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What is it all about?

AIM(S)

. To review the principles of structural design, building construction and environmental
science covered in the Part 1 qualification and encountered during professional
experience.

- To allow students to investigate and share the latest developments in structural
design, building materials, construction techniques, Fire and Safety Design and
sustainable design.

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

. demonstrate a systematic understanding of the main concepts of structural design,
building construction and environmental science as they relate to the construction of
buildings, including the science of fire, smoke generation and spread and design
principles to minimise the risk of smoke and fire;

. outline the main current developments in structural design, building materials,
construction techniques and sustainable design;

- explain the methods of investigation and information resources available to establish
the state of current knowledge in construction technology;

. communicate the methods of utilising fabric first thermal efficiency, regenerative
design solutions and ethical sourcing of products.




Core Themes

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
CW<1 Technical Portfolio
CW?2 Presentation




A picture is worth a thousand words

Knowledge
T Story telling Understanding J |
Communication o ) &
Narrative Message
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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
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Conventions

Projection Systems

Orthographic Projection

Axonometric Projection —

Oblique Projection

Perspective Projection ——

These pictorial views are
avallable in most 3D CAD
and modeling programs.

The terminology, however,

When we study how each projection system represents the same
subject, we can see how different picrorial effects result. We categorize
these plctorial systems into multiview drawings, paraline drawings, and
perspective drawings.

Pictorial Systems

Multiview Drawings
+ Multiview drawings conslst of plans, sections, and elevations.
+ The principal face In each view Is oriented parallel to the picture plane.

may differ from what Is
presented here.

Paraline Drawings
= Isometrics: The three major axes make equal angles with the
plcture plang.

-------------------------------- Dimetrics: Two of the three major axes make equal angles with the
picture plane.

=+ Trimetrics: All three major axes make different angles with the
plcture plane.
Elevavion obliques: A principal vertical face Is orlenved parallel to

the picture plane.

-+ Flan obliques: A princlpal horizontal face Is oriented parallel to
the picture plane.

the picture plane.

et 2p0lnk perspectives: Both horizontal aves are oblique to the picture
plane and bhe vertical axls remalng parallel with the picture plane.

s B-poln perspectives: Bath horizontal axes as well as the vertical avis
are oblique to the plcture plane.

Perspective Drawings
[4-—===+ 1-point perspectives: One horizontal axls Is perpendicular to the picture
plane while the other horizontal axis and the vertical axls are parallel with

PLANS

Orthographic Projection

Drawings the can be prepared
through orthographic
projection to produce

SECTIONS

ELEVATIONS



Typical CAD packages

AUTODESK
AUTOCAD
2020

GRAPHISOFT.

ARCHICAD

AUTODESK
CIVIL3D

=

() | VECTORWORKS

Rhinoceros’

B SketchUp

AUTODESK"

"\ REVIT



s this enough?

How can we improve the way
we communicate?

BIM?
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o The accelerating pace of change ...
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Building Information Modelling

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

Better Information Management .




Why BIM?

ifer.co

www.buildingspec




Origins in UK

Latham i + CabinetOffice
Report setiinkinG 4 Acce;\leratmg BIS BIM e
g Change Strategy Government
; Construction
f Strategy
CONSTRUCTING ®5iM
THE TEAM = '
? E & ;_‘-‘aﬁ*M*f
ML LAY g i .._--—“"“‘--.i_"'i‘ '
2 e i s
Egan Report Never Government
Waste A | e wa 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’.



Maturity

i CabinetOffice

Government
Construction

Strategy

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.

Level 0

CAD

Level 1 Level 2 Level 3
/ E
E
iBIM 3
g
2D i ' IFD -
2IE|@iS ol =
5 IFC S
: 1DM £
Bwanti IS0 BIM =

R L
User Guides CPIC, Avanti, BSI

© 2008 / 2016 Bow-Richards

Drawings, lines, arcs, text elc.

Models, objects, collaboration integrated, interoperable data
|

Standands I

8S 1192 |
PhE PAZ
11e22 11823
CAPEX OPEX
| BS 8541-1, BS8541-2, BS 8541-3, BS 8541-4, BS 8541-5 , BS 85416 |
| BS 70004 |
| BS8536-1 |
| BS 85362 |

| IFC: BS I50 16720 |

| 1DM: ES 150 204811 ]

| IFD: BS IS0 12006-3 ]

Bew Richards Wedge

>



Benefits

Traditional document/ZD based process Integrated BIM-based process
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BIM Advanced, CE Wales, 16/01/2013
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Design, Construct, Operate and Maintain. One Truth!



