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Agenda

Who is buildingSMART

International?
What is IFC?

Why IFC?

International home of openBIM

About Users Standards Compllance Chapters Members News SIteMapQ

Driving transformation of the built asset economy through creation & adoption of open, international standards

What is openBIM ?

A universal approach to the collaborative design,
realization and operation of buildings based on
open standards and workflows. Industry Foundation
Classes (IFC) buildingSMART is the sharing of
Information between the project, design,
procurement, maintenance and operations teams

?
Why buildingSMART?

Significant improvements in cost, value and
environmental performance can be achieved.

What's in it for me?

Benefits include New Markets, Scale Benefits,
Improved Performance and Industry Development.
Specific benefits to building owners and operators,

product manufacturers and others.

&

Data Dictionary

The buildingSMART Data Dictionary (bSDD) is a library of
objects and their attributes. it's used to identify objects in
the built environment and their specific properties
regardless of language

»

Our Standards

buildingSMART aim ta promote increasing
international consensus on specific standards to
accelerate implementation and uptake for mutual
benefit. For a list of published international
standards.

(¢

Compliant Software

All software successfully tested for compliance
with buildingSMART Standards.
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Who Is builldingSMART International?
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Who is buildingSMART International?

G2 buildingSIMART

» International home of openBIMe

-

http://buildingsmart.org

> bqum SMART.

N, Intern Ihm of openBIM.
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Who is buildingSMART International?

buildingSMART Organization

Chapters
nternational Council Nemetschek SE Kajima Corp.
- : Autodesk, Inc. Lafarge Holcim

Arup HOK

Richard Petrie, CEO Patrick McLeamy, Chair
Richard Kelly, OD

Three Core Programs
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Who is buildingSMART International?

Companies and organizations “putting their money where there mouth is”!

Strategic Advisory Council €200k+ Standard Members € 8k-15k
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Who is buildingSMART International?

Develop and maintain
open international standards
for BIM

DATA
1ISO16739 (IFC)
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Who is buildingSMART International?

IDM (Information Delivery Manual)
Formal business case representation of data exchange

IFC (Industry Foundation Classes)

Technical specification of data model

IFD (International Framework for Dictionaries)
aka buildingSMART Data Dictionary (bDDD)
Unique and consistent definitions of all concepts

DATA
1ISO16739 (IFC)
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Who is buildingSMART International?

—

Design Procure

22 buildingSMART.
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Operate Assemble
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Who is buildingSMART International?

International Regional National

22 building SIMART. S g i
e\)lntematmnal home of openBIMe ‘ I\Q%O “‘ bSl. D I N

“IFC4” ISO 16739 EN ISO 16739 DIN EN ISO 16739
BSI EN ISO 16739

Iso Iso :i ::‘ ISO TC184/SC4 (data model standard )
v g NI NS ISO TC59/SC13 (process, terms, BIM guidance, etc.)

1ISO 8879  1SO 10303  ISO 19775 OGC (BIM and Geospatial)
XML STEP X3D
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Who is buildingSMART International?

People. From all over the world. Working together. Making a difference.

London, October 2017
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What is IFC?
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What is IFC?

A non-proprietary,
open standard means
of describing the built

environment and

freely exchanging a0

—— e
| Modsl | Checking Infarmation Takeat! | : | #
. G ModeiTes  [(WE B o= @O5)@30 Giem e Mwie » GESHE®S - ARA0% - &8 BOH| 0 Last Saved: 7/16/10 3:36:46 PM
" ¢ File Path » : ~/Desktop/simple testifc
faut Bukdng
al l O r Sto rl I l g t at X B Dumgn Largr=L 4 | » o[ simple testife =

= L Doar
* [ opening 150-10303-21:
- Db HEADER;

FILE_DESCRIPTION(("ViewD: [C y1siLs OnView, Quantity TakeOfAJdOnView]
FILE NAME{fL.lsemrmeuenememop;mmple esLifc’, 2010-07-16T15:36:46',(JWO").(NNA'), VeectorWorks 2011 (Build 1288
FILE_SCHEMA((IFC2X3'));

ENDSEC;

DATA;
#1= IFCPERSON($,JW0' $,5.5.5.3.5);
#2= IFCORGANIZATION(S,'NNA'$,5,5);
#3= IFCPERSONANDORGANIZATION(#1,82.5);
#4= IFCAPPLICATION(#2,"16_0_0_1'"ViectorWorks 2011 (Build 128892) PRERELEASE by Nemetschek North America’'VW
#5= IFCOWNERHISTORY (#3 OCHANGE. 557533853,5.5,557533853);
#7= IFCSIUNIT(*, LENGTHUNIT., MILLL., METRE );
#8= IFCSIUNIT(*, AREAUNIT %, SQUARE_METRE.);
#9= IFCSIUNIT(*, VOLUMEUNIT_$, CUBIC_METRE )
FCSIUNIT(*, PLANEANGLEUNIT. 3, RADIAN.):
FCMEASUREWITHUMIT(IFCLENGTHMEASURE(0.017453).#10);
FCDIMENSIONALEXPONENTS(0,0,0,0,0,0,0);
FCCONVERSIONBASEDUMNIT(#12, PLANEANGLEUNIT., DEGREE" #11);
#14= IFCSIUNIT(*, SOLIDANGLEUNIT..S, STERADIAN.);
#15= IFCSIUNIT(*, MASSUNIT. 5, GRAM.);
#16= IFCSIUNIT(*, TIMEUNIT.,§. SECOND.);
#17= IFCSIUNIT(*, THERMODYNAMICTEMPERATUREUNIT . $, DEGREE_CELSIUS.);
#18= IFCSIUNIT(*, LUMINOUSINTENSITYUNIT.,§, LUMEN.);
#6= IFCUNITASSIGNMENT ((#7 #8,#9,#13 #14,#15,#16 #17 #18));
#19= IFCDIRECTION((1.,0.));
#20= IFCDIRECTION{(0.,1.));

FCDIRECTION((1.,0,,0.)):

Information digitally .
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81000 Moo Construetion  Conerete

[ ]

B FEE @0 5| [s2000 Georior wal Comar . W-1 39122 s #23= IFCDIRECTION((0.,0.,1.)):

B2020 Exterice Windows  W-1 1067 a1 #24= IFCCARTESIANPOINT((D
. [[uackonss L TN tz FCCARTESIANPOINT((0..0
—tommn v FCAXISZPLACEMENT3D(#25 #23 #21)

i «27- IFCDIRECTION((0..1.));

Doar #28= IFCGEOMETRICREPRESENTATIONCONTEXT(VW Design’,'Model'.3,0.000010,#26 #27),

o-1 #29= IFCPROJECT('3K1GSIURIDXQzvF Jwatd$k' #5, LUC-01' Retail-Secondary’, Vectorworks', LUC-02',",(#28),#86);

e #38= IFCCARTESIANPOINT((-3797.300000,2578.100000,-355.600000) )

Beundary Represemaneon #39= IFCCARTESIANPOINT((-3797. 300000 -1358.900000.-355.600000));

DKWL #40= IFCCARTESIANPOINT((1358.900000,-1358,900000,-355.600000));

]5: :::E: "B Validation - cnnclnrull::::‘.’mr is not loaded. | #41= IFCPOLYLOOP((#38.#39.840));
i #42= IFCFACEOUTERBOUND(#41..T.):
L] L R0 = IFCFACE(#421):
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What is IFC?

What is it?

A bUIdingSMART
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What is IFC?

Geometry Attributes/Properties
Solid? Identity? Manufacturer?
Surfaces? Color/Material? Performance?
Weight? Classification?
Semantics Relationships
Column? Internal / External?
Wall? Story / Level?
Pile? Connections?
Duct?

2 bUIldingSMART. I

N/ » International home of openBIM«
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What is IFC?

