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December 17, 2016

i = =rwn -V OpenAl SolarCity

Traffic is driving me nuts. Am going to build a hyperlcop |one SPACE>X
tunnel boring machine and just start digging...

Software to transform standard industry robots into

autonomous 3D printers The first step was to make

. . . . everybody want this project.
Focus on metals using Wire-Arc Additive Manufacturing

Gijs van der Velden, COO , ,
Multi-disciplinary team collaborating with several industry

players
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Smarter & safer
construction.

Getactionable data, minimize costs, and make smarter
business decisions using the Site Scan™ construction drone
platform.

The DAQRI Smart Helmet concept proved professional-grade augmented reality
can change how people work
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MASSIVE ASSETS
GENERATE MASSIVE
AMOUNTS OF DATA.
CAN YOU HANDLE IT?

Right now, construction data is siloed and
getting lost throughout the project
life cycle.

Uptake's products improve the orchestration of your
construction business by using all your data to boost
equipment productivity and reduce safety risks.

Predictive analytics software for
construction and other heavy
equipmentindustries

Optimize unscheduled
downtime, lifespan,
maintenance cycles, etc.

Forbes' hottest start-up of 2015
and now valued at over $2bn

Liverpool Street - How Crossrail interfaces with the City, via BIM
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Malcolm Taylor, Crossrail "If you're smart about

BIM you can hit 15%-20% savings in
infrastructure and efficiency in the longer term" Crossra"

Modelos de Informagao Estruturada
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By 2025, “full-scale digitalization...

will lead to annual global cost savings
of 13% to 21% in the design, engineering
and construction phases and 10%

to 17% in the operations phase”

Implementagao BIM no setor publico

28.3.2014 Official Journal of the European Union L 94/65

DIRECTIVE 2014/24/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 26 February 2014
on public procurement and repealing Directive 2004/18/EC

4. For public works contracts and design contests, Member
States may require the use of specific electronic tools, such as of
|building information electronic modelling tools Jor similar. In
such cases the contracting authorities shall offer alternative
means of access, as provided for in paragraph 5, until such
time as those tools become generally available within the
EUROPEAN PARLIAMENT - meaning of the second sentence of the first subparagraph of
paragraph 1.




CEN/TC 442 - BIM

EUBIM
©EUuBM

cRoum

Bringing together national efforts into a commeon
and aligned European approach to develop a o
world-class digital construction sector, brve

1 i £ 8 Tk Gy

Europes public procurers, pallcy makers and public estate owness recognize
the pasitve publie

Works and the construction sector. The ToskGroupis vision i 1o encourage the
BIM, a5 g

Qur Vision

lic works

aim of Improving value for public money, the public estate and for

the sustainable competitiveness of industry.

Algumas Normas ja publicadas como ENs:

EN ISO 29481-2:2016 — Building Information Models - Information Delivery
Manual - Part 2: Interaction Framework;

EN ISO 16739 — Industry Foundation Classes (IFC) for data sharing in the
construction and facility management industries;

EN ISO 12006-3 — Building Construction - Organization of information about
works - Part 3: Framework for object-oriented information;

prEN ISO 19650-1 — Information Management using Building
Information Modeling - Part 1: Concepts and Principles;

prEN ISO 19650-2 — Information Management using Building Information
Modeling - Part 2: Delivery Phase of the assets;

prEN ISO 29481-1 — Building Information Models - Information Delivery Manual
- Part 1: Methodology and Format.
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@EU

Handbook for the introduction
of Building Information Modelling

by the European Public Sector

P Responsibilities
S S Skills

Capacity
Incentives
Data exchange Security
Collaborative working & coordination Technical information
Information management Validation
System engineering Use

Mission Numérique Batiment

Rapport

Bertrand DELCAMBRE

‘ 20 M € d'euros
pour 3 priorités

des logiciels.
2 ‘& Benchmark
Monter en compétences @ QWI: ml:lﬁsm“mm
Espaces collaborati

p atits.
w - s gt Hortée en ompetence des tertfaives
Chintiess menés en BiM

Plan 1
dans le Batiment | ®

Qutils asistance

Numeérisation des régies  Portail wety

Vabises de sensibilisation  Plate-forme collaborative:
Aide 2 chobx des outis  BRiliothéque dobjets
Convention BIMMOE  Charte BiM et MOA
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First target level description

DNV SANDLUNGHELOER I REGIOA

* BIM roles and responsibilities
defined and filled
* Adberence to the guidng
| Dinipics of ctbid Bouin

tral exchange formats
« Defined data drops

+Federated models

* Data validation against EIR's

1 Germany
N Technology
|| [~ BiM objectives and uses. « BIM competency s pre-
« File-based collsboration - SO tian criteria

19650 {in development) J
Processes Policy

$ Bundesministerium
tiir Verkehr und
igitale Infrastruktur

Reform Committee ,,Major Projects”

.The main objectives of the committee are:

Project delivery on time & budget and increased
transparency whilst meeting quality and
performance criteria [...]

This includes a fundamental review of our processes,
policies and guidelines”

Minister Dobrind stellt Aktionspian
Fur GroBprojekte vor (Quelie: BMVT)

btip: = /ArtikelL ssion-bau

von.

rojekian him

Ministério da

IndiGstria, Comércio Exterior e

Servigos nosoce

Ouvidoria ~ Area de imprensa  Acesso a Sistemas

PAGINA INICIAL > NOTICIAS > DECRETO CRIA COMITE ESTRATEGICO PARA A DISSEMINAGAO DO BIM NO BRASIL

e Decreto cria comité estratégico para a
Comex Vis 0 0 ~ 0
disseminacao do BIM no Brasil

Siscomex Criado: Ter¢a, 06 de Junho de 2017, 16h15 | Publicado: Terca, 06 de Junho de 2017, o m
mil

1815 | Utima atualizagéo em Terga, 06 de Junho de 2017, 16h18

Brasil Mais Produtivo

ASSUNTOS O Ministério da Inddstria, Comércio Exterior e Servigos exercera a presidéncia do Comité
Interministerial

Comércio Exterior

Comércio e Brasilia (06 de junho) - Foi publicado na edicdo desta terga-feira do Diario Oficial da Unido o decreto presidencial que
Servigos cria o Comité ico de do Building i ing (BIM), com o cbjetivo de propor, no
Competitividade ambito do Govemno federal, a jia Nacional de D i do BIM.

Industrial

© BIM & um modelo de gestdo de informagéo que aumenta a produtividade e reduz custos e riscos na construgéo civil.
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[ rII3 Site da CT197 (www.ct197.pt)
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REQUISITOS
DE INFORMAGAQ
DA ENTIDADE

CONTRATANTE

Comercial

Objetivos e dmbito BIM; usos BIM; direitos de
propriedade;

Gestao

Fungdes e atribuigdes; processos de colabora-
¢ao; partilha de informagé&o e sistema de autori-
zagoes; seguranga; gestao da qualidade; entrega
e aprovagao da informagéao;

Técnica

Softwares e plataformas; formatos para troca
de informagao; levantamentos, cadastros e in-
formagoes existentes; sistema de coordenadas
e referenciais; niveis de desenvolvimento da
informacao (em inglés, Levels of Development
(LODs); tolerancias de modelagdo; nomenclatu-
ras de ficheiros e pecas desenhadas; necessi-
dades formativas.

NIB

CT197 BIM

D/ B P004 Perto
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Welcome  About - R - BIM Partners ~ Tasl

"This Government's four year strategy
for BIM implementation will change
the dynamics and behaviours of the
construction supply chain, unlocking
new, more efficient and collaborative

ways of working. This whole sector
adoption of BIM will put us at the
vanguard of a new digital construction
era and position the UK to become
the world leaders in BIM.”

Francis Maude
Minister for the Cabinet Office

23

UK BIM Levels

Separate sources
of information

Separate sources  covering the Integrated

of information range of asset ~ Federated file-  electronic

covering the basic  information in based electronic  information with

assels information  semi-structured  information with  full automated

in paper electronic some automated  connectivity and

documents documents connectivity web-stored
Level 0 Level 1 Level 2 Level 3

/
/ iBIM

Lifecycle asset management

s
3
S
2
20 | 30 | E IFD
Z IFC
CPIC IDM
Avanti
CAD | &siiszz07 1SO BIM
User Guides CPIC| Avanti, BSI © 2008/ 13 Bew-Richards
Drawings, lines, arcs, text etc. Models, objects, collaboration integrated, interoperable data
| 1
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Level 2 BIM “Package”

PAS1192:2 Capital Delivery
PAS1192:3 Operational Delivery
BS1192:4 Data Structure

Data Classification

PAS1192:5 Security
BIM Contract Protocol
Government Soft Landings

Master Information CONTRACT AWARD BIM Execution Plan PROCUREMENT
Delivery Plan (BEP)

DELIVERY EXECUTION

(MIDP)

Employer’s Information|

STRATEGY

NEED

Requirements.

L Project Information Model (PIM) | AssetInformation Model (AIM) ,
T T

Documentation

Non-Graphical Data

g,
1 —

2 8 4 5 6 7
BUILD & HANDOVER &

COMMON DATA (CDE)

Information Model

MOBILIZATION

| Maintain, Refurbish, End of Life or Build |

[ SRS SO P — .
— — — E— (") [ )

E m;g‘?:ranwvign @ © <«© <O DV O <O OV %
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Legend
Information Management
B2 o I e
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) Figure 2 — The information delivery cycle

Information Model

(ot el
[Qp— ! ! ! ! ! 1 PAS 1192-3:2014
| G <0>\ s s Sm slE sl sl 2l Iical for information management
| yl¢ ¢y 0y ¢y Cylc
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| | building information modelling
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Figure 5 — High-level asset information process map

| Asset Management Policy/Strategy I | H
| i Other H
BS IS0 55000 | : organlzational ;
i policies,
| !strategies and!
| | plans
| Asset Management Plan | I i
— — I
[ — ]
| Organizatlonal Informatlon Requlrements (OIR), see 4.3 & 4.4
T
— o T
3 Project | |
< Information | |
2 Models | |
1§ (PIMs) - | | Linked | |
I § PAS 11922 | enterprise | |
[ - \ systems, | |
| E < and \ seedd ||
4]
I 5 ] Asset ‘ !
| ] Information ‘ |
| E (external | |
2 contracts or | I
| E in-house I | I
I @ works), I | |
]
< see 4.5.4 I See Figure 7 |
| ISP -5 .17 J
I See Figure 6

I_Infurmatlnn Management Process (IMP)
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Atengao aos inumeros desafios!!!

- Sera que o modelo digital representa mesmo a realidade que se

pretende?

- Que informag¢do o modelo deve incluir e como deve ser

estruturada?

- Quem gera estes modelos? Sera a cadeia de producdo da

construcdo capaz de os desenvolver de forma fluida?

—> Quem contrata estes modelos digitais da realidade? E como

garante a sua fiabilidade?

Data to share

International standards, e.g. ISO, EN

Internal manufacturer data’ ™

Software specific ™

National data dictionaries, e.g. LEXICON,
CEN/TC 442

National specifications

Impacted by

region

Impacted by product type

General data on a product

Corporate or production data

Software specific parameters

National parameters

Specification system
parameters

6/22/2018
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