Unleashing the potential of
openBIM

openBIM for Architects in Design, Collaboration and
Statutory Submission

Ar. David Fung
BSI Committee Chairman, HKABAEIMA, HKIA, HKIBIM

Registered Architect
Managing Director, A.C.I.D.



Hong Kong Institute of Architects

1998 Triforma

- TR

2001 Architectural Desktop

N,
f".n‘.‘ )
N e B
i e
Autodesk Aréhltg;:tura_l_. Deskto
e ey £

2005 Revit

2020 ArchiCAD

~ 5l GEOMETRY AND POSTIONING

Wall Top:

1. Story (Home = 1) BIRAL
_— [ Generic Wall/shell

I My BIM Journey



Hong Kong Institute of Architects

* Long BIM History in HK and worldwide — 30+ years

3D BIM Model > Drawing Production > Paperless (BIM Model Only) > Automation, Al

(Legal and Contractual)

Reality > Virtual > Reality
(Scanning) (BIM Models) (Real Construction/ Asset)

 Many Standards - ISO, National, CIC, Organizational, Project Level ......

« Many Specific purposes — Design Authoring, Submission, Tender, QTO, 4D, Medical, Civil, Landscaping ......
« Many BIM Platforms — Revit, ArchiCAD, Tekla, AecoSim ......

» Multi-Collaboration platforms — PMS, CDE, DMS, CQMS, FM, BMS ......

| 1.BIM Development
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Result in:

« Software do NOT talk to each other

» Data loss during conversion

 Not Backward compatible — e.g. cannot not save as Revit 2020 to Revit 2018
» Different disciplines hard to talk
 Information Flow interrupted

* Upgrade every year?

* High digital maintenance cost

- Upgrade every year? - DIGITALG[?ERK
- Digital Dark Age N :ff"i‘j";.gwq

Thus industry needs one open format

| 2. Why we need Open BIM in Industry?
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buildingSMART.

= International home of openBIM«

- alliance of construction and facilities management organizations established to standardize
processes, workflows and procedures for building information modelling (BIM)

» Proactively facilitate with key leaders the active use and promulgation
of standards enabling civil infrastructure and building asset data and life-cycle processes to be
seamlessly integrated openBIM standards, improving the value achieved from investments in
the built environment and enhancing opportunities for growth.

» Vision: Sustainable Building Industry
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The Government of the Hong Kong Special Administrative Region
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BRERE Development Bureau
THE Government Secretariat
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Central Government Offices,
FLFf RS A3 18 1 2 Tim Mei Avenue, Tamar,

Hong Kong
Re% :  DEVB(W) 430/80/01

Group : 2,5,6
20 December 2021

Development Bureau
Technical Circular (Works) No. 2/2021

Adoption of Building Information Modelling
for Capital Works Projects in Hong Kong

Scope

This Circular sets out the policy and requirements on the adoption of
Building Information Modelling (BIM) technology.

2. This Circular applies to works either by government staff, consultants or
contractors.

Effective Date

3. This Circular takes effect on 1 January 2022.

Effect on Existing Circulars and Circular Memoranda

4. This Circular supersedes DEVB TC(W) No. 12/2020.

DEVE TC(W) No. 22021 Page 1of 18

BIM Software

25. Specific brand names and models of BIM software shall not be stated
in tender specifications of consultancy agreements and works tenders.
Notwithstanding considerations on compatibility, product makes and models
should not be specified. WDs shall ensure that tender specifications must be
performance and function based to align with the software-neutral policy. An

open BIM strategy|should be adopted as far as practicable.

Production of Two-Dimensional Drawings

26. The industry used to adopt two-dimensional (2D) Computer Aided
Drafting (CAD) drawings and WDs have been following the “CAD Standard for
Works Projects (CSWP)” for 2D CAD drawings. For BIM projects, 2D
drawings shall be generated from the 3D BIM model. WDs and their engaged
consultants/contractors shall cease producing 2D drawings by other platforms if
those drawings can be generated from the 3D BIM model. 2D drawings which
are generated from the 3D BIM model need not follow CSWP if technically
impracticable.

DEVB TC(W) No. 2/2021 Page 7 of 18
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Global Adoption of open standards and openBIM®

Canada: Department of

fational Defense

USA: General
Services Agency (GSA)
mandales use of IFC

USA] RASHTO publist es
IFC Resotutions

Chile: IFC used far
gulamation of pubiic
hausing projects

Denmark: IFC
mandate for Govt
Projects

UK: BIM & IFC mandates
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Norway: Statshygg
mandating IFC
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Switzeriand: SBB (Swiss
Federal Rallways)
supports open
stangoards, suchas (FC

Brazil; BIM Forum In
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Pl

Bimi';;s‘n'.'ta}'iL‘-L\Ln.[in;

ST
A TNl
manateBIandiFo

; '@?_——— el

Gemany: 2021 Masterplans
for BIM Implementation
published (Federal
highways, HIghrise
bulidings, waterways)

