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Context — Computerisation & Employment

THE FUTURE OF EMPLOYMENT: HOW
SUSCEPTIBLE ARE JOBS TO
COMPUTERISATION?*
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Tipping point?




Occupation
Mechanical Engineers

Architectural & Engineering Managers

Architects

Civil Engineers

Interior Designers

Lawyers

Landscape Architects

Construction Managers

Electrical Engineers

Electricians

Construction Trades Supervisors
Engineering Technicians

Plumbers & Pipefitters

Surveyors

Mechanical Engineering Technicians
Architect and Civil Draftsmen
Tapers

Construction & Building Inspectors
Mechanical Insulation Workers
Mechanical Draftsmen

Probability

0.011
0.017
0.018
0.015
0.022
0.033
0.045
0.071
0.1
0.15
0.17
0.24
0.33
0.38
0.38
0.52
0.62
0.63
0.64
0.68

Context — Computerisation & Employment

Occupation
Construction & Related Workers

Carpenters

Glaziers

Tile & Marble Setters
Painters

Civil Engineering Technicians
Drywall and Ceiling Installers
Floor layers

Brick masons

Labourers

Terrazzo workers

Roofers

Crane and tower operators
Electrical Installers {inc lifts)
Model makers

Accountants

Surveying and mapping technicians
Estate agents

Insurance underwriters

Probability
0.71

0.72
0.73
0.75
0.75
0.75
0.79
0.73
0.82
0.88
0.88
0.9
0.3
0.91
0.93
0.94
0.96
0.97
0.93




BIM Maturity 2016

RIBA #¢

BIM Overlay
to the RIBA QOutline
Plan of Work

Edtod by Dale Sindlar
May 2012




Level 3




Level 3

1. L2 with improved contracts and IFC (instead of COBie)
2. New Contracts
3. Internet of Things

4. International

....... Geared to parliamentary cycles



http://www.techweekeurope.co.uk/wp-content/uploads/2012/11/ar_drone.jpg

1963

Plan of Work for Designh Team Operations

1967
1973

1998
2007

2013

RIBA ‘HY



Context — Paradigm Shifts
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RIBA Plan of Work 2013: Unified Industry Stages
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Information
Management - Capex




Collaborative working

Adopting B511000 was a “no-brainer” and doing
so will demonstrate to our customers that we do

what we say- Costain

BS11000 provides a framework and a language to
improve the way we create and sustain our
collaborative business relationships
- Skanska

BS 11000 gives us a ‘universally’ recognised
structure and the catalyst to develop the next
stage of our collaborative working capabilities

— Balfour Beatty




Collaborative working

* How can goals & objectives be aligned?
* Whois the best person to lead the team?
* How can more data be shared?

 (Can the project team raise issues
honestly and openly?

e Who defines value?

TEAMWORK

coming together is a beginning
keeping together 1s progress
working together is success

- Henry Ford
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Collaborative working

* Physiologists

* Sport scientists
* Psychologists

* Epidemiologists
* Mathematicians

e Statisticians




Information
Management
Opex

Plaln Language
Questlons (PLQ)

See PAS 11872
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BIM Protocol

who
what
when
how



BIM Protocol

Specimen Production and Delivery Table for BIM Protocol user Guide

Overall Form and content
Zpace planning
Zite and conkext
Survens
External form and appearance
Enilding and site seckions
Internal lagouts

Decige strateqies
Fire
Physical security
Oizabled access
Plainkenance access
EREEAM

Performance
Euilding
Ekructural
FAEF systems
Requlation compliance analysis
Thermal Zimulation
Euzkainability Analysiz
Acouztic analysiz
40 Programming Analysiz
S0 Cost Analpsis
Eervices Commizsioning

