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Building Information Modelling (BIM)
is applied at every stage of the
construction and infrastructure process
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GeolnfoStrategie a stavebnictvi

. GeolnfoStrategie 2014

- Vychodiska: Projekt MMR v ramci strategie Smart
Administration

- Digitalizace uzemnich, stavebnich a dalSich vybranych fizeni
a postupu dle stavebniho zakona

- Priklady pro implementaci sluzeb nad prostorovymi

informacemi
- Vystavba a investice
» .. VSe probihd prakticky on-line, nemusim ani opustit svou kanceldr. ..

A také vyrizeni vSech nezbytnych formalit bylo velmi jednoduché.
Zpracovanou studii a ndsledné cely projekt ve 3D jsem jednoduse
zadal do aplikace, na jejimzZ konci jsem ve velmi kratkém terminu
ziskal vsechna potrebnd stanoviska. A také se na mé nikdo nezlobil —
diky 3D vizualizaci projektu si kazdy ucastnik uzemniho a stavebniho
rizeni mohl udélat velmi dobrou predstavu o rozsahu stavby vcetné jeji
budouci kompozice do stdvajici zdstavby a krajiny.



CZ
Spoluprace MPO a CzBIM -l

=» v Cervnu 2014 zahajena spoluprace Odborna rada pro BIM
s odbornou organizaci CzBIM

=» podpora pfijeti pravidel pro zavedeni metodiky BIM v CR, s
cilem jejich promitnuti do:
» zdkona o verejnych zakazkach
» stavebnich predpisu a technickych norem

=» navrh na vznik expertni skupiny — Koordinacni komise
pro zavadeéni BIM

» cca 10-15 clenu, zastupci z rGznych oblasti stavebnictvi (ministerstva,
VS, stavebni flrmy, projektovani a ocenovani staveb, atd.)

» cilem zavedeni metodiky do praxe BIM v CR

=» projekt Strategie zavedeni BIM do praxe v CR

MPO jako koordinator zavadéni BIM v R




Projekt Strategie zavedeni BIM do praxe

=» stanoveni planu projektt (Cinnosti), nutnych pro zavedeni BIM
do stavebni praxe

definice etap Zivotniho cyklu

stanoveni Urovni podrobnosti BIM modelu

2015 || 2016 || 2017

=» zahajena spoluprace s MPSV — moznost financovani projektu
z operachiho programu Zamestnanost, PO 4: Efektivni verejna
sprava

klasifikace stavebnich dild

vV v Vv

narodni BIM knihovna
» BIM pozadavky statni spravy

=» stanoveni harmonogramu (cca 3 roky)

MPO jako koordinator zavadani BIM v R




GeolnfoStrategie a stavebnictvi

Akcni plan GeolnfoStrategie 2015
063 - Analyza a optimalizace zivotniho cyklu projektové
dokumentace staveb (PDS) jako zdroje a konzumenta
prostorovych dat metodou BIM

Aktualizovany akcni plan GeolnfoStrategie 2016
- 063 - Zavedeni informacniho modelovani staveb (BIM)
pro potreby verejnych zadavatelu, analyza sou¢asného
stavu a navrh metodiky predavani dat mezi etapami
zivotniho cyklu stavby vCetné stanoveni potrebnych
zdrojovych prostorovych informaci a vyuziti vytvorenych
dat.



Aktualnl souvislosti BIM a NIPI

Digitalni Cesko — Informaéni koncepce CR, Digitalni ekonomika a spoleénost
- MV
«  Usneseni vlady CR €. 629 2 3.10.2018
- Digitalizace stavebniho fizeni a uzemniho planovani - MMR
* Novelizace zakonem ¢. 47/2020 Sb.
- Zakon o pravu na digitdlni sluzby ¢. 12/2020 Sb. - MV
« Novy stavebni zakon — MMR
- Koncepce zavadéni metody BIM v Ceské republice - MPO
e Aktualizace Koncepce usnesenim vlady CR €. 41 z 18.1.2021
«  Ukol 23: UloZeni povinnosti pouziti BIM — MPO (MMR)
*  Pfiprava navrh zakona o informacnim modelovani
e Ukol 29: Stanoveni vztahu dat narodni infrastruktury pro prostorové
informace (NIPI) a BIM v navaznosti na IFC— MPO (MMR, MV)
* Ukol 30: Zajidténi vyuZitelnosti dat z BIM model{l pro rozvoj narodni
infrastruktury pro prostorové informace (NIPI) - MV (MMR, MPO)
e Veécny zamér zakona o narodni infrastrukture pro prostorové informace —
MV
* Usneseni vlady CR &. 799 z 27.7.2020
* Projekt ,Strategie zavedeni metodiky informacniho modelovani staveb pro
potfeby verejnych zadavatel4“ — MPO
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Nové pozadavky na vystaveneé prostredi