Geometry

Solid: An extrusion of a
300mm x 300mm
rectangular profile

Semantics

Column

Attributes/Properties

Column D-2, RGB140-142-140, Cast
Concrete, 150lbs/ft3, 5400psi

Relationships

Internal bearing, 2"d story, bearing on
footing below and supporting slab
above, structural system, has
reinforcing

2018-02-27 bSI & IFC for A/E/C/O Industry AASHTO Pooled Fund
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What is IFC?

IfcSite
IfcBuilding

IfcBuildingStorey IfcBuildingStorey IfcBuildingStorey
(Ground Floor) (Main Floor) (... Floor)
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[fcColumn
[fcColumn
[fcColumn

Building Objects
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What is IFC for Bridges?

SPATIAL STRUCT URE
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buildingSMART.

International home of openBIM«
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What is IFC?
More than just objects....

IfcControl IfcProcess IfcActor
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What is IFC?

More than just buildings....

Alignment ~_ Bridges Tunnelling
Common baseline : IFC-Bridge IFC-Tunnel
l:;uwm i e i S e v s o T s B < s - O
Roads Railways
IFC-Road IFC-Railway
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Infrastructure Initiatives

Road Project L —
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 Korean IFC-Roads project

Detailed Design

— _,—o—'—'//'
Delivering 3D Models to Governmen

Object Shape Representation of Civil Elements, Components and Basic Attributes

e Chinese IFC Rail project

 |[FC-Bridge project - France, Germany, Japan, Netherlands, Norway, Sweden, U.S.
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National Resources:

UK BIM Level 2

BS 8536-2:2016

Briefing for design and construction. Code of practice for asset management (Linear
and geographical infrastructure)

BS 8536-2:2016 is part of the BIM level 2 suite of documents developed to help the
construction industry adopt BIM. It gives recommendations for briefing for design and
construction in relation to energy, telecommunication, transport, water and other utilities’
infrastructure toensure that design takes into account the expected performance of the asset
in use over its planned operational life It is applicable to the provision of documentation
supparting this purpose during design, construction, testing and commissioning, handover,
start-up of operations and defined periods of aftercare.

The new standard adopts the structure and format of its companion document, BS 8536-
1:2015, and as such incorporates the principles of briefing associated with BIM Level 2 and
Government Soft Landings

BS 8536-2 is the only standard to provide briefing recommendations for the design and
operational performance of infrastructure assets. It provides an evidence based approach to
design and construction, coordinating recommendations, not just from the asset management
standards (ISO 55000 series), but also the BIM PAS's 1192-2, -3 and -5, and Government Soft

Landings
The NBS BIM Toolkit is a core component of BIM Level 2 |V * Products
Finally, the individual products used to construct a system can be specified, e.g.
Buried expans joist hangers, terrazzo tiles, gas fired boilers.
g e s ey it
Pabls =, Pablc i |
oint syster e B Geospatial
% =4 ﬁyj — Buildings Linear Infrastructure infrastructure
o Complexes University Rail netwark Wastewater
° Sl e campus treatment
s ke - — Road network
el 1y SN plant
Private home
Hospital
Airport
‘ | Entities Teaching block Bridge Primary
CIC BIM Protocol Digital Plan of Work Classification wastewater
House Tunnel
treatment
Nurses plant
residential
Block

U.S. NBIMS

National BIM S_l:qndurd United States®

i Mational Institute of Buiiding Scerces boid npW el cree”

National BIM Standard - United States® Version 3

5 Practice Documents

58 Practical BIM Coniract Requirements US Army Corps of Enginears BIM Contract
Requirements for Design Bulld Projects

COMTENTS
581 Scope — General Critena ... 2
5B11 Business case description ... 2
5B12 Unigue Features of the USACE BIM Contract Fbeq.ll'ementa (UBRY: 2
582 Wormative references _.... 3
5B3 Terma, definibons, symbols and abbresiated terms ... "
S5.B4 Best Practice Lise . " et et e e T
56841 Description of use ... -
5842 Process map... . . . R -
SE421 BPMM description . -]
5684211  Phase 1. Implementation of Cupamte Puun:.l ...... . . . -]
584212  Phase 2. Request for Proposal....... . S |1
5643 Gaide for use . " " " . e e .1

5.8.4.3.1 Implement corporate policy and required document templates
5.8.4.3.2 Owner's RFP technical evaluation factor for confractor BIM gualifications
5.8.4.3.3 BIM contract language. ..