Hong Kong Institute of Architects

Finland: Government introduces Construction Act,
meking [FC.mandatory for bullding parmits by
January 2025

Japan:FC Mandate in

2021

PACIFIC OCEAN

Indla: proposals fora
new strategy for using
BIM [n Gov projects

Australia: IFC policy
mandates

| 5.2

BIM use

Source: buiIdingSImart International
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| 5.2

Investigation,
BIM Use Feasibility | Design |Construction
and Planning
1 | Design Authoring M" M M Different Design Phases
2 | Design Reviews MP M M
3 | Existing Conditions Modelling M M M
4 | Site Analysis M M
5 | 3D Coordination M M Different Disciplines
6 | Cost Estimation 0] M? MP
7 | Engineering Analysis M! Mm!
8 | Facility Energy Analysis 0 0
9 | Sustainability Evaluation 0] M M
10 | Space Programming 0] M*
11 | Phase Planning (4D Modelling) M4 M
12 | Digital Fabrication Mk Me
13 | Site Utilization Planning Mt
14 | 3D Control and Planning Mm
15 | As-Built Modelling M
16 | Project Systems Analysis 0
17 | Maintenance Scheduling Me
18 | Space Management and Tracking O
19 | Asset Management M
20 }]?rlzlx;,%o(jfneration (Drawing M M Production
BIM use
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IFC has been in development by an industry consortium since 1994
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IFC — Levels of Maturity
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What is “openBIM”?
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OPEN LIIY)

... a universal approach to the collaborative design, realization and operation of buildings based
on open standards and workflows (ref BuildingSMART, Technical vision)

allows project team members to participate in building information modelling (BIM) regardless of
software tools they use.

a transparent and collaborative open workflow, creates a common language for widely referenced
processes, and provides enduring project data for use throughout the asset life-cycle.

Open BIM allows building information modelling to focus on workflow compatibility rather than
the data compatibility and means that project team members can be selected based on their
capability rather than their use of a particular brand of software. As a result, team members can
use the software that best suits their needs, and are better able to retain control over their

own design data while still being able to collaborate with others.

It also means that smaller software vendors are better able to compete with larger vendors.
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« OPEN BIM supports a transparent, open workflow, allowing project members to participate
regardless of the software tools they use.

« OPEN BIM creates a common language for widely referenced processes, allowing industry and
government to procure projects with transparent commercial engagement, comparable service
evaluation and assured data quality.

« OPEN BIM provides enduring project data for use throughout the asset life--cycle, avoiding
multiple input of the same data and consequential errors.

« Small and large (platform) software vendors can participate and compete on system independent,
‘best of breed' solutions.

« OPEN BIM energizes the online product supply side with more exact user demand searches and
delivers the product data directly into the BIM.

Benefit of Open BIM
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Misconception



2023  ASD Project

Architecture

Structure

MEP

Landscape

Common Data Environment

ArchiCAD

Tekla

Revit

Revit/ ArchiCAD

Trimble Connect
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A Tekla
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Geometry

+ :
f—
— 1= - BIM Applications
= incl. Revit, Tekla, Navisworks etc.

I 6. Standards
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I openBIM workflow |
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« BCF - BIM Collaboration Format: Track, ldentify and resolves issues
« Communicate model-based issues with each other

& pDs.cAp ~ WIBIMTRACK®

LV ARCHICAD “‘K\ éﬁaccme:{
® | vecroRwoRks —— C o (
/ \ Mﬂva;mnt
SOLIBRI -:5:- TEKLA

A TRIMBLE COMPANY

https://bimtrack.co/blog/blog-posts/what-is-a-bcf

| BCF BIM Collaboration Format



Title:  Revision B
Status: In progress

2] (]

1 comment(s)

Viewpoints

Views | Components
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TEEEEE

Tag Legend Sheet Symbol Set SOLAR-COMPUTER
tool Tool Manager Management  Descriptions Code Management
Tools

Comments

| Author: Mikael

| i Comment: Cooling beams are te close to I
Date: 12-04-2016 08:56:09

Author: Mikael

Comment: Sprinkler is o close to ATD?
Date: 12-04-2016 09:06:09

| BIM Collaboration Format
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« > Client documents requirement in data base in whole project life cycle
« > design Consultant design according to need
» > Objects from project Library

« > Design Authoring software PG
* > Input Information eg. Dimension, material, U value
« > Design Production

« > Coordinate disciplines, cost, environment

* > Authority Approval

« > Construction :
> Product Vendor best offer Rl
> Information to site

> Facility Manager > handheld devices
> repair > all information available

Detailed

design
Conceptual design

Bnalysis

Dracumeniation

~B . Building

¥

o g Information
. Modeling

Falbwrication

- Construction
4Ds5D

Operation and

Maintenance Construction

Loglstics

Daernalition

I BIM Process using openBIM
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I openGIS + openBIM
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I openBIM Case 1
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I openBIM viewer — Model + Standardized Information
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Statutory Approval in ....... ONE Second