European Green Deal
e EU Circular Economy Action Plan
e 3.6 Construction and \ 4
buildings

e EU Strategy fora

Sustainable Built Environment Ci rcular Economy

e Construction Product Regulation

e Circular economy principles for i
buildings design and developing ACtIOﬂ Plan
digital logbooks for buildings

e Integrate life cycle assessment
in public procurement

A Renovation Wave for Europe”
initiative - energy efficiency

For a cleaner and
more competitive

Europe ‘




Built Environment
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Internationalisation

It is recognised that the contribution of a “high-quality Built Environment is crucial
to achieving a sustainable society, characterised by a high quality of life, cultural
diversity, individual and collective well-being, social justice and cohesion, and

economic efficiency”.




Integrované digitalni vystaveneé prostredi

e Integrated Digital Built Environment (IDBE)
e spolecna pracovni skupina OGC a buildingSMART International

Managingthe Natural &

" Understanding &
Built Environment

Geospatial Modelling
(ISO / TC 211: 191(1-11), 19136, 19109, 19150)

JointI1SO/TC59/SC 13 - ISO/TC 211 WG:
GIS-BIM interoperability

Detail
BlEp Winjay

Built Asset Modelling
(ISO /TC 59 / SC13: 16739, 29481, 19650, 12006)

Planning, Designing,
Construction & Operation '
of Built Assets |

¥aujoo
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Digital Engineering & Asset Management




Projekt MPO - Formulace pozadavku BIM na NIPI

e V kontextu rozvoje stavebnictvi 4.0 a jeho poZadavku na verejnou spravu
spolecnosti 4.0

e Vytvoreni podminek pro propojeni Digitalni mapy verejné spravy s modely
Digitalniho dvojéete vystavéného prostfedi CR

e Stanoveni pozadavku v ramci ostatnich soucasti NIPI:

e Pro ucely harmonizace a zpristupnéni autoritativnich datovych zdroj
vzniklych na zakladé vyuziti metody informacniho modelovani staveb a
souvisejicich postupu digitalizace procest ve vystavéném prostredi pro
efektivni podporu agend verejné spravy i soukromého sektoru je
nutnou podminkou existence integracni platformy pro modelovani
vystavéného prostredi, jakozto nedilné soucadsti referencniho rozhrani.



Navrh vécného zameru zakona o NIPI — Schéma NIPI

Digitalni Cesko

Digitalni ekonomika a
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Navrh vécného zameru zakona o NIPI — Schéma NIPI
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Built Environment?

e (Czech CSN standard definition

e Vystavéné prosttedi - Built environment (CSN EN 1SO 41011/3.2.3) collection of buildings,
external works (landscaped areas), infrastructure (3.2.3.1) and other construction works
within an area; ,,skupina budov, venkovnich stavebnich dél (krajinné upravenych mist),
infrastruktury a dalSich stavebnich dél v oblasti“.

e Vybudovand prostfedi (CSN 1SO 12006-2/3.1.7) jednotlivych Stavebnich komplex( (CSN
ISO 12006-2/3.4.1) jsou skladebna v SirSim evidenénim ramci Vystavéného prostiedi NIPI,
které podléha administraci SES.

e Vybudované prostfedi STAVBY (CSN I1SO 12006-2/3.1.7) fyzicky stavebni vysledek (3.4.6)
urceny k tomu, aby slouzil k urcité funkci nebo Cinnosti uzivatele.

e Vybudovany prostor (CSN ISO 12006-2/3.4.4) prostor (3.1.8) vymezeny vybudovanym
prostredim (3.1.7) nebo pfirodnim prostfedim (3.1.6) nebo obéma, uréeny pro Cinnosti
uzivatele nebo pro vybaveni.

e Novy stavebni zakon (navrh)

e § 13 Vystaveéné prostredi: Vystavénym prostredim se rozumi prostredi vytvorené nebo
upravené clovékem vné i uvnitf budov zahrnuijici stavby a volna prostranstvi verejna i
neverejna.




