construct, Operate and Maintain. One Truth!
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Change Management

EFFORT / EFFECT

Preferred design
process (BIM)
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http://www.mastergraphics.com/wordpress/2012/02/
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Project Team

Building Owner

Print!

Traditional Design Process BIM Process

http://inside-the-system.typepad.com/my_weblog/2007/10/
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Clash Detection

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



Application

Integrated BIM-based process

architect \' structural

\

mechanical

Common Data
Environment

contractor . electrical
project manager

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.
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MPLOYER'S INFORM.IT’ION

E
- MENTS (EIRS)

geQU“lE
on et Corttt Counss

BIM Process Diagram

The information delivery cycle

STRATEGY

DELIVERY EXECUTION

Master Information BIM Execution Plan PROCUREMENT
Delvery Plan (BEF)}

(MIDP)

L Project Information Maodel (PIM) | MAsset Information Model (AIM]) |
i | |

Documentation

{ Non-Graphical Data

Information Model

Graphical Model

MOBILI ZATIOMN

[ Main tain, Refurblsh, End of Lifeor Build |

S 0 S = D R
LCDIIMDH DATA ENVIROMMENT {CDE}J 4

i IMEDRMATION Q> <> <> <> <> Q> <Q» <Q» E
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Key Standards

BS 1192:2007

EBRITISH STANDARD N @w
Collaborative production Q
of architectural, __ @ @] D@q @ m@@

engineering and TS

construction E : Q

information — 2 camneE lneo
=

Code of practice
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New Standards Q1 2019

BS EN 150 19650-1:2018 BS EN 150 19650-2:201H

UK simndards a1 g Intarmaklonal standards . |
— BS| Standards Publication
e PD 196500
= B5 EN 150 Transition guidance
T ) , 16501+ 1o BS EN IS0 19650
Natanal )
Forewend Organization and digitization of information about Organization and digitization of information about
s | |w buildings and civil engineering works, including buildings and civil engineering works, including
> building information modelling (BIM] - Information building information modelling {BIM] - Information
management using building information modelling management using building information modelling
BS EN1SD
Lﬂﬁ+ Parl 1: Concegis and principles Jart 2 Dellvery phase of the assets
Annex

PAS 19522

bsi. bsi.

ACBA 7002
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UK Standards

International Standards

<
BS1192.2007+A2 2016 H BS EN 150 19650-1 + Mational Foreword } PD 196500 +
Guide to BS EM 150 19050

pPas 1192-2 BS EN IS0 19650-2 + Mational Annex N -

Iy

™
PAS 1192-3 — BS EN 150 19650-3
PAS 1192-5 — BS EN 150 19650-5

J

Moving from the UK 1192 series to the ISO 19650 series

The good news is that the differences between the 150
standards and the UK standards are not major 2s the
approach to BIM is very similar with the main differences
relating to the terms and definitions. This milestone
publication creates 2 fantastic opportunity to achieve
even greater improvemeants in collaboration and customer
satisfaction using BIM,

B5l clients currently holding BIM certification or verification,

including the BSI Kiternark, will have the oproortunity to
transition their system to reflect the new 150. To help you

vpgrade we will be producing lots of supoorting materizls
and services including webinars, training courses developed
by experts, and informative whitepapers and articles.

If you are new to BIM, there's no better time to take
advaniage of the benefits this can mean for your
organization.

Little Book of BIM

2019 edition

Includes IS0 19650 Standards

bsi.

~making excellence a habit’

ACBA 7002
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BIM Definition

Building Information Modelling (BIM) is a collabarative
way of working underpinned by digital technologies,
which allow for more efficient methods of designing,
delivering and maintaining physical built assets
throughout their entire lifecycle. Greater efficiencies
can be realized due to significant pre-planning

during the design and construction phases, providing
comprehensive information at handover stage.

Built Asset Lifecycle’

* This asset lifecycle concept is based on the RIBA Plan of Work 2013 o

Key Standards for BIM

BS EN 150 19650-1:2018 — Craanization and digitization
of inforrmation about buildings and civil engineering
works, including buillding information modelling (BIM)

— Information management using building information

modelling. Concepts and principles. This will supersede
BS 1192:2007+A2:2016.

BS EN IS0 19650-2:2018 — Organization and digitization
of information about buildings and civil engineering
works, including building information modelling (BIM)

— Information management using building information
modelling. Delivery phase of the assets. This will
supersede PAS 1192-2:2013.

PD 19650-0:2019 — Organization and digitization of
information about buildings and civil engineering works,
including building information modelling (BIM). Guide to
BS EN 1SO 19650:2018

PAS 1192-3:2014 - Specification for information
management for the operational phase of assets using
building information modelling.

ACBA 7002
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Stage 1 Stage 2 Stage - Stage End of life
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SHARED

Information approved for
sharing with other
appropriate task teams and
delivery teams or with the
appointing party

REVIEW fAUTHORIZE

Infarmation authorized for

use in more detailed design,

for construction or for asset
[]'IHT]HEE]TLL‘!'IL

.

>

Figure 10 — Common data environment (CDE) concept

Sy,
=
S
B &
£ &
“-,qn_
ﬁn.
LL‘Iﬂ:
=
2

WORK IN PROGRESS

Information being developed
b its originator or task
tearm, not visikle to or

accessible by anyone else

Task Team
Task Team

Task Team

ARCHIVE

Journal of information
transactions, providing an
audit trail of information

container development
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Conventions

aka volume/system
THE CODE Project Originator |- |Zone Level Type -|Role Number |- |[Description” | |Suitability” |- |Revision®
CODELENGTH 2-6 Characters 3- 6 Characters 1-2 Characters 2 Characters 2 Characters 1 Character Only 4 Characters -8 Charscters 2 Chamcters Single Charactar
DESCRIPTION A single common The company that Use XX as the The level the data This is simply the type or form A Architect/ Architectural This is a 4 digitcode| |Drawing / Model This is for the 2 digjt The revision
project identifier produced thedata.| |default Only use refers to: of data eg: B Building Surveyor denoting drawing description ie. suitability code that number of the
thatis recognizably Zones if project C Civil Engineer grouping and indicates and governs | |drawing.
distinct from any requires. ZZ — Mulii Level For Files: D Drainage Engineer number. GAPLAN the development
individual This is then XX — No Level AF Animation File E Electrical Engineer SITE stages of information eg A, B, Cetc
organization's defined by the CM Combined Model F Facilities Manager Itconsists of a GEO MOD and documents
internal job chosen Model GF - Ground FIr DR 2D Drawing G Geographical Surveyor 1 digit Drawing SECTION throughout the BIM
number. segregation. There 01 —FirstFlr M2 2D model H Heating & Ventilation Group plus the SCHEMAT process.
should be at least 02 — Second Flr M3 3D model Designer 3 digit individual BREEAM
one ‘zone’ per role.| |Etc MR Model rendering | Interior Designer drawing no: FINISHES
EG. Arch Model, VS Visualization K Client Eg. etc.
Mech Model, Mezzanines L Landscape Architect 1001 Where 1 at
Struct Model, etc. M1 For Documents: M Mechanical Engineer the beginning is the
M2 BQ Bill of Quants P PublicHealth Engineer drawing group and
Etc. CA Calculations Q Quantity Surveyor the 3 latter digits
CO Correspondence S Structural Engineer aresequendial
All levels below CP Cost Plan T Planner numbers.
ground floor prefix| |DB Database W Contractor
‘B FN File Note ¥ Subcontractor
Bl HS Health & Safety Y Specialist Designer
B2 IE Information Exchange Z General
Etc. MI Minutes / Action Notes
NOTES Use the 4 digit NB. A specific NB. A more IE. Roof plan M5 Method Statement Drawings Groups There is no specific Please refer to
Company project unique identifier complex project would be multi PP Presentation are as follows: standard for opposite tabled from
numerics here - for each may need to be level. PR Programme 0 - General description but avoid BS51192:2007 issue
NB. NUMBER ONLY | |organisation divided into RD Room Data Sheet 1-Substructure long, unweildy sheetfor the
For Student should be defined several diff zones. RI Request for Information 2 -Superstructure descriptions as this appropriate suitability
Projects MO DULE upon them joining If s0 the Zone RP Report 3 - Openings will affect your ability |  [status codes.
CODEie4005 the project ie. Use Strategy should be sA Schedule of Accomodation 4 - Finishes to file in Windows
company initials agreed at SH Schedule 5 - Piped & ducted
beginning of SN Snagging List services
project 5P Specification 6 - Electrical
SU Survey 7 - Fixtures &
Fittings (Fixed)
& - Loose Furniture
9 - External Works
EXAMPLE 4005|- (UWSTD KX n DR - |A 1001 - |GEO MOD 51 - |A
* = Optional add ons within scherma that we as UWTSD have chosen to include.
MB. There are other optional fields in the schema that we have optedto leave out ie: Classification (uniclass codes)
Guide authored by & Traylor, UWTSD, October 2015, Based on BS 1152:3007 + A2:2016 & B51152-22013

TECHNOLOGY & BIM Level 7



Status

Description

Work in Progress

S0

Initial status or WIP

Master document index of file identifiers uploaded into the extranet.