] Case Study 2 Statutory Approval Source: ACCA S§ftware



e-Submission common guideline for introduce BIM to building process

High Level Building Application Process

Table of Contents

Summary A

V“ Concept Construction (idle) ’
<« . q
’V( design design
1. Common understanding of approval stage, evaluation of common BIM I:’ T e e i wt EIEE R [ E B0 | | e "
. . . . . Building process _:ﬂ £ 1
Institutionalization stages and its key technology. _'_ 5 - E . 1
e-Signiture £ e-Signiture § | e-Siguniture I
; §| 2 s 8 g 2 % : !
_ . . . EH - s o
1.1 3 steps approvals: Concept, Building/Design and Construction approvals : =3 e-Signiture e-Signiture - £ 1 e-Siguniture
1.2 Evaluation of common BIM Institutionalization stages from use cases I i 23 £Es5 |
el b e R I L |
2. Definition of LoX for BIM e-submission Concept Building CORSEriction
Building Authority Process approval approval = approvals e

‘ o N yL N N \ ‘
2.1 Level of Maturity of BIM e-submission », »y Dy

2.2 Level of Development for BIM e-submission

3. Conclusion

a) Establish e-submission platform

b) Initiation of BIM to paperless process as trial

c) Adaptation of guideline of preparing BIM model for submission
d) Step by step mandatory e-submission

e) Seeking further efficiency



openBIM ePermit and Code Checking
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Presenter Notes
Presentation Notes
ACCA has one of the largest ecosystem of BIM Authorings and BIM Tools that exchanges their data between them and with other software thanks to the IFC file format for the creation of the BIM model.

All the BIM management components are software already certified by buildingSMART, such as usBIM.platform, our Common Data Environment solution, for ensuring maximum collaboration and correctness of open data handling in any process and phase of the building life cycle




User starts
the
ePermit

Building ePermit simplified process:

v

User provides
legal documents
in a digital way

B

User provides
IFC model for
Code Checking

>

User enriches
IFC model for
Code Checking

The system produces
the enriched IFC
model and the
required drawings
and plansina

Counter
check by
the

Hong Kong Institute of Architects

The
building
permit is

authority

process

standardized way granted

Keypoints:
* All the data will be exchanged using open formats

* All the data will be gathered in one single place, where also the communication between the
actors will occur

This means that it will be easy to combine all the available open data and make further analysis
and it will be evidence of how useful the open formats really are

The keypoints aims to give an EVOLUTION of the current process and procedures rather than a
REVOLUTION from the actors point of view, using tools and instruments already available today



Presenter Notes
Presentation Notes
So what we have done is that we imagined a simple yet typical workflow to estabilish the actions to be undertaken by the actors involved in the process of a building ePermit request and as you can see we came up with this workflow in which … 

… EXPLAIN WORKFLOW ...

Now there are a couple of keypoints that we would like to point out and they are the fact that … and that …

… EXPLAIN KEYPOINTS …

This gives us a clear advantage in the sense that having all that data in open format it will be easy to combine all of that to make further analysis and it will be evidence of how useful  the open formats really are

These fundamentals aims to give an EVOLUTION of the current process and procedures rather than a REVOLUTION from the actors point of view and does so using tools and instruments already available today.
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Presenter Notes
Presentation Notes
Before going into the details of each step, we have to solve the problem of finding reliable way to communicate between the user and the regulatory body and where to store all the data

The solution is to use a Common Data Environment and in our case the ePermit service is based on usBIM.platform, which is specialized in using open data format such as IFC models.


User starts the ePermit process

A usBIMePermit x [

&« 5 C B Sicuro | https://s2.accasoftware.com/usbim-apemit/e-permit/comune-di-milano

Comune d
Milano
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mn |l orooramma dells settimana

User starts
the ePermit
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A\ 4

legal documents

process

in a digital way

User provides IFC
model for Code

Hong Kong Institute of Architects

Checking



Presenter Notes
Presentation Notes
So the ePermit service builds up on that CDE and when the user wants to start the process he can do so directly from the website of the municipality where he is subscribed to the service …
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User login

e
A usBIMePermit x |+ =

&« > ¢ & Sicuro | https://s2.accasoftware.com/usbim-epermit/e-permit/comune-di-milano/login o F a & O

Accesso

E-Mail

usbim.epermit.antonioverdi@acca.it

Password

ACCEDI



Presenter Notes
Presentation Notes
…using it’s own username and password in order to login into his dashboard…
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User panel

=
A usBIMePermit x |+ =

& &) @ Sicuro | httpsy//s2.accasoftware.com/usbim-epermit/e-permit/comune-di-milano/projects/(projects:131/dashboard/3062) o B @ 9

& usBIM.ePermit AN Antonio (architetto) Verdi

Comune di Milano

Cerca Q

Centro commerciale LA MACCHIA
Antonio (architetto) Verdi

Palazzo dei VERDI
{ Antonio (architetto) Verdi

Casa dei ROSSI

Antonio (architetto) Verdi

Casa del SOLE
Antonio (architetto) Verdi



Presenter Notes
Presentation Notes
…here he can see the status of all of his ePermit requests or can start the process for a new one.
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User provides legal documents in a digital way