Drop 1
Etage 1

Orop 22
Ftage 2

Drop 2h
Ftage 2

Drop 3
Etage 3

Drop 4
Etage &

Pdadel § Lewel of
Qriginat {  Dhekail

Padel § Level of
Originat £ Dhekail

Padel § Level of
Originat £ Dhekail

Model | Level of
Originat i Diekail

Model | Level of
Originat i Dhekail

Elements, materials components

Euilding

Zpecifications

MEFP zpstems
Constraction proposals

Fhasing

Eite nocess

Sike zet-up
Health and zafety

Diezign

Coanstruction

Dperakion

Architeck: 1 Architeck: 2 Cankracks 2 Cankrackd b Cankractd &
.ﬁ.rchittctg 1 .ﬁ.rchit-:ctg 2 Cnntra-\:tr; 2 Conkractd 3 Cantractd &
i Contractd 3
Architect 2 Contracts 2 Conkracté 3 Contracté 6
: Contract 2 Contractd 3 Contracté B
Cankracks 2 Cantrackd 5 Cankrackd &
Archibect! 2 Cantrackd 2 I:n:hnl:ra-\:l:r; 3 Cnntra-\:tr; &
Architect 2 Contracké 2 Contractd 3 Contracté B
Architect; 2 Contracks 2 Contractd 3 Contracté B
Architect 2 Conkracks 2 Coonkractd 5 Contractd -]
i Conkracks 2 Cankrackd 5 Coankrackd ]
Archibect 1 Archibecti 2 Contracks 2 Conkractd 3
.ﬁ.rchitr_—ct; i ZtrEng i 2 I:-:hnl:ra-\:trg 2 I:-:hnl:ra-\:l:-s: 3
Architect 1 MEP Eng: 2 Conkracts 2 Conkractd b i
: : : Contractd 3 Contracté B
Contractd 3 Contractd 6
Conkractd 3 Contracté B
I:-:hnl:ra-\:l:i.'; 3 I:-:hnl:ra-\:l:r; &
Contractd 3 Contractd B
Archibect} 2 Cantracks 2 Conkractd 3 Cantractd &
MEF Engi 2 Contracts 2 Conkracté 3 Contracté 6
i Ciankracks 2 Ciantrackd 5 Ciankrackd &
Contrackd 35
Conkractd 3
Contractd 3
Conkracté 3
Contracté 3 i
Contracké 3 Contracté B



http://www.google.co.uk/url?sa=i&source=images&cd=&cad=rja&docid=uNoYQyoUB6uMJM&tbnid=knMMGymw1xFhyM:&ved=0CAgQjRwwAA&url=http://www.bimtaskgroup.org/construction-industry-council-cic/&ei=ugJwUY61MojrOrDugZAG&psig=AFQjCNHozkL4URvNyg3-eHIwjOnjA8WcBQ&ust=1366381626863700

What does the client need?

Employer’s Information Requirements (EIR)

Defined progressive fixity of design information
(COBie)

PAS1192-2

Information at handover suitable for:

- CAFM & Asset Management systems (stage 7)

- Data mining (stage 7 to 0)
RIBA ¥



Soft Landings

- Focus on client (user) not Building
Contract

-  New stage 6 with related activities
and processes

- Emphasis on Post Occupancy
Evaluation (POE) and Building
Performance Evaluation (BPE)

Commissioning Training Fine-tuning Post Occupancy Study

0009 oo o
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Digital Plan of Work

who
what

when




RICS




C8 Data Cube

THE DATA CUBES

MASTER CUBE
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Tha data cube The C8 data cube

Getting the data in

Selecting a sector cube

Selecting a project cube

Project

Getting the data out




Getting the data out?

who
what
when

Links to BIM model

e -for what?
* NOTE: 4D/5D from BIM not cube

Contracts

 Professional Services Contracts
* Building Contract

Validation
Specification
Management

* Programme tools
« EVA

Operational tools
« CAFM/Asset management

Project




"YW X 2

Mott MacDonald

1. BIMTaskGroup.org
2. theNBS.com/BIMToolkit
3. Social Media - #BIMToolkit



http://www.bimtaskgroup.org/
http://www.thenbs.com/BIMToolkit/
http://www.thenbs.com/BIMToolkit/
https://twitter.com/search?q=bimtoolkit
https://twitter.com/search?q=bimtoolkit

Classification and
object templates

Uniclass2 — the core classification

1SO
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¥ #BIMToolkit
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Classification and
object templates

E 1 5

provsled in the associated PDF manuals.