Shared (Non-Contractual)

Suitable for Co-ordination

51 The file is available to be ,shared" and used by other disciplines as a background for their
information.

S2 Suitable for Information

S3 Suitable for Internal Review & Comment

S4 Suitable for Construction Approval

S5 Suitable for Manufacture

S6 Suitable for PIM Authorization (Information Exchanges 1-3)

S7 Suitable for AIM Authorization (Information Exchange 6)

D1 Suitable for Costing

D2 Suitable for Tender

D3 Suitable for Contractor Design

D4 Suitable for Manufacture/Procurement

AM As Maintained

Published Documentation (Contractual)

A Suitable for Construction
Partially signed-off:

B For Construction with minor comments from the Client. All minor comments should be indicated
by the insertion of a cloud and a statement of “in abeyance” until the comment is resolved, then
resubmitted for full authorization.

AB As-Built Handover documentation, PDF, native models, COBie etc.

TECHNOLOGY & BIM Level 7



Conventions

4005 UWTSD XX GF DR A 0001 GenA AB

An ‘As Built” Ground Floor, General Arrangement plan
drawing produced by the architect.

4005 UWTSD XX XX SP C 0001 NBS A

An NBS Specification suitable for construction,
produced by the Civil Engineer




Guidance in a World of Acronyms

Dagital Plan of Work stages

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



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

Tools

Drawing, Modelling and Specifications

AUTODESK® GRAPHISOFT.

X REVIT ARCHICAD P Bentley g wisy %

Advancing Infrastructure

s

autocap (V) | VECTORWORKS

2 0 2 0 & NEMETSCHEK COMPANY

Clash Detection, Virtual Build aSkEtChUP

M

AUTODESK

NAVISWORKS

revizto
CAFM and CObie Outputs

Ei} thetechnologyforge




How can we collaborate?

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

revizto o Somem. N

https://revizto.com/en/

ACBA 7002

o ACBA 7002


https://revizto.com/en/

How can we create data rich intelligent models?

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

AUTODESK’
REVIT

= - F
% ':“u"“ ARCHITECTURAL

a MODELS

Remember a Revit Model alone is not BIM




Building Information Modelling

lJ. - i
e MECHANICAL SERVICES
MODELS

CO-ORDINATED
FEDERATED MODEL

—

ARCHITECTURAL
MODELS

CIVIL ENGINEERING
MODELS

e BEtter Information Management



http://www.onecreativeenvironment.com/

M EMPLOYER'S INFORM
REQUIREM ENTS (EIRs)
CH!I‘(.U"M‘

ATION

e et )

EIR

Exchange Information Requirements

BEP

BIM Execution Plan

AlIR

Asset Information Requirements




BIM Handover Package

01-Documentation
02-Models

03-COB1e  Construction Operations Building Information Exchange

ACBA 7002
CONSTRUCTION

ONSTRUC
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BIM Process Diagram

Review capability and Ig:ial Ianns fnrairlll:'ormaﬂun delivery. e ——

Existing
relevant

assel
information

Trigger events
aligned with

tage

{ COMMON DATA ENVIRONMENT {CDE) PROCESS }

Project Information Model [PIM)
= Documentation

= Alphanumerical information

= Geometrical information

delivery phase - usually
ect stages

Asset Information Model (AIM])

= Alphanumerical information
= Geometrical information

nnmm‘&plaudmﬂﬂm

Trigger event rigger event:

Quantity of [

Delivery team
decision points

Information exchanges
from or within delivery
team

Client/asset owner
decision points

User decision points

Authority decision
points

6 ©O
4 ¢
4

¢

& & &

¢ o

Key decision points
defined by stakeholders

Production of information duri ect Production and maintenance of information during asset management

Assessment of asset performance

-

FORMATION

R'S IN
M EMPLOYE
FIH}I.JW.EMENT."» (EVRs)
CHII‘LV"L-I‘

Start here for
strategic
ph“r'mg,



Are these the same?
0 we evaluate?
What can we learn?

can we improve?
How is this mana@?

What about existing building stock?




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




New Build BIM Project
Are these the same?

Review capabili

Define information requirements and issue to potential appointed parties

= How do we evaluate?

«rigger v..

Existing
relevant

information delivery

asset
information Do “ger eventS N Trigger event@ M Trigger event]

wad of life

Assessment of asset performance

«ad appointed party mobilises and prepares detailed plan for

How is this managed?

—) e—
Production of information
Delivery team b 0 ¢ 0
decision points
Informatis h
fram o within delivery o L: ] -] e o o -]
team
L It L Ea £ Ea £ Ea L ' Lo ta
e Al A hd A el i A e A g A

°

= 11 What can we learn?

User decision points defined by stakeholders

4

Authority decision
points

©
2
2

How can we improve?




Are these the same?

O&Ms H&S
As Designed + File 2d As Built
Cobie Data?

As Constructed

(7))
(7p]
Q
O
(@)
| -
(a1
=
\ ¥
A
(%p]
k)
£
©
Q
wn

As Managed

(trigger events) Managed As required

Design, Construct, Operate and Maintain? One Truth?



How do we evaluate?

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/AvEqfg2sIHO

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

TECHNOLOGY & BIM Level 7


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

Manual Survey & Observations H OW d O We eva I U ate ?

W21y ST

aFausy un\\
Alasin. slmawa

Jann famanh
Ml“I mm\

e As built drawings
e Building File / O&M Manuals




How do we evaluate?

Digital Surveys:
e Thermal Imaging
* Drones

e Point Cloud

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

ACBA 7002
CONSTRUCTION
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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.

How do we evaluate?

ACBA 7002

CONSTRUCTION
TECHNOLOGY & BIM Level 7



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.

How do we evaluate?

ACBA 7002

CONSTRUCTION
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Use collaborative digital tools

revizto

How do we evaluate?

Single Source of Truth for Any Project

Central Hub for All Models

View the entire project by federating all
intelligent BIM data including reality capture
into a centralized user-friendly location and get
all teams in-sync.

Real-time Issue Tracker
Easily standardize the way data moves through

the project and effectively communicate model-
based tasks with the team.

2D/3D Model Synergy

Leverage a unique 2D/3D combined view, easily
compare 2D sheets and work with live CDE
documentation seamlessly from inside Revizto.

Our Compatibilities

Plugins

ArchiCAD A  AutoCAD F
A cCivil 3D I Inventor
N Navisworks m OpenBuildings =
R Revit 2, Rhinoceros =]
EY  Tekla \/ Vectorworks

Revizto Total Solution

CADmep

MicroStation

OpenRoads

SketchUp

VR Immersive Experience

Explore real-model data and coordination
issues by leveraging Revizto's immersive, true-
to-scale VR experience within seconds!

Clash free projects

Import and manage all your clashes inside
Revizto. View issues in native modeling
software, assign accountability and track
changes to ensure all clashes are quickly and
fully resolved.

Collaboration from Anywhere

Contribute from the office or on-site. Keep all
trades on task and monitor their progress in the
field and access all the project data on a mobile

device.
Supported Formats Integrations
@ BCF b owr B Bim3s0
[F Faro 0 FBX Box
@ IFc @ LAs (5 Procore
[ oBJ )~ PDF

M solibri

] ReCap

ACBA 7002

CONSTRUCTION
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How do we evaluate?

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

Built Asset Lifecycle’

ACBA 7002

CONSTRUCTION
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Reactive Maintenance Impact
8. Standards Drop

=y

1. Missed Procedure

7. Moral Declines

2. Preventable Failures
Occur

6. Manpower/Budget

reductions e
' 3. Priorities for Resources

are dictated

5. Work load increases 4. Tactical Low-cost repairs

TECHNOLOGY & BIM Level 7



Planned ‘Preventative’ How is this managed?
Maintenance and
Cyclical Testing

Data Base Old School Data Base




Basic CAFM How is this managed?