=
£ usBIM.ePermit x |+ 2

&« c A Sicuro | https://s2.accasoftware.com/usbim-epermit/e-permit/comune-di-milano/projects/(projects:131/dashboard/3062) o B @ W e

& usBIM.ePermit AN Antonio (architetto) Verdi

Comune di Milano

A,
)
4

Aggiungi ePermit
Cerca Q

Titolo

Centro commerciale LA MACCHIA

Antonio (architetto) Verdi
Scarica il permesso di costruire ¢

Allega il permesso di costruire @

Palazzo dei VERDI Allega il modello IFC &
Antonio (architetto) Verdi

Seleziona unimmagine @

l
I

Casa dei ROSSI Al
Anene GenErRI Ve ——
Casa del SOLE
Antonio (architetto) Verdi
User starts User provides User provides IFC
the ePermit legal documents » model for Code

in a digital way Checking

process
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Presentation Notes
Let’s suppose the user wants to start a new ePermit process…
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User provides legal documents in a digital way

Aggiungi ePermit

Titolo

Scarica il permesso di costruire €%
Allega il permesso di costruire &
Allega il modello IFC &

Seleziona unimmagine &

Annulla
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Presentation Notes
…the first thing he has to do is to provide legal documents in a paperless way.

In our example, based on Milan’s municipality the user has to download, fill and upload again the national standardized PDF for the request as prescribed by law
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National standardized PDF model filling

PDC-nazionale-editabile-1.0.pdf - Adobe Acrobat Reader DC -

File Modifica Vista Finestra 7

Home

® B8 EQ

[E)

|

o
@

Strumenti

PDC-nazionale-edit.. X

x

@ Accedi
©© 1| KOO m- K T B
Edizione 1 Revisione 0 del 06/07/2017 ~ g
Al Comune di Comune di Milano prov. M I | Pratica edilizia 22 8
]
o=
[ ] sportello Unico Attivita Produttive del 19/ 02/20159 -
Sportello Unico Edilizia
P Protocollo 50 ik
Gl
Indirizzo via Sempione n. 250 CAP. 2 0 0 1 9 2
PEC / Posta elefironica mario.bianchi@pec. it 9,
B
RICHIESTA DI PERMESSO DI COSTRUIRE -
(art. 20, d.P.R. 6 giugno 2001, n. 380 — artt. 7, d.P.R. 7 settembre 2010, n. 160) b
ke
DATI DEL TITOLARE (in caso di pia titolari, la sezione é ripetibile nell’allegato “SOGGETTI COINVOLTI”)
[y
Cognome Bianchi Nome Mario %

codicefiscale B N C M

nato a prov. stato

nato il

residente in prov. stato

indirizzo n. CAP.

PEC / posta
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So here is the user filling the PDF
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National standardized PDF model data extraction

A usBIM.ePermit x  +

< c

& Sicuro | https://s2.accasoftware.com/usbim-epermit/e-permit/comune-di-milano/projects/(projects:131/folders/5680)

Al Comune di Comune di Milano Pratica edilizia 22

DSpunelln Unico Attivita Produttive del 1 s8// 02 /|2z/01/58

Sportello Unico Edilizia
P Protocollo 50

Indirzzo via Sempione n. 250 CAP|2/0 0 158

PEC/ Posta elettronica mario.bianchi@test.it

RICHIESTA DI PERMESSO DI COSTRUIRE

(art. 20, d.P.R. 6 giugno 2001, n. 380 - artt. 7, d.P.R. 7 settembre 2010, n. 160)

DATIDEL TITOLARE (in caso di pill titolari, la sezione & ripetibile nell'allegato “SOGGETT COINVOLTI")

Cognome Maric Nome Bianchi

codiczfiscale |B/N ¢ M R C 8 0A O/1F 205TF

nato a Milano prov. M I statoItalia
nato il 01/01/1980

residente in

¥ilano prov. M I stato Italia

indirizzo via Montenapoleone n. 250 CAP.|2/0/0 1 %

PEC / posta
]

In attesa di risposta da s2.accasoftware.com...

codiceModello: PDC
tipoModello: PDF
codiceRegione: 00
versione: 1.00
dataVersione: 2017-07-06

- Citta in cui si presenta la Dichiarazione: Comune di Milano

Provincia della citta in cui si presenta la Dichiarazione: M |
Pratica edilizia: 22

- Sportello Unico Attivita Produttive:
- del:19/02/2019
- Sportello Unico Edilizia: v

Protocollo: 50
Indirizzo a cui presentare la Dichiarazione: via Sempione
Numero civico a cui presentare la Dichiarazione: 250

- CAP della citta in cui si presenta la Dichiarazione: 20019

E-Mail dell'Ufficio in cui si presenta la Pratica: mario.bianchi@test.it

- Cognome del Titolare: Mario

Nome del Titolare: Bianchi

- Codice fiscale del Titolare: BNCMRC80A01F205F

Luogo di Nascita del Titolare: Milano
Provincia di nascita del Titolare: M |
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Presentation Notes
And here we see that once uploaded, all the data will be automatically extracted from the PDF, as it is an open format, and stored in the CDE along with the document itself. 

While this may seem a simple and common operation, in reality we have actually automatically extracted all the information contained in it and that means that the document itself is completely digitalized in a not pre-estabilished data base on the CDE. This means that, in general, the data can come from any source and have any representation.

We will make that data useful as we will see for filtering when searching for particular requests from the regulatory body side and, more importantly, how the data will be used for analysis and connections with the other open data available.
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IFC model upload

=
£ usBIM.ePermit x |+ 2
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Aggiungi ePermit
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Titolo

Centro commerciale LA MACCHIA

Antonio (architetto) Verdi
Scarica il permesso di costruire ¢

Allega il permesso di costruire @

Palazzo dei VERDI Allega il modello IFC &
Antonio (architetto) Verdi

Seleziona unimmagine @

l
|

Annulla

Casa dei ROSSI

Antonio (architetto) Verdi

Casa del SOLE
Antonio (architetto) Verdi

User provides User provides IFC User enriches IFC
legal documents —» modelfor Code —» modelfor Code

in a digital way Checking Checking
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Presentation Notes
So far so good. Now it’s time for the user to provide an IFC model for the Code Checking…
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IFC model upload

Aggiungi ePermit

Titolo

Scarica il permesso di costruire €%
Allega il permesso di costruire &
Allega il modello IFC &

Seleziona unimmagine &

Annulla Salva
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Presentation Notes
…the user is only required to just export the IFC model from his BIM Authoring of choice and upload to the platform. 

This is very important and means that the BIM Authorings can continue to produce their open data, and in particular IFC models, as they are already doing today.
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Code Checking in IFC (in theory)

MILAN Buidling Code

ARGOMENTO ART. DESCRIZIONE PARAMETRO | U.M. REGOLA DEFINIZIONI
Le scale di uso comune sono discip! nate, quanto a
la za, dimensioni e chiusure, dalla normativa
na e regionale vigente in materia di barriere
architettoniche e di prevenzione incendi. Deve in ogni
caso essere garantita la corretta fruibilita e la possibilita . o
SCALE Art.89.1 CAD CAD |N",jme < 12 N°.zate: Numero di alzate consecutive
del trasporto di soccorso delle persone.
Le rampe delle scale possono avere massimo 12 alzate
consecutive negli interventi di nuova costruzione e 14
alzate consecutive negli interver” ) )
edilizio esistente. . .
All'interno delle singole unita imm Lo N Do N BL“ Id I ng Code
realizzazione discale a chiocciola
che garantiscano comungue idol ARTICOLO/
Art.89.2 sleurezza E'_r"‘ Jlita. . ARGOMENTO APPENDICE DESCRIZIONE PARAMETRO| U.M. REGOLA DEFINIZIONI
Quando tali scale sono I'unico & - - - >
dell'unita immoiliare con prese For a hinged or pivot window that opens 302 or
dovranno avere una larghezza dell F1 more or for parallel sliding windows (e.g. vertical o: angolo di apertura
80. Appendix B sliding sash windows), the height x width of the se a2 30% Sw: Superficie apribile di una finestra
Tra la rampa della scala a scen opening part should be at least 1/20th of the Sw 2 1/20 Spyop H=height, L=width
locali che danno sul pianerottoh L . o
. dovra esserci una distanza minii |PUrge ventilation (Windows floor area of the room. SUPERFICIE |mg  [Sw= HxW Sroom: Superficie della stanza
rt. .
sulla linea di sviluppo della ramp For a hinged or pivot window that opens
scala 2 Smnderf} e gli ingressi pros between 152 and 302, the height x width of the se 15°<a <30
una distanza minima di m. 1,50. .
- X opening part should be at least 1/10 th of the Sw 2 1/10 S,50m
Nei nuovi progetti I'altezza med
LOCALI sattotetto non agibili, calcolata ¢ floor area of the room. SUPERFICIE |mqg Sw= HxW
SOTTOTETTO Art. 90.2 della parte di sottotetto la cui If the room contains more than one openable
NON AGIBILI per la superficie relativa, dovra window, the areas of all the opening parts may
2,35. . . .
’ be added to achieve the required proportion of
the floor area. The required proportion of the
floor area is determined by the opening angle of Swn: Superficie apribile di una
the largest window in the room. SUPERFICIE |mg [Sw=ZSwn singola finestra
For an external door, the height x width of the
5 opening part should be at least 1/20th of the
i F1 floor area of the room. If the room contains more
1 Appendix B than one external door, the areas of all the oppure Sd: Superficie apribile porte esterne
1 opening parts may be added to achieve at least Sd21/205,,, Sdn: Superficie apribile singola porta
External doors 1/20th of the floor area of the room. SUPERFICIE |mg Sd=Z Sdn esterna

POLITECNICO

MILANG 1863



Presenter Notes
Presentation Notes
Now, the question about Code Checking in IFC is quite complex, but we can sum up as follows:

There are a number of different Building Codes and we have analyzed them in a study in collaboration with the Politecnico di Milano, here we see an example where we see the Milan’s and London’s codes That have many similarities but also many differences.