5.8.4.3.4 Project Execution Plan .. . . . . . e .12
5.8.4.3.5 Minimum modeling requirements ..._....... . . . .12
S5BS Demonstrated Use and Acceptance ... . . . S, |-
5B51 Evidence of repeatabdity. ... . . . . .13
5852 Documentation of Success . . . . e 14
FAIITIENL B oot e ettt et ettt £ e et et ot e 1ottt 15
Bibliography ._..._._.... - 15
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What is IFC?

10 years - beginning to IFC2x3

1995
Autodesk Private Alliance

1997 1998 1999
IFC1.0 IFC1.5 IFC2.0

I!!Ill

JAN JAN JAN JAN JAN

7 years - IFC2x3 to IFC4

2005

2010

IFC2x “Certification”

2000 2003 2006 2007
IFC2x IFC2x2 IFC2x3 IFC2x3 TC1

lIllllllll

JAN JAN JAN JAN JAN JAN JAN JA JAN JAN

IFC2x3 Certification

2013
IFC4 (ISO)

JAN JAN JAN JAN

6 years - IFC4 to IFC5

2017

IFC4 Certification

2015 2017 2019
IFC4 Add1 IFC5

IFC4.1

JAN JAN  JAN  JAN  JAN JAN  JAN
'96 '97 '98 '99 '00 '01 '02 '03 '04 '05 '06 '07 ‘0 '09 '10 11 '12 13 '14 15 '16 17 '18 '19 20 21
1996 2008 2013
IAl is Founded “buildingSMART International” Vectorworks
IFC2x3 Certification
Courtesy of Dr. Thomas Liebich, AEC3 Deutschland GmbH
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International Integration Meetings —
IFCBridge WG

February 2016: Korea (KICT)
» Roadway and bridge classifications and spatial structure for transportation

February 2016: China Railway Corp
« Railway and bridge classifications and transitional curves

April 2016: Netherlands (bSI)

» China, France, US joint meeting, IFC bridge integration project funded
September 2016: Korea (bSl)

* |IFC 4.1 released

» IFC bridge project MOU signed to develop a unified standard
version of IFC for bridges based on work of FHWA project and efforts in other

countries (China, Korea, France, Germany, Japan, Netherlands, Finland, Sweden)

April 2017: Barcelona Summit
» |FC Bridge international integration begins

November 2017: London Summit
« |FC Bridge international data requirements finalized

December 2017: Munich Workshop
» Elaboration of taxonomy and pre-stressing components identification

G LUilding SMART.

N/, International Fome of openBIMe



= International home of openBIMe

IFC 4.1 Release
2017

Done, published Done, published

2 bUIldingSMART.
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Why IFC?

G LUilding SMART.
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Why IFC?
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Why IFC?

One-to-One One-to-Many Many-to-Many
Ele—[]
- - : - v’ Less work
T 1
T r T v Lower
> - > | |>-
Application-centric (API) - - Threshold

Content-centric (IFC)

/E v Larger
S o A " Ecosystem

il

G LUilding SMART.

V., International home of openBIM«
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Open | Closed

' 4

. -Content/Data Tools/Apps

U||d|n SMART. I

Ihm of openBIM
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Why IFC?

Value

Ownership

Portability

Extensibility

2018-02-27 bSI & IFC for A/E/C/O Industry AASHTO Pooled Fund uilding SMARI.
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Q&A
Thank you!

Contact:
rgrant@nibs.org

tim@timchipman.com

http://www.buildingsmart.org

http://www.buildingsmart-tech.org
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