. " 1 L= 1 -
Calibri -|10 = B FPWrepTed General - D; {4 20%-A... 20%-Accent.. 20%-Accen... 20%-Accen.. 20%-Accent.. ‘E’F =< ] BT oy p

[&lFin-
BIU- - &.-A-=SB= 5= [FiMerge & Conter - T+ % 3 %2 9 Conditional Formatas |20% - Accent... 20%-Accent.. 20%-Accent.. 20% - A... 20%-Accent.. _ Inser D!Idlefnr:'nat & Claar - Sort & Find &

o Formatting - Table - - - Filter = Select =

. < Format Painter

Chiphoard & Font 3 Alignment 6 Number = Styles Cells Editing A~

LS

Transfer Frequencies
Refresh Formulas

Calculated Area Calculated Area 20 c nal) Integer c Iptional) 20 chars [Opti 20 chars (Optional) 999 y dd/mmm/yyyy dd,/mmm

© NGB W

| QFM Asset Loader ® P4 »




Cloud Based CAFM How is this managed?

% thetechnologyforge HOME  SOLUTIONS  MEWS  ABOUTUS  SUPPORT  CONTACTUS Q  search . u m callD113 288 2575
Solutions Products & Services
@ tf cloud

For almost 20 years, The Technology Forge has been providing Property and Asset Management
@tf facility Solutions to the public and private sectors. Our current product offering includes two versatile
systems to meet the needs of any organisation.

tf cloud

Latest News tf cloud is our web based property management system with modules including: Property and Plant, Help
Desk, Condition Survey, Suitability, Inspections, Estates, Projects, Risk Assessments, Valuations, Resource
Booking, Reporting and much more. tf cloud is completely web based and hosted in the cloud which means

G-Cloud 12 there are no setup costs. It can be used with a variety of devices connected to the Internet including PCs,
Posted on 28/09/2020 laptops, smartphones and tablets. There are also a number of apps available on Android, Apple and
Windows devices.
The Technology Forge is -
*cloud oo
delighted to confirm its < temmywhittle logged in to General Properties | Logout
continued presence on the Property
Crown Commercial Service
(CCS) G-Cloud 12
framewo rk' Property Details Pant Fixed Assets Occupancy
Room List
m Site
. Show  Action Site Code Description LA Code UPRN
Business as Usual - edt el | 100m) Marshails il 1213791
wiaw
Posted on 27/03/2020 e FR—
Al Byadings

ACBA 7002




Building How is this managed?
Management Systems BMS

HWVAC
Mzaite rzan ce
Services
Fire Detection &
Alarm
T L= e Contral
Seecurity & A < = &
Ageens Contral i F J

Indace Alr Quality
Services

Energy Supply & Load

Digital Video -
Management

Intrusion N - e e - = :
Detection - ) = - I ..-.- [ == G . v -
3 o &g o . E -

: " = - . ‘; { e
-= - 7 I ey g ;
- Il g - | g f l
Ly _:_ A e N 1 15 | e
Environmental Control — = il =
Mechanical : = Eneroy Inf Ton

. Maintenance & s =l Managamant
@ Assot Locator o e On-Site Technical Service

Enterprise
Syatams
Integration




Traditional documenUZD based process

—~ %l vea *&%55 - %

1y inforr tT;;;M |
(ex%ﬁ:ngedasc}oeu __nt& %

- .fl_ Jb.. w-.er ;__I - - o]
= = m@amgﬁgf% —a Intero pera bl | Ity

Integrated BIM-based process

How is this managed?

Cobie




o The accelerating pace of change...
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Ensure these the same

As Designed

Intelligent assets

_ More efficient management,
maintenance and use of assets
Workflow automation/image
recognition/Trend analysis and

As Managed prediction/Natural language processing
(trigger events)

As Constructed

%)
n
)
O
o
| .
(o
=
(aa]
%)
n
-
S
©
Q
(%]

Design, Construct, Operate and Maintain One Truth.

ACBA 7002




Use of Digital Technology
and
Interoperable collaborative
platforms







revizto

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

ACBA 7002

CONSTRUCTION
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https://youtu.be/dSLZVfrKgRs

What about existing building stock?




Challenges of Decarbonisation

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/

r—'

»



https://www.constructionnews.co.uk/agenda/decarbonising-construction-day-one-and-its-live-29-09-2020/
https://www.constructionnews.co.uk/sustainability/consultant-urges-delivery-of-mass-retrofit-programme-30-09-2020/

sero

What is Zero Carbon?