This means that the requirements, and not only the formulas used for calculous, may be different between different Building Codes.

Some of the most common requirements that we find again and again include for example: 
The openable and glazed surface of windows or 
The grouping of spaces in as many categories as needed such as 
	gross or net area and volumes 
	aggregations relative to fire compartments
	Destination of use
	Type of area
Etc.

All the Building Codes will be probably converted in machine redable laws in the future, but that’s not the only problem…
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Presenter Notes
Presentation Notes
Today the situation is more like that there are a number of BIM Authorings mostly certified for the IFC2X3 Coordination View 2.0 MVD, and certifications for IFC4 Reference View will come next…
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Code Checking in IFC (in practice)

PROBLEM

Do we really think that all the BIM Authorings will be compliant with all the MVDs produced by
each regulatory body?

Even if they do, there is no guarantee that all files produced by such BIM Authorings always
contains all the required information for Code Checking (i.e. some information may still be

missing)



Presenter Notes
Presentation Notes
So the question is…do we really think that all the BIM Authorings will be compliant with all the MVDs produced by each regulatory body?

And even if they do, there is no guarantee that all files produced by such BIM Authorings always contains all the required information for Code Checking (i.e. some information may still be missing)
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Code Checking in IFC (in practice)

IDEA: from IFC to IFC

There should be specific BIM Tools that, starting with a common IFC model (e.g.
Coordination View 2.0 files), may enrich it to be compliant with a set of bSDD and IDS
specifications required from:a specific regulatory body so it will be the regulatory body
itself that will be interested and invest in the development of such BIM Tools, other
than the interested software houses, and given the fact that we are using an open
format, everyone who is interested in the development can contribute aswell

Generic BIM Tool Enriched
IFC2x3 & 4 |Wp | bSDD +IDS |Hp | IFC 2x3 & 4



Presenter Notes
Presentation Notes
Our idea is that there should be specific BIM Tools that, starting with a common IFC model (for example the common Coordination View 2.0 files), may enrich it to be compliant with a MVD required from a specific regulatory body so it will be the regulatory body itself that will be interested and invest in the development of such BIM Tool, other than the interested software houses, and given the fact that we are using an open format, everyone who is interested in the development can contribute aswell 
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usBIM.code CODEmaker

CODEmaker is the BIM Tool that allows to digitalize, in IFC, the
required/missing information and save an enriched IFC model

CODEcontroller is the BIM Tool that allows to apply the Code
Checking itself using the newly added information

. . The system produces the
User provides IFC User enriches IFC enriched IFC model and

model for Code model for Code the required drawings

. . and plansin a
Checking Checking standardized way

A 4



Presenter Notes
Presentation Notes
So the user is required to edit his generic IFC model, produced with any BIM Authoring, in such a way that it will contain the information needed for Code Checking purposes.

It does so by using the CODEmaker module which will allow him to edit the IFC in a similar way as he has used his BIM Authoring for modelling, trying to keep things as simple as possible but still allowing to insert all the required information in the model
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Focus: CODEmaker

Progetto CODE (versione 200a) - LIVELLI: PT - usBIM.code v.5.00a - x
Apri . e ~
24 an
Documenti recenti Help Forum AmiCus
Q Computer
P Documenti recenti E a ) @
- e v

Aggiornamenti

Video Tutorial.... 2 z

1 - 1 [E— GLI INDISPENSABILI!!!
. = | video che non puoi non veders se vuoi iniziare a
lavorare subito nel modo corretto.

Solo pochi minuti per utiizzare al meglio Edificius.

Progetto CODE (versione Progetto CODE (versione Progetto 3.0 Progetto2.0 Progetto
200a) 100a)

ls (i) Informazioni e Assistenza
Quanda il tuo computer & collegato ad intemet

quests sezione ti fornira quotidianament informazioni
&d assistenza sul programma in tuo possesso.

ACCA software S.p.A.
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Presentation Notes
Here we see some practical examples on how the CODEmaker module allows to add information on the IFC model.

The model is open and the available storeys are recognized so the user can work both in 2D or 3D. 

If there are no Spaces in the file, they can be added manual and in general, this is true for any kind of information needed. If the required information are already in the file, they can be recognized and modified if necessary as per the building code requirements, otherwise they can be created from scratch.

For simplicity this file already contained the Spaces.

Now, the first and one of the most important things to do when we talk about code checking as we have seen from the previous Building Codes is the classification of the Spaces in proper categories, creating hence different zones for the spaces with different purposes.