Digital Built Environment?

Physical Asset Digital Twin

e Digital twin
e Twin—Gemini— Clone — Replica -
Shadow — Mirror — Voodoo doll
e Digital twin (CDBB):
e Arealistic digital representation of

assets, processes or systems in
the built or natural environment.

e What distinguishes a digital twin
from any other digital model or
replica is its connection to its
physical twin

e National digital twin (CDBB):
An ecosystem of digital twins

Global digital twin

market valuation $35.8bn
UsD

$3.8bn

connected via securely shared UsD

data. I

2019 2025

The Gemini Principles — Centre for Digital Built Britain (CDBB), 2018 Digital twins for the built environment - IET, Atkins, 2019




Benefits

The aim is to create a ‘single version of truth’ for an asset, where all data can be accessed and viewed
throughout the design-build-operate lifecycle. This is distinctly different from a ‘single source of
truth’, as a digital twin is about using a constellation, or ecosystem of technologies that work and

connect.
Reduce construction

and operating costs

Increase productivity
and collaboration

Improve safety

Optimise asset
performance and
sustainability

Virtual scenarios on construction sequencing and logistics can be run and
visualised, familiarising workers with required tasks and reducing costly re-works.
Through data-driven decision-making, and Al/ML, they can predict maintenance
activities and events, which in turn will help navigate unexpected interventions and
ultimately streamline costs throughout the asset's operational life.

Vital information about the built asset can be stored and analysed throughout
its lifecycle, and kept current. This information (such as design documentation,
inventories, material specifications, and programmes/schedules) can be easily
accessed and used to assist decision making and de-risk project execution.

On-site workers can get real-time tracking and alerts about the site, including
hazardous area notifications and emergency situation response instructions.

Operational and occupational data can be monitored and analysed in real-time,
providing valuable insights on how the asset is used and currently performing.

This provides the ability to answer questions, such as: Where are the highest risk
maintenance items? alongside determining scenarios such as: If | change X how will
it impact Y? These insights can be fed back to designers for better, more efficient
built assets in the future — helping countries meet obligations to UN Sustainable
Development Goals (SDG)™.

Digital twins for the built environment - IET, Atkins, 2019




Benefits of the use of geospatial data in built environment

Base maps 3D buildings

Maintenance Orthophotos [+ _ - Floodrisk maps Planning
€1370 M > Roadand Real estate €320 M
Realised €137 M o street network | information Realised €128 M

Data models of
buildings and ,

\ . v-,: Satellite images

IO

infrastructurs

Digital terrain
model

Addresses

Satellite Reference
spelre systems
:' Asset and Facilities posiliening 4 3
- Management Commercial Utilities Construction
€680 M Bropaities Laser scanning €3500 M

data

Name register Realised €350 M

Realised €168 M

Traffic Building and Protected areas
information ~ dwelling register

Share of Geospatial Platform €327 M

—

Figure 3. The potential and realised benefits of the use of spatial data in built environment.

The economic value of spatially enabled services in Finland - Spatineo, 2018
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BIM BIM Data

Planning Data TIN Survey Data

Nature and Species Protection

Biotope / Habitat Types

GIS Environmental
Planning Data

(selection) Land Use Suitability

Vegetation Structures

Soil
| Geology
Digital Orthophoto
Actual Land Use
GIS ‘ 3D Buildings
Base Data Real Estate Cadaster (ALKIS)
Digital Terrain / Surface Model
Topographic Map

Fig. 2: Integration of BIM data and GIS environmental planning data
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THE BUILT
ENVIRONMENT

Geospatial
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Finska vladni BIM strategie

BIM definition roadmap for the built environment

TUMA

Kuntapilotti
5] RA-dini Semantic interoperability Collaboration platform
KI dlm theme groups ontologies, code lists and
RASTI data models

Building contraol §§ Common BIM Reguirements . .
specifications COBIM2020 Updating and BIM data is standardized

implementing to comply with MRL
5.2.1999 /132

Digital

the guidelines

International Development of
requirements international standards

IFCis
certified by

BIM data is standardized
to comply with MRL2023

Development
of ISO/CEN

Builded enviroment data
requirements (RYTJ)
. development and guidance
Arch f tandard:

International IFC Implementation

Automated the National

ng the technic , Checking of BIM-based
R B e Implementation e : .
\patibility b Piloting and guidance building permit against

data and regulations . .
s regulations is automated

Development of machine-

Integrated readable regulations

Fmporistaministesio
Miljminisariat
Mintsary of tha Ervimnment




The Principles

The Gemini Principles

Purpose: Public good Value creation Insight

Must have Must be used to Must enable Must provide

deliver genuine public value creation determinable insight into

benefit in perpetuity and performance the built environment
improvement

clear purpose

Trust: Security Openness Quality
Must be Must enable security Must be as open Must be built on data of

and be secure itself as possible an appropriate qualit
trustworthy - PRISR SRS

Function: Federation Curation Evolution
Must function Must be based on a Must have clear Must be able to adapt
. standard connected ownership, governance as technology and
effectively ‘ ‘ ,
environment and regulation society evolve

The Gemini Principles — Centre for Digital Built Britain (CDBB), 2018
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Digital Twin Maturity

Maturity element
(logarithmic scale

of complexity and

connectedness) Defining principle Outline usage

0 ~ Reality capture — Brownfield (existing) as-built survey
(e.g. point cloud, drones, photogrammetry, or
drawings/sketches)

1 - 2D map/system or 3D model - Design/asset optimisation and
(e.g. object-based, with no metadata or BIM) coordination

2 — Connect model to persistent (static) data, - 4D/5D simulation
metadata and BIM Stage 2 — Design/asset management
(e.g. documents, drawings, asset - BIM Stage 2

management systems)

3 - Enrich with real-time data ~ Operational efficiency
(e.g. from loT, sensors)

4 — Two-way data integration and interaction — Remote and immersive operations
— Control the physical from the digital

5 — Autonomous operations and maintenance - Complete self-governance with total
oversight and transparency

Digital twins for the built environment - IET, Atkins, 2019




Digital Twin Maturity

Analytics and
simulation engine

Physical Asset Digital Twin

Element 0
Reality capture

Element 1
20 map/system
or 3D model

Element 2

Connect to
persistent data
and BIM

Element 3
Enrich with
real-time data

Element 4

Two-way
integration and
interaction

Element 5

Autonomous
operations and
maintenance

-----d--D----P-d-

ital twins for the built environment - IET, Atkins, 2019
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Digital Twin Maturity

Data Access
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CDBB: Pripad uziti jako vychodisko pro digitalni dvojce

a8

Stakeholders

Ecosystem of connected
digital twins




cdbb: Flourishing systems

Re-envisioning infrastructure as a platform for human flourishing




cdbb: Flourishing systems

Re-envisioning infrastructure as a platform for human flourishing

Economic o
Infrastructure

soclal |
Infrastructure

Natural
environment

Our bulit environment
Is an Interconnected

system of systems




cdbb: Flourishing systems
Re-envisioning infrastructure as a platform for human flourishing

Data
suonuana|

connectlons between physical
and digital assets - to become
a cyber-physlcal system




Management Framework

Champion human-

cdbb: The pathway towards an Information

Delivery better through-

Grow new career, Smart asset centric design of life economic, social
business and_ export Digital management infrastructure and and environmental
opporiunivcs construction and operation services value from our assets
Smart Security-minded Platform approach Smart Digitisation of Mational
contracts and information to design for infrastructure existing assets digital twin
procurement management manu;?m;:-egafai ]
assembly. (P-
[ |
[
=

Design

Use best practice, secure
by default, information
management and digital
techniques to get data right
from the start and design
better-performing homes,

buildings and infrastructure.

Build

Exploit new and emerging
digital construction,
information management, and
manufacturing technologies
and technigues to improve
safety, quality and productivity
during construction.

Operate

Use effective information
management to transform
the performance of the built
environment and the services
it delivers.

Integrate

Understand how the built
environment can improve
citizens' quality of life and
use that information to
drive the design and build
of our economic and social
infrastructure and the
operation and integration of
the services they deliver.



cdbb: The pathway towards an Information

Management Framework

A National Digital Twin enabled by an
Information Management Framework
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buildingSMART International:
Enabling an Ecosystem of Digital Twins

An Ecosystem of Digital Twins



Other international efforts

e Australia

e Principles for Spatially Enabled Digital Twins of the Built and
Natural Environment in Australia

e Sweden
e Smart Built Environment, Strategic Innovation Programme
e Finland

e RASTI - Standardisation of information management in the
built environment

e Estonia
e Vision of e-construction platform



EIP SCC Open Urban Platforms

e European Innovation Partnership on Smart Cities and Communities

e Reference Architecture & Design principles

e TOGAF Framework
e (Capability map
e Information systems architecture

7. Stakeholder Engagement & Collaboration Capabilities

6. City / Community Specific Capabilities

5. Generic City / Community Capabilities

4. Integration & Orchestration Capabilities

1D

3. Data Management Capabilities

7. Staweholder Engagement & Colaboration Capabilties

2. Device Asset Management & Operational Services Capabilities
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6. Speciic City / Community Capabiies

1. Communications, Network & Transport Capabilities

L ,

0. Field Equipment / Device Capabilities

8. Privacy & Security Capabilities

9. Common Services Capabilities

5. Generic City | Community Capabiities
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4. Integration & Orchestration Capeabiities
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3. Data Management 8 Analytics Capabilties
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2. Device Asset Management 8 Operational Senvices Capabilities
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1. Communications, Network & Transport Capabilbes
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0. Faid Equipment / Device Capebilites
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DigiPLACE (Digital PLAtform for Construction in Europe)

e The highest-level objective of the
DigiPLACE project is to create a
Reference Architecture Framework
(RAF) for the digital industrial platform
for the construction sector based on a
shared consensus along the entire

chain.
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Digitalni Cesko

Narodni investiéni plan

Rozvoj dopravni a technické infrastruktury
Rozvoj siti nové generace|

Rozvoj rychlych ielezniénich spojeni
Energeticka koncepce

Energie z obnovitelnych zdroji
Energeticka dfinnost

Chytré sité a loT

Regiondlni rozvoj

Urbanni politika

Uzemni rozvoj, planovani a rozhodovani
Planovani a piiprava investiénich zaméra
Studie a navrh staveb

Piiprava staveb

Realizace staveb

Sprdva, provoz a adriba

Hospodaieni s majetkem

Registr bytd

Integrovany zachranny systém

Poiadrni ochrana a prevence

Krizowvé Fizeni

Zajiiténi narodni bezpeénosti

Ochrana kritické infrastruktury

Obrana

Pripady uziti pro Digitalni vystaveéneé prostredi

Inteligentni dopravni systémy

Centralni evidence dopravnich siti

Mobilita pro vSechny
Autonomni mobilita

Ochrana Zivotniho prostiedi
Environmentalni bezpefnost
Hospodaieni s pfirodnimi zdroji
Ochrana pfed nasledky sucha
Akumulace povrchovych vod
Ochrana pied povodnémi
Adaptace na zménu klimatu
Obéhové hospodaistvi
UdrZitelny rozvoj

Chytré regiony — mésta — obce
Narodni inovaEni strategie
Strategie umélé inteligence
Strategie vyzkumu a vyvoje
Digitdlni vzdélavani
Modernizace vefejné spravy
GeolnfoStrategie

Podpora inovativniho podnikdni
Pramysl 4.0

Penéinictvi a pojistovnictvi

Doprava 4.0

Reality




Projekt MPO - Zajisténi vazeb metodiky BIM na IS VS

e Zdroje pro identifikaci — pfipady uziti
e Agendovy informacni systém (AIS) Pusobnostni Registru prav a
povinnosti (RPP)
e Katalog ISVS (pres 400)
« Databdze strategii — Portal strategickych dokumentd v CR (pfes 1600)
e Vybrané agendy a strategie VS ve vystavéném prostredi
e Identifikované AISa IS VS

® StaVEbnl, Fa,d City level digital twins

pe oy 7 . = Planning future investments
e Sprava nemovitého majetku Tanspor use scenr
e Sprava pozemnich komunikaci

e Sprava majetku ve vlastnictvi statu

Optimisation - future

7 i
¢ S p rava b u d ov Predictive maintenance Safety and resilience
s - Certification
i RUlAN . « Fire safety
~ C_)peratlons - current = Calculati ;g resilience levels
[ ) H ZS - ISO R’ J IS P Control of autonomous systerns
e |SNIPI

e Jednotny informacni systém Zivotniho prostredi




buildingSMART Czech Republic

Chapter Community Engagement

e bUIldingSMART.

‘ ’ International
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Questions?

Kontakt
Leos Svoboda
svoboda@czbim.org
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