A lot of people claim to be Zero Carbon, for the
operation of their hames since built, so we thought
we'd help by illustrating the differences between

what it all means.

8,159 kgCO

Average Home

What's averags? Well, every home is
different, but for this we've used a bypecal
100m2 1930's UK semi-d=tached home
with a family of four Invang it in, using an
efficient gas condensing boiler for
hieating and hot water. Wevo used
reliably published data for occupancy
energy demand and National Grid
electricity carbon intensity data for 2019
[thanks wwww Carbonintensityorg ui!)

2,704 kgCO,,

MNew Build Home

W ve transported our famaly of four
into anew home that's the same size.
buiit to 2014 Building Regulations with
an efficient gas boiler for heating and
hot water. Wieve assumed the house
iz actually built as it was designed,
50 heven't made an allowance for
arry issues wiath construction faults
or failures {we knowr, that might be
a bit optimistic of us!).

1,165 kgCO,,

Zero Regulated Energy
This is basicatly everything without
aplug socket So it includes extract Fans,
fiwed fights, heating and hot water, but not
wiashing machines, floor lamps and so on.
Theovenisin, the fridge & freezer isn't!
Zero means that over a year, the home
peneoratzs as much energy as it needs to
pawer the regulsted equipment. Todo
this_our family are now in a matching size
hame that has a 14 pane! photowoltaic
array on the roof, facing South.

Zero Energy

This is the first level to allow our family's
to plug in their stuff = home + humans!
All the energy used in the home over the
course of a year, whether from ksttles,
games consoles, heating. lights or mobile
phonc charging. is balanced by the same
amount of power being generated. Our
mich-relocated famiby heve now moved
into an efficient home with a pretiy big
PV array on the roof. generating just
aover PMWh of slectricity a year!

ZeroCarbon

Cur family can finalhyscttle down! Their
zero carbon home goes beyond the zero
energy home by using energy storage,
so the electriciby they penerate canbe
stared for their use, orexporied to the
Maticnal Grid when it can help avoid the
most carbon emissions. This supports the
Mational Grid to decarbonise their larps
scale peneration, and with inteHigent
snergy services from Sero, our Family also
getcheaper clectricity bills toa.

Beyond Zero Carbon
At Sero, we're siming to go beyond
Tero carbon homeswith humans in them,
wee alsoweant to cover our Family for their
transpart With electrification of cars
and bikes, we're working to include the
energy demands of thess intoour
intedligent systems. So our famifics can
|Mmtﬂﬂﬂ%& knewving they're
effortiessly zera carbon and saving
money. Happy Days!




Challenges of Building Typologies




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




https://i.pinimg.com/originals/41/ce/63/41ce63be5c59f90e1150a7ea6d97de51. https://museum.wales/stfagans/buildings/bryneryr/ ACBA 7002
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https://i.pinimg.com/originals/41/ce/63/41ce63be5c59f90e1150a7ea6d97de51.jpg

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.




https://museum.wales/stfagans/thesite

Welsh Vernacular Building types
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https://museum.wales/stfagans/thesite/

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)
ﬁﬂufrm‘ll:-:ﬁ to make I - - Ou‘l’rdf
:::'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 :_. i
.F' 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




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.

ACBA 7002
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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

e Flexibility to change to changing needs

e Aesthetics

e Buildability

e Sustainability




Flexibility to change to changing needs

$

How Buildings Learn

$

How Digital Technologies can Assist




Creating a Data Rich Building Stock

FOCUS ON NEW BUILD

Other methods are useful for digitizing an estate

New Build

* Accurate geometry
* Asset data available

Laser Scan and Model

* Accurate geometry
* Very limited data available

Data Availability

Conversion of Existing
2D information
* Inaccurate geometry

. * Data limited to drawing notes
Bristol 2 N o -

’
|
I

I

I

I

I

I

|
\

UWE




e

e

ACBA 7002
TECHNOLOGY & BIM Level 7

CONSTRUCTION



"y

St Mary’s Church =.Grade Il listed.

e op—
L- - J ﬂ AC BA 7002 “ u.‘m . ;
; CONSTRUCTION
ieratares Findginis TECHNOLOGY & BIM Level 7




ACBA 7002
CONSTRUCTION
TECHNOLOGY & BiM Level 7

o ol

S-t' Mary’s Church— Grade Il listed.
: Vialy S Choret. i



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80