Name Definition

LOI = Level of
Information

date that the manufactured item was insta

e of Detail

|_II'|iC||_IE' reference [Prime:

performance cha

Rating, Acoustic rating, security etc). Warranty duration

vical information represented
slter dependant on visual - T Juration of parts warranty {years).
information to be produced.

vwarranty guarantor
/ Installation details

v produced linked to model k

elerment and adjacent constructions. Warranty guarantor

'_’|J|'|:“:li'i'l:l: I'I:IZII'ITIEI[iCII'IZ Warranty start date ne date onwnich the warranty commences.

To provide sufficient information for

the identification, maintenance and

replacement of the element and

sUpport ongoing asset

management. -

#BIMToolkit




Classification and A toolkit for all — buildings, linear networks
object templates and geographical

#BIMToolkit



Classification and D T — Civil
- T o= T Tl Engineering
ObJeCt templates ';E.“;‘j.f‘.if“-“"-"- | | =Mould @50 be provide

Name Definition

R Service

Requirement:

. FTOWIOE ManuUracturer del Y T
Graphic representation of St Manufacturers such a:

permanent way plain line systermn

illustrating |characteristics and jsteners Provide manufacturer details, pro La n d Sca pe

performanice through links to

product splecifications. Tipical Ballast Prowide manufacturer details, oro T TETETEee SrETT]

constructign detail sepatately
produced pnd linked l_.;. Hetailed rail sallast reinforcement  Provide manufacturer detalls, product reference and St ru Ctu ra |
alignment gnd cross section

drawings gnd specificatigns. E N gi nee ri N g

#BIMToolkit




Digital Plan of Work

Who is responsible for
what, when and
clarity on information
requirements

#BIMToolkit




H H #80=IFCPROPERTYSINGLEVALUE {'Notes', §, IFCTEXT (' Windo <IfcText=Further d_esign is needed by the
I I a a n o o r #51=IFCPROPERTYS INGLEVALUE (' TypeID', §, IFCTEXT(' '), § Str'-r'.'Ft“ra'h‘-‘“g'neefl' :]0 Ednsu[':afthaththe
#82=IFCRELDEF INESBYPROPERTIES (' 3EJNvADRESCPAUxixagi oL itse ENTLSELIH AT G TPt
external cladding.</IfcText>

#83=IFCRELASSOCIATESCLASSIFICATICH (' 3DPtREZaX2GOZEF;
_ , < /MNominalValue>
#54=IFCRELASSOCIATESCLASSIFICATICH (' 3£hCPRU?nEpus0T CIHCPropedySinyeUalue>

#85=IFCRELASSIGNSTOACTOR {' 280CcXGwnibe 6dgdk_nEES' , § - <IfcPropertySingleValus id="i107" pos="3">
#86=IFCRELASSIGNSTASES (' 17ZhaPpEniiodeSaTRIXul’ , 7, <Name>TypaID</Name>
#87=TFCCLASSTF ICATTONREFERENCE (§, ' 20-55-75/110", ' Ca - <MNominalValue>
#88=IFCCLASSIFICATIONREFERENCE (§, ', 'Carpet tile sy <IfcText/>

#89=IFCTASK (' 35zpKh4Hn3NxacW4jYFeWR' , #7,4, 4,4, 'Carp </NominalValue>

#90=IFCPROPERTTSET | ' INwiglkurFngs_1Tp7iNE' ,#7, ' PSe </IfcPropertySinglevalue>