Here we see how it is done and in particular in this example, we have a Space that is called WC but that in the building code (that can be customized) it is called «bagno» which is «bathroom» in italian. This means that the user can call it how he wants in his BIM Authoring, but there is no equivocity once is classified with the regulatory body predefined schema.

Another very important information that must be made explicit is the Gross Area of the Spaces. 
This is quite different from municipality to municipality and ambiguous situations can arise, so the application has an automatic, customizable way to calcolate that but the user can always modify it to be compliant with the building code as shown in the example.
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Presenter Notes
Presentation Notes
Another information that is necessary and almost never found in common IFC models are the openable and glazed surface of the windows. Here we see how we can graphically define such surfaces of a window so the user has to specify the glazed and the openable surface and the opening direction with a simple graphical input. 

All the data can be propagated to all the windows of the same type in the model to speed-up the information gathering phase.

With that information just inserted and the ones of the space in which the window is contained that we have calculated before, we can make other checks regarding for example the minimun lighting requirements applying formulas as prescribed by the regulatory code.
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Focus: CODEmaker
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Presenter Notes
Presentation Notes
Another required information is the definition of the emergency exits.
Here the user is making clear to the authority the emergency paths and the exits.

Note that the software does not try to «suggest» the paths, rather is the user that explicitates them because they are the results of his calculous on how many people at most can travel on such paths, etc. so here he is only explicitating them adding specific object that will be available in the enriched IFC model
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Presenter Notes
Presentation Notes
In every moment, based on the information already available in the file and the new ones inserted by the user, there is a diagnosis tool that shows if there is no compliance with the building code. 
This avoids the submission of models obviously erroneous.

We see for example that a Space «categorized» as Beedrom is less than the required minimum 12 square meters. The error is directly connected to the entities of the model so the user can see which are the entities with problems.

And here we see a room that has not enough light.

Last, a room whose height is below the minimum allowed (that was an error in the original model and can be modified).
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Presenter Notes
Presentation Notes
In every moment, based on the information already available in the file and the new ones inserted by the user, there is a diagnosis tool that shows if there is no compliance with the building code. 
This avoids the submission of models obviously erroneous.

We see for example that a Space «categorized» as Beedrom is less than the required minimum 12 square meters. The error is directly connected to the entities of the model so the user can see which are the entities with problems.

And here we see a room that has not enough light.

Last, a room whose height is below the minimum allowed (that was an error in the original model and can be modified).
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Presenter Notes
Presentation Notes
In every moment, based on the information already available in the file and the new ones inserted by the user, there is a diagnosis tool that shows if there is no compliance with the building code. 
This avoids the submission of models obviously erroneous.

We see for example that a Space «categorized» as Beedrom is less than the required minimum 12 square meters. The error is directly connected to the entities of the model so the user can see which are the entities with problems.

And here we see a room that has not enough light.

Last, a room whose height is below the minimum allowed (that was an error in the original model and can be modified).
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Presentation Notes
In every moment, based on the information already available in the file and the new ones inserted by the user, there is a diagnosis tool that shows if there is no compliance with the building code. 
This avoids the submission of models obviously erroneous.

We see for example that a Space «categorized» as Beedrom is less than the required minimum 12 square meters. The error is directly connected to the entities of the model so the user can see which are the entities with problems.

And here we see a room that has not enough light.

Last, a room whose height is below the minimum allowed (that was an error in the original model and can be modified).
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Presentation Notes
Last, but not least, the application generates all the plans and drawings and given the fact that the Spaces have been categorized using a predefined classification, they will be standardized for all the IFC models (so they will have same colours, scale, etc.). That will be very important for the technician that will be in charge of the counter-check.

Also all the necessary tables with all the relevant data for the counter-check (such as Gross/Net Surfaces, etc.) are available and calculated based on the information of the model
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Regulatory body login

e
A usBIMePermit x |+ =
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Accesso

E-Mail

usbim.epermit.comune-milano@acca.it

Password

ACCEDI
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At this point the technician from the regulatory body can login in the same way as the user does…
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Regulatory body panel
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And can choose among the requests that requires inspections using the values extracted and digitalized from the PDF for filtering and search on the different projects
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System generated folders
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Presentation Notes
The enriched IFC, once uploaded from the user on the ePermit service, will automatically generate all required documentation (the drawings, the plans and the tables) that will go in a predefined folder structure that will be available to the regulatory body for the counter check of the Code Checking
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System generated enriched |IFC model
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Here we see the enriched IFC model, navigable on the browser, with the newly added properties and relationships on the right for a detailed visual inspection
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System generated plans and drawings
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And all the standardized plans, tables and drawings as per the municipality regulamentation and customization
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usBIM.code CODE controller

EE: CODEmaker is the BIM Tool that allows to digitalize, in IFC, the
U required/missing information and save an enriched IFC model

Eﬁ CODEcontroller is the BIM Tool that allows to apply the Code
)  Checking itself using the newly added information