Change Management

The BIM Curve
£t Architect Engineer Contractor Building Owner
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http://www.mastergraphics.com/wordpress/2012/02/ http://inside-the-system.typepad.com/my_weblog/2007/10/
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A p p | i Cat i O n The structqred u§e qf _a . Common Data Environmgnt

(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

Integrated BIM based process
architect \ | structural - ~
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BIM Process Diagram
The information delivery cycle . e

DELIVERY EXECUTION NEED

Master Information CONTRACT AWARD BIM Execution Plan PROCUREMENT E’“P‘W“”‘ e ——
Dellvery Plan (BEP)
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I T
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| Maintain, Refurbish, End of U fe or Build |

{{ COMMON DATA ENVIRONMENT (CDE) ) <

—’k—’t—'fi_i’““rt _________

INFORMATION <@ S (2) 2 (32 S (4) 2 S (5) 2 <Q» <@ S (n) 2

et CR G CRECRGCE CR GRS -
=3 o © © © @

Legend

Informats Management
m process - m process

PAS 1192-2:2013



Key Standards

BS 1192:2007

S i New
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New Standards Q1 2019

PAS 1192-2

Q12019 International standards

BS ENI1SO
19650-1+
" |

PO 196500
Transition guidance

o BS EN ISO 19650

Foreword

BSENISO
19650-2+
Natonal
Annex

BS EN 150 19650-1:2018

Bsl Standards Publication

Organization and digitization of information about
buildings and civil engineering works, including
building information moedelling (BIM] - Information
management using building information modelling

Parl 1: Concegis and pricciples

bsi.

BS EN IS0 19650-2:201H

BSl Standards Publication

Organization and digitization of information about
buildings and civil engineering works, including
building information modelling (BIM) - Information
management using building information modelling

Tart 2 Dedlvery phase of the assets

bsi.




UK Standards

International Standards

- ’. B g 4 oy g S l_ - - =
BS 1192:2007+A2:2016 H BS EN 150 19650-1 + National Foreword } PDI9ES0.0 &
Guice to BS EN 150 19050

PAS 1192-2 B5 EN 150 19650-2 + National Annex - g

~
PAS 11892-3 s BS EN iSO 15650-3
PAS 1192-5 =l BS EN 150 19£50-5

J

Moving from the UK 1192 series to the ISO 19650 series

The good rews is that the differences between the |50
standards and the UK standards are not major 25 the
approach to BIM is very similer with the main differences
relating to the terms 2nd definitions. This milestone
publication creates 2 fantastic opportunity to achieve
even greater improvements in colleboration 2nd customer
satisfaction using BIM.

B5l clients currently holding BIM certification or verification,

including the BSI Kitemark, will have the opooertunity to
transition their system to reflect the new IS0O. To help you

upgrade we will be oroducing lots of supoorting materizls
a2nd services including webinars, training courses develooed
by experts, and informative whiteparers and articles.

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

Little Book of BIM

2019 edition

Includes IS0 19650 Standards

bsi.

. making excellence a habit”




BIM Definition

Building Information Madelling (BIM) is a collaborative
way of working underpinned by digital technologies,
which allow for rmore 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 1s based on the RIBA Pian of Work 2013 e

Key Standards for BIM

BS EN IS0 19650-1:2018 — Organization and digitization
of information about buildings and civil engineering
works, including building information maodelling (BIM)

— Information management using building information

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

BS EN ISO 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
inforrmation about buildings and civil engineering works,
including building information modelling (BIM). Guide to
BS EN 150 19650:2018

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



BIM Process Diagram

o { COMMON DATA ENVIRONMENT (CDE) PROCESS J ™
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SHARED WORK IN PROGRESS
~
=
Information approved lor = L:;_J Information being develaped
sharing with other ‘;é (= b its originator or task
appropriate task teams and ';:-._E team, not visible to or
delivery teams or with the =] % accessible by anyone else
appointing party g
[
Task Team
Task Team
Task Team

REVIEW/AUTHORIZE

Information authorized lor Journal of information
use in more detailed design, transactions, providing an
for construction or for asset audit trail of information
management container development
— > X s

Figure 10 — Common data environment (CDE) concept



Conventions

UNIVERSITY OF WALES TRINITY SAINT DAVID

BIM NAMING CONVENTION GUIDE: All files: Models, Drawings & Documents

ks Tone/Volume Syssem  Level Type Acle Sultabiling*
Functional Spatial
THE CODE Project  |. |Originator |. |Breakdown |. |Breakdown |. |Form - | Discipline Number |- |Description® | |Status® - [Revision®
CODE LENGTH |26 craractars 3-8 Craractars 1-2 Charactars 2 Cramctar 2 Charactars 1 Charagtar 4 charactars -l Charactars 2 Charactars Singla Cha ractar
DESCRIPTION A single common The company that Use XX as the default. | |The level the data I ThiEs is simply the type ar L& Architect / ArchRectural [This s a4 digt code |  (Drawing / Modal This is for the 2 digit [The revision
project identitier produced the data, Only use Zones if refers to: form of data eg: (& Building Surveyor [denoting drawing description e suita bility code that number of the
thatisr ] project requires. (C Ciwil Engineer igrouping and indicates and governs|  |drawing.
distinct from any This is then defined by|  |ZZ— Muli Level For Files: [ DDemolition/Dismantling [numbar, GAPLAN the developmant
individual the chosen Mods! 00— No Level D - Drawing. [E Electrical Enginesr SITE stages of information eg: Preliminary
(erganization’s segregation. There G Diagram |F Facilities Manager It eonsists of a GED MOD and documents revis ions and
internal job |should be at leastone | |DD - Ground Fir | image (G Ground Engineering {1 digt Drawing SECTIOM throughout the BiIM Construction
number. ‘rone’ per role. EG. 01 — First Fir L List [H Highways & Transpart fG roup plus the SCHEMAT process. revisions as image
Arch Model, Mech 02 —Second Fir M Modal | Interior Dasigner |3 digit indrvidua) BREEAM o pposite
Moded, Struct Moded, Ete. T Testual i Chient |drawing no: FINISHES
ete, W ideo/ Audio L Land scape Architect [Eg- et
Mezzanines (M Mechanical Engineer 1001 Where 1 at
M1 [COther [the beginning & the
M2 P Public Health Engineer {drawing group and
Etc. (0 Class niity Surveyos [the 3 latter digits
[Project Mgmt tare sequencial
Al levels below [5 Structural Engineer trhumbers,
[ground floor prefia [T Planner
4 [W Water Engineering
Bl P non dis cipline specific
B2 [f Topographical
Etc. Mylti Discipling
NOTES use the 4 digit NE. A specific NB. A more comipiex IE. Roof plan would [Drawings Groups There s no speceic
Company project unique identifier project may need to b miukt level, fare as follows: standard for
numerics here - foreach be divided into several [0 - General description but awoid
NB. NUMBER ONLY |  [organisation diff rones. If so the 1 - Substructure long, unweildy
For Student should be defined Zone Strategy should [2 - Superstructure descriptions as this
Projects MODULE upon them joining be agreed at |3 - Openings will affect your ability
CODE i= 4005 the project ie, Use beginning of project i - Finishes ta file in Windows
company initials. |5 - Piped & ducted
[services
6 - Electrical
[7 - Fintures B
[Frtings (Flxed)
{8 - Loose Furniture
19 - External Works
EXAMPLE apas|- [Uwrso - -z -la 001 - |GE0 MoD. [st -

[Busd wstucmee fry B Frayion, UWTAE, Gistaber 3008, Baund o BSTBIAD 13

" = Optional a0d ons within schema that we as UWTSD have chosen 1o include
NE. There are oiher opfional fiekis in e schema that we nave opted {0 leave oul e Classification uniciass codes)




UNIVERSITY OF WALES TRINITY SAINT DAVID

BIM NAMING CONVENTION GUIDE: All fil lodels, D gs & Documents
o Tyee

N8 There are lher opfional etds

Conventions:
Working in a Common
Data Environment CDE

Functional Spatial
THE CODE Project |- |Originator |- 1 |- |Br - |Form - |Discipiine - INumber |.|Description® | |Status” . |Revision®
CODELENGTH s cocirs - Craactes fEp— S e N — oy N —
{eescReTIoN Use X as the defaull, | [Thelevel thedats | [This s simply hetypear | A Architect f Archectural fThis & a4 digk cod| [Dravang/ Model [Thisis for e 2aigt | (The revsion
oroject laniter | o " reters o form of data e 8 Buidng Surveyor [dencting drawing | |description i sutabisty codethat | pumber of e
project requines. e — roupng and Jrawing
listinct from any This s then dafined by| (22 Muti Level For Files: [0 ODemotion/Dsmanting fou mber. lGapLAN e devetopment
namuat hechosen wogel | foc-Natevel lo-orawng ——— Jsme ecages ot formatin | [eg:pretminary
organaaon's segregation. ere 6 Diagram  facimes manager It consms ot a lagomoo and dacuments reveions ana
nvemaljo should be atfesstone | 00 Ground Fir image /6 Ground Engneering adigrorawng | [secTion [ewougnout e | [construction
umber, tone’ per role. EG. | |01 Fust e Lust I igrways & Transpert faroup plusthe | [scHEMAT erocess. reviions as enage
ivch Model Mech | |02~ Second i M ol | inerior Designer 5 digt rawidual | [BREEAM lopwaste
Model Struct Model, | [fre. T Testual  Client ldrawing no: s
e [V video/ Audio I Landscape Architect ke et
Mezzanines  Mechankaiengneer | (1001 Whera Lt
i lotner e begrmng s te
M2
e 12 Quaruy Surveyor R |hesnerdgns
roject Mgmt are sequencial
AN evels bedow S Structural Engineer Iourmbers.
roun ioar pretoc [r pianner
i W Water Engnesring
a1 b non iscpine specic
2 I Tapograpecal
e
NOTES luse the & gt NE. A specific N8 A more complex [1E. Roof plan would
- . profect may nee 1o | [ba muit evel fare as foows: Jtanana for
rumerinere - | froresen l0- General |sezeription but svore
[T [ — it 2cnes. 50 the 1-Substructure | [long unweidy
o studen: teny lo- Superstrucure | |deserptions as tns
ropcts MODULE | [upon tiem joining | [beogreed at 5. Openings bt tfect your abitty
coDEed00s e project e Use. | [beginningof project ls - Finishes o e i Windews
company o als s - Pied & ducted
o - sscmiat
7 Fuuress.
Frungs (Fnez)
Loose Furniure:
ExternslWorks
EXAMPLE o005 [uwrso - -z 3 - - fons (k0 Moo st -

Status code

Which information containers
should the status code be used
for?

Work in Progress (WIP)

Revision

S0

Information containers being developed
within a task team

P01.01to
Pnn.nn

Shared (non-contractual)

S1

Information containers that are suitable
for geometrical and/or non-geometrical
coordination by other task teams within
the delivery team

s2

Information containers that are suitable
for information/reference by other task
teams within the delivery team

53

Information containers that are suitable
for review and comment within the
delivery team

sS4

Information containers that are suitable
for review and comment by the Lead
Appointed Party (Kier)

S5

Information containers that are suitable
for review and comment by the

Appeinting Party (Client)

P01 to Pnn

Published (con

tractual)

A3, A4, A5,
A6 etc.
(number
correlates
with work

stage)

Information containers where there are
no comments from the party being invited
1o either:

- authorise them (if they are in response
1o a lead appointed party exchange
information requirement) or;

- accept them (if thet are in response to
an appointed party exchange information
requirement)

C01 to Chn

B3, B4, B5,
B6 etc.
[Deprecated]

Information containers that are partially
signed off where there are comments
from the party being invited to authorise

or accept them

P01 to Pnn




Conventions

5010 UWTSD XX 01 D A 0001 GenArr AB

An As Built’ First Floor, General Arrangement plan
drawing produced by the architect.

5010 UWTSD XX XX T QS 0001 CostPlan

A Cost Plan suitable for construction, produced by the
QS




Guidance in a World of Acronyms

) -
i
I .
4
-I .
I
) i .

Digital Plan of Work stages

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




Tools A 06 @ | VECTORWORKS

A NEMETSCHEK COMPANY

Drawing, Modelling and Specifications

AUTODESK®  GRAPHISOFT » . AUTODES ‘.
ReviT  ARCHICAD g Bentley  fyqiiy r

Advancing Infrastructure

Clash Detection, Virtual Build B SketchUp

~ AUTODESK
NAVISWORKS
Collaboration and CDE Platforms

g v | VIEWPOINT BIMX1tra

revizto
CAFM and CObie Outputs

‘§%‘ thetechnologyforge E




How can we collaborate?

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

o . |
revizto o e \N

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

45
;."" ARCHITECTURAL
5 MODELS

Remember a Revit Model alone is not BIM



Building Information Modelling

}QH._ " ABOVE GROUND
A DRAINAGE MODEL

CO-ORDINATED
FEDERATED MODEL

ARCHITECTURAL
MODELS

CIVIL EMNGINEERING
MODELS

e BEtter Information Management



N
BiM EMPLOVER'S INFORMATIO!

IEOUIIEM!NTS (EIRs)
Oy o' ol Conrnd’

EIR

Exchange Information Requirements

BEP

BIM Execution Plan

AlIR

Asset Information Requirements



BIM Handover Package

01-Documentation

02-Models

03-CQOBije  Construction Operations Building Information Exchange



BIM Process Diagram

Review capability '2:;;:,‘:‘.";:;{:; el:tformatlon delivery. Define information requirements and issue to potential appointed parties
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Are these the same?
O 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 capability and initial plan

s for information delivery.
onfirm appointment

Define information requirements and issue to potential appointed parties

=]z How do we evaluate?

2
intments.

Assessment of asset performance

How is this managed?
- 2 S B e s ¢

R i o ©o o ®

Slc clc clc <ol olc clc Slc
== YYPTETES at can we learn
User decsion ponts & ¢ acied sy sanneders :
Anl.hupr;z.aedllon 0 0 0

How can we improve?



Are these the same?

Cobie Data?

—

Managed As required
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As Managed
(trigger events)

Design, Construct, Operate and Maintain? One Truth?



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

How do we evaluate?

0

Post Occupancy Evaluation and
Building Performance Evaluation
Primer

RIBA #¥

Architecture.com

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




How do we evaluate?

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.

How do we evaluate?




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?




How do we evaluate?

Single Source of Truth for Any Project

Use collaborative digital tools

revizto

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

Revizto Total Solution

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.

Plugins Supported Formats Integrations
[#\]  ArchicAD A  AutoCAD F cabmep 2 BCF D owr B BIM360
A civil 3D 1  Inventor MicroStation F rFaro 0 FBX B} Box

M  Navisworks 0p Iding: =] op d @ IFc [ LAS (S Procore

R Revit % Rhinoceros &  Sketchup 0BJ )~ PDF

BY  Tekla \/ Vectorworks B solibri [l ReCap



How do we evaluate?

Post occupancy evaluation

Manual Survey & Observations

Digital Survey

Drones & Point Cloud
Use collaborative digital tools

All of the above.




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?

Built Asset Lifecycle



Reactive Maintenance Impact

8. Standards Drop [
ghi 1. Missed Procedure

7. Moral Declines
2. Preventable Failures

Occur

6. Manpower/Budget

reductions
- 3. Priorities for Resources

are dictated

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



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

Data Base Old School Data Base



Basic CAFM How is this managed?
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Cloud Based CAFM

E thetechnologyforge

Solutions

@tf cloud
@tf facility

Latest News

G-Cloud 12
Posted on 28/09/2020

The Technology Forge is
delighted to confirm its
continued presence on the
Crown Commercial Service
(CCSs) G-Cloud 12
framework.

Business as Usual
Posted on 27/03/2020

HOME  SOLUTIONS  NEWS  ABOUTUS  SUPPORT  CONTACTUS Q  search... u m sl 0113 288 2575

Products & Services

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

tf cloud

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
there are no setup costs. It can be used with a variety of devices connected to the Internet including PCs,
laptops, smartphones and tablets. There are also a number of apps available on Android. Apple and
Windows devices.

W ciou

i:‘flol_ld tommyshittie logged in to General Properties | Logout

Property

Propeity Details  Plant Fived fsseis  Ocoupancy

Hems - Progeny - Skes - EditSie - External Area and Bulldingbist - Beom List

Room List
- Site
— Edit Del 10001 Harshall's Ml 1273791
View
A sivex = Building

How is this mana

ged?




Building How is this managed?
Management Systems BMS

HVAC
Maintenance
Services

Fire Detection &

mcmw

Indaor Air Quality
Services

Energy Supply & Load

‘\-‘—
Environmental Contral
Mechanical
Maintenance £
Sy Betrafit
% Asset Locator
- En
Syatams
Integration

Energy Information
Managemaent

On-Site Technical Service




Traditional documenU2D based process

How is this managed?
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Interoperability

Integrated BIM-based process

Cobie

Trigger events
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As Designed

As Constructed

Life cycle

As Managed
(trigger events)

Ensure these the same

i

Intelligent assets

More efficient management,
maintenance and use of assets

Workflow automation/image
recognition/Trend analysis and
prediction/Natural language processing

Design, Construct, Operate and Maintain One Truth.



Use of Digital Technology
and
Interoperable collaborative
platforms



revizto

https://youtu.be/dSLZVfrKgRs

5.00-50.00

“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)



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



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/
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sero

What is Zero Carbon?

A lot of people claim to be Zero Carbon, for the

operation of their homes since built, so we thought

we'd help by illustrating the differences between

what it all means.

8,159 kgCO,,

Average Home

2,704 kgCO,_

1,165 kgCO,,

What's average? Well. cvery home is
different; but for thiswe've ussd s bypical
100m?2 1930 UK semi-detached home:
wiith & family of four living it in. using an
cfficient gas cond=nsing boiler for
hmsting and hot water, We'e used
relisbly pablished data for bocupancy

MNew Build Home

We've transporied our family of four
into & e home that's the same size,
buitt to 2014 Building Regulationsvith
anefficient gas boiler for heating and
hotwater, We've assumed the house
s actually built as itwes designed,
0 haven't made an aflowsnce for

energy demand and National Grid any issues with construction faults
clectricity carbon intensity dates for 2019 or failures {we knoyy, that might be
{thanks v Carbonintensityorpuk!) & bit optimistic of Ust).
Vo T eyt s S e rings ¥ pmu S Bmsa grtin tnoon s mighe s by trm ool

Zero Regulated Energy

This is basically everything without
aplug socket. 5o it includes extract fans,
fixed fights, heating and hot water, butnot
weashing machines, floor lamps and soon.
Theovenis in, the fridee & freezerjant!
Zero means that over ayear, the home
Ecnerates 38 much energy as itnocds to
power the regulated equipment. Todo
this. our Family are noive in & matching size.
home that hasa 13 pans] photowoltaic
arrayan the roof, fecing South.

Zero Energy

This isthe first level toallowour family's
to plug intheir stulf = homes + humans!
Alithe energy used in the home overthe
course of ay=ar, whether from kettios,
Eames consoles, heating, lights or mobile
phonecharping is balanced by the sames
amount of power being gencraicd. Cur
much-relocated family have now moved
into an efficient home with a pretty big
P\ array on the roof. generating just

over IMWh of clectnicity a year!

ZeroCarbon

Our Family can firalhy settie dovn! Their

Zora carbon home goes beyond thezcro
=nergy home by using snerpy storags,
5o the cloctriciby they gencrate canbe
atored for their use, or sxported tothe
Mational Gnd when itcan helpsvoid the

miost carbon emissions. This supports the
Mational Grid to decarbonise their large

scale generation, and with intellipent
energy services from Sero, our family also
get cheaper electricity bills toa;

Beyend Zero Carbon

At Sero, we're siming to go bevond
zZero cﬂ'bﬂ'l hamies wlﬂ'lflm them,
e also want to mrmrfamﬂyﬁ:lr their

mwt%chbﬁmmnf cars

8nd biles, we're warking to include the
energy demands of these inta our

intelligant systeme. So our familiss can
live, work and play, knowing they're
efortiessly zero carbon and aving.

SEroenergy.com



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/.
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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

daccuracy.

As well as protection and enclosure we can now consider:

* Thermal Insulation and temperature control
* Acoustic insulation

* Provision of Light (natural and artificial)

e Controls for humidity and ventilation

* 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
European vernacular buildings )
used rather than loadbearing external walls. Note that the upper floors

: : . roject outwards over the street, This allows more floor area to be created
These are examples of heavyweight construction forms found in England and France. The use of P

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.

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.




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.

Internal gains from

people and
egulprment

Optional renewable en engy

Modern House construction uses a wide variety of materials sysiem 1o schieve Net Zers
and techniques and is not specific to any particular region.
Construction methods, materiality of the building envelope and  seiarshoing
performance of the building fabric can be modified to suit the
requirements.

Continuous Supar
insulated envelope

High performance
windows and doors
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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.




Performance Requirements of the Building Fabric

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

e Structurally Stable

* Durability

* Thermal insulation

* Protection from weather and exclusion of moisture
* Acoustic performance

* Flexibility to change to changing needs

* Aesthetics

* Buildability

e Sustainability

Trigger events?



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

’- --------------
4 Laser Scan and Model

* Accurate geometry
+ Very limited data available

Data Availability

Conversion of Existing
2D information
| + Inaccurate geometry

UWE | \ * Data limited to drawing notes
Bristol ' :i NS e e e -
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Swansea city to Youtube here: https://youtu.be/uYdlggvghsw

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

How can we create data rich intelligent models?

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

S 7
AUTODESK ¢ | 7
REVIT o g

MODELS