<[HasProperties=

#91=IFCPROPERTYENUMERATEDVALUE ('LOD', §, (IFCLABEL ('L
</IfcPropertySet>

#92=IFCPROPERTVENUMERATEDVALUE ('LOI', §, (IFCLABEL('1

- «IfcRelDefipesByProperties id="i108">
#93=IFCPROPERTYSINGLEVALUE {'Motes', §, IFCTEXT (' Floor <Clobalk: 1_GZIW20TOYhDCEB20vnz3 </Globalld>
#394=IFCPROPERTYSINGLEVALUE (' TypeID' , §, IFCTEXT(' '), - <OwnerHist
#95=IFCRELDEF INESBYPROPERTIES | ' DR$9hEIt13VRXI13uc¥T <IfcOwnerMistory xsi:nil="true" ref="i7"/>
#96=TFCRELASSOCTATESCLASSIFICATION (' 0F 1T4S0p13BEgs T </OwnerHistory>
#97=IFCRELASSOCTIATESCLASSIFICATION {' 1wQhdiCl£DBeeno - <RelatedObjects ex:cType="set">
#98=IFCRELASSIGNSTOACTOR | ' 134 aKaciFo8DIACaQr737" , # <IfcTask xsi:nil="true™xgf="i102" pos="0"/>

<[RelatedObjects>

#99=IFCRELASSIGNITASES (' 15WvdiDHESducnQhsI4nse' , #7, . L
- <RelatingPropertyDefinition>

#100=IFCCLASSIFICATIONREFERENCE (§,'15-65-75/135', 'H
#101=IFCCLASSIFICATIONREFERENCE($,'2.1.1.1 Structur <

#102=IFCTASK (' 2LddyI1F9ALIacVQEREMIG' , #7, 4,5, ¢, 'Heavy steel framing system',§,%,.F.,§);
#103=IFCPROPERTYSET (' 1FcVZ4$oPAAEWIXalcsNZL' , #7, ' Piec_dPOW', §, (#104,#105, #106, #107) )
#104=IFCPROPERTYENUMERATEDVALUE ('LOD' , %, (IFCLABEL('C')) ,#31):
#105=IFCPROPERTYENUMERATEDWALUE (' LOI', §, (IFCLABEL {'2')), #32):
#106=IFCPROPERTYSINGLEVALUE [ 'Hotes', §, IFCTEXT (' Further design is needed by the structural endineer to_ensure that the
architect has all of the detail for the external cladding.'),$):;

#107=IFCPROPERTYSINGLEVALUE (' TypeID',§, IFCTEXT(''1,3); .
#108=TFCRELDEFINESEYEROPERTIES ('O mwiwDnSoema3PoGhaD 2T (#7588, (#1020 (#1037 ¢ Sta n d a rd Ised d POW
information to be
used by all in IFC

format

data and an online
verification tool based
on XxBIM open source
technology

#BIMToolkit




Design Responsibility Matrix

A completed Stage 2 Design Responsibility Matrix

Element
Substructure
Frame/upper slabs - steel
Fire protection

Stairs (precast)
Brickwork/blockwork
Masonry support
Curtain walling
Insulated render
Stone cladding
Louvres

Ceiling systems

Hot and cold water services
Ventilation (natural and a/c)

Sprinklers
Electrical services
Lifts

oy i mon |

responsibility detail nformation

C&S engineer

C&Sengineer | 2 | 2
_
et |2 2

'%Pncwwr __
—Avchiect | 8 | 2
_
WaEengnesr | 2 | 2

s R

Mo

"‘1||'|

3|

L.

(%
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HEVNHELRO R ] @LkEl: analogue to digital

Multi-disciplinary Schedules of Services




Descriptive to
Prescriptive journey

Information

1 2 3 4
Information Exchange




Level of Development



What else?

World Wide Web Internet of Things

vou choose to connect you choose to disconnect
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Professional Maturity



Clients

Estates V



Project Outcomes




Project Outcomes

|| I an RIBA CIBSE platform

RIBA ‘HY


http://www.carbonculture.net/orgs/number10/#ccg_period=daily&ccg_etype_graph-widget=elec
http://www.carbonbuzz.org/index.jsp

The design stages

geometry

data

RIBA ‘HY



Stage 2
PLQs



The Lead Designer

lead designer



Briefing to Design to Construction
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Briefing to Design to Construction
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Stage 4: analogue to digital




Stage 4: digital

3D printing

RIBA Hv
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Future Design Processes

A+B+C =D

RIBA ‘HY
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