A

The system produces the e
enriched IFC model and Counter- The building

the required drawings check by the permitis

and plansin a authority
ranted
standardized way g



Presenter Notes
Presentation Notes
The technician can then use the CODEcontroller module in order to carry his detailed counter check on the model
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The regulatory body has access to the same diagnosis tool with errors/warnings allowing to trace
back the entities that do not respect the required regulations
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So he will have automatic procedures to verify the compliance with the regulatory code
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mit x —+ -
hitps://s2.accasoftware.com/usbim-epermit/e-permit/c di-milano/projects/(projects:131/ d/3062)/drawings.pdf

o IEM

The technician have at his disposal all the standardized drawings and plans for manual inspection
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And he will have all the standardized drawings and plans for manual inspection, which in the end is very similar to what the “code checking” procedures are nowadays
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Some verifications or the generations of the content of some documents may be automatized, as an example we see that some of the data from the IFC model is automatically filled in the authorization model released to the citizen at the practice approval
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Regulatory body approval / refusal

v
The system produces
User starts . . : , The
the User provides User provides User enriches the ZnT'Cthr']FC C}:’U“ktir‘ buildin
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ePermit legal documents P IFC model for [ IFC model for rer;l?ir:dilr:'awi:gs € iﬁe Y permitigs
in a digital way Code Checking Code Checking and plansin a authority
Process standardized way granted
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The technician, has, really, all the elements to approve or refuse the request, and if necessary can communicate back to the user and give him feedback for another iteration of the Code Checking procedure


Hong Kong Institute of Architects

CONCLUSIONS

* We have seen how we conducted all the ePermit procedure using open formats
exclusively (PDF, IFC, etc.) so no proprietary file formats are necessary at all

* All of the data and documents are acquired on the platform as open format and
have being used for automatic checks, manual checks and for the automatic,
standardized production of other technical drawings

 Again, all the data have been acquired in open format and are available on the
platform as open format and hence usable for any other purpose

* Here demonstrated how it is possible to work on an IFC model directly to
enrich it in order to start from a common, standard MVD such as the
Coordination View 2.0 I:;orodu_ced by most BIM Authorings, and be -
compliant with the MV required from the municipalities that are specific
for Code Checking purposes
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Presentation Notes
We have seen how we conducted all the ePermit procedure using open formats exclusively (PDF, IFC, etc.) so no proprietary file formats are necessary at all

All of the data and documents are acquired on the platform as open format and have being used for automatic checks, manual checks and for the automatic, standardized production of other technical drawings

Again, all the data have been acquired in open format and are available on the platform as open format and hence usable for any other purpose
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Italy Railway Project
No specific BIM System for Railway Project before.

| OpenBIM Case 3 Railway Design BIM Tool
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I OpenBIM Case 4 Rallway DeSign BIM Tool Source: buildingqmartInternational
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Knowledge-informed semantic alignment and rule interpretation for
automated compliance checking

Jia-Rui Lin ,Zhe Zheng, Ke-Yin Chen, Shao-Jie Zhou
Department of Civil Engineering

Tsinghua University

I openBIM Case 4 Automated Compliance Checking Source: buiIdingSImart International
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Knowledge-informed rule
interpretation and automated
design checking based on
openBIM

By Tsinghua University, China
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nical Process Framework

odel records a large amount of 3D geometry and semantic information of design results. By applying the “OpenBIM+” solution in
hen, this project has practiced model merging, exporting, model quality checking, building code checking, collaboration and

ation, lightweight display in CIM.
International openBIM Award 2023

ort and merging Lightweight display i

Exp
CIM platform
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Real-world Project & IFC Files

Our tools and techniques are currently utilized by 172 real-world
projects to check the quality of the models, including commercial
centers, hospitals, schools, art galleries and residences, etc. and the

number of IFC files involved is 4121.
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HKABAEIMA Training Centre

Training Class 58

Customizable BIM Checking
based on openBIM and
Knowledge-informed

Rule Interpretation

UildingSMART.

8

17:45 - 18:00 nxr

Reception

18:00 - 18:02 1 } On 24 January 2024 (Wednesday) ‘
Moderator: [ Live 18:00 HKT

via Zoom Online

18:02 - 18:10 ikt

Welcome Address: : This talk is on how openBIM has been applied in the
Ar. Ada e-permit application of Shenzhen by adopting
openBIM technologies and Knowledge-informed rule
interpretation technologies. The project won the
buildingSMART 2023 Technology Solution Award.

CBIMS is a BIM checking framework that unifies China
national standards, Building Dictionary, IFC, MVD
(Model View Definition), SNL(Structural Natural
Language) and enables a scalable checking solution.

Note:

= If you haven't registered yet, please use this link or
QR Code to register your interest class(es);
confirmation will be sent to you before each class.

= Participation in this training class is free of charge,
but registration is required. The registration will
close at 3 pm on the day.

= Upon completing this class, a 1-hour CPD will be
offered at the cost of HK$ 50 (as a handling
charge).

= The class will be conducted in English.

Hong Kong Institute of Architects




Thank you !



