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BIM Software Packages
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Open BIM/ Closed BIM



OpenBIM Necessity

Variety of BIM based application packages have been produced by
different specialized Companies and are used by various parties in

different phases and aspects of construction projects,

OpenBIM is about recognizing the need for vendor-neutral (non-
proprietary) methods of exchanging information throughout a project

(buildingSmart Australia).

OpenBIM standards, recognizable to each BIM software producer, are
required to support the exchange of information in a consistent and

transparent way in the construction project,



Open Versus Closed File Format

N\
PDF open format

(change by request)

native format
(direct change possible)

1. document creation 2. document exchange

Source: bhased upona chart by Thomas Leibich

Open (non-proprietary) pdf versus M.S. Word proprietary file format (gaidwin, 2019)



Open BIM Versus Closed BIM

(Baldwin, 2019)

openBIM refers to collaborative processes (namely data

exchanges) using neutral and openly available standards.

closedBIM (also nativeBIM) refers to collaborative processes
(namely data exchanges) that are based exclusively on

proprietary systems and commercial file formats,



Open BIM Versus Closed BIM
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Open BIM Versus Closed BIM
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Open BIM Standards-buildingSMART
I

@ What We Do - buildingSMART I X -+ = X

& - C {0 @ buildingsmart.org/about/what-we-do/ Q % @ ®@ 6 :

buildingSMART.

International

What We Do

Home » About » What We Do
*buildingSMART International is leading the digital transformation by
enabling better collaboration and digital workflows through the solutions

and standards it delivers

‘Interoperable, open, international standards for BIM that transcend
traditional design and construction phases to enable a comprehensive
digital environment for the entire project and asset lifecycle offer

substantial benefits.



OpenBIM Standards-buildingSMART

(Baldwin, 2019)

e

IFC Medium for Data Transfer ISO 16739

Industry Foundation Classes

MVD IFC View Filter buildingSMART MVD
Model View Definition

IDM Standardised Process ISO 29481-1
Information Delivery Manual Description ISO 29481-2

IFD Mapping of Terms ISO 12006-3

International Framework for Dictionaries
(implemented in the bSDD)

BCF Reporting and Tracking buildingSMART BCF
BIM Collaboration Format

Source: buildingSMART

The buildingSMART openBIM standards



|IFC Standard

The Industrial Foundation Classes (IFC) is a standard for BIM
model representation used by different BIM software packages

for data exchanging.

The IFC is registered by international standard organization
(ISO) as an official International Standard of: ISO 167309.

The IFC standard has been revised over time currently IFC
ISO 16739:2018 is the latest revision.

The IFC has become official standard BIM archiving format by
the government of the countries such as UK, Norway, Denmark

and Singapore.



|IFC Standard-1SO 16739:2018

8 iso.org/standard/70303.html

Store

e~
I1ISO
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1ISO 16739-1:2018

Industry Foundation Classes (IFC) for data sharing in the
construction and facility management industries — Part
1: Data schema

BUY THIS STANDARD

FORMAT LANGUAGE

e

The Industry Foundation Classes, IFC, are an open international standard for
Building Information Model (BIM) data that are exchanged and shared among

software applications used by the various participants in the construction or facility 1 98
management industry sector. The standard includes definitions that cover data CHF

required for buildings over their life cycle. This release, and upcoming releases,

extend the scope to include data definitions for infrastructure assets over their life

cycle as well.



IFC Standard-Schema

e
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IFC Standard-Object Hierarchy
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|IFC Standard

The IFC is supported by almost all BIM based computer

software packages for data import and export

Only limited number of BIM software packages have chosen

IFC as the working file in their working environment

Most software packages have developed their own version or
proprietary file format, such as .rvt for Revit, .pIn for ArchiCAD

and .edb for ETABS,



MVD

The model view definition (MVD) defines a filter to view desirable part of IFC schema,

l.e., an MVD contains a sub-set of IFC schema

In reality, no BIM file has entire IFC schema objects/ entities, However, every IFC file

you see is an MVD (or a sub-set) of IFC schema objects/ entities.

buildingSmart regulates MVDs!

The most fasouse MVDs are Coordination View (IFC2x3), Design Transfer View (IFC4),
Reference View (IFC4), and COBie (Construction Operations Building Information

Exchange).

The COBie is going to be discussed in a separate section later on in the course.



IDM

The information delivery manual (IDM) defines the specification of

BIM base process information exchange in the following steps:

1) Figure out who exchanges the information, by drawing process maps
using appropriate diagrams!

2) ldentify what information are exchanges, by extracting exchange

requirements from the process maps!

3) Determine how the information are exchanged, by determining the
specification of the proper MVD based on the identified exchange

requirements!



IFD

Many objects/ concepts/ entities are used in the IFC Schema that open-BIM models

need to refer to them.

The IFD (International Framework for Dictionaries) (1ISO12006-3) standard serves as
the IFC dictionary and description, by providing a single specific definition of the
various objects/ concepts/ entities used in the construction industry in different

countries or even in different communities.

The IFD standard provides a glossary of concepts defined in building information
modeling and general information required to facilitate communication between

different people involved in the construction industry.

The IFD provides each of the objects/ concepts/ entities listed in the IFC with a unique
Global GUID (or Global Unique Identification) code and a set of names and definitions

at different times.



IFD

The bSDD (buildingSMART Data Dictionary) is an online software package
developed by buildingSMART based on the IFD standard.

buildingSMART also provides a plug in to be used by BIM based software

packages
kS HROAATOHem
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= dor med karm
(| bloc-porte
- Tir, Tareinheit
_— Deur
) IfcDoor
& a complete unit conzizting of a door frame and a door leaf or lsaves,

supplied with the ezzential hardware and wheatherzeal, as a product from a
singl



BCF (BIM Collaboration Format)

(Baldwin, 2019)

Working with IFC has typically been a one-way street. It is great for

exporting a model for coordination or collaboration.

IFC does not really translate decisions made in the collaborative

environment back into the native software.

To close the communication loop, the BIM Collaboration Format, or
BCF, was developed. BCF serves as a communication channel

between the federated IFC models and the native models.

In simple terms, BCF can be thought of as a messaging tool, a sort of

WhatsApp or Telegram for BIM.



BCF (BIM Collaboration Format)

(Baldwin, 2019)

BCF was primarily designed for defining views of a building model during
clash detection and removal process.

Currently, BCF application is not limited to clash detection application and it
IS used in a broader range of information management in BIM applications
such as space design, delivering process and building maintenance
processes!

BCF is supported natively by modeling software such as ArchiCAD, Tekla
Structures, Navisworks, BIMsight, simplebim, and Vectorworks.

Standalone BCF plugins include BCF Manager, BCFier.

Cloud services offering BCF based issue tracking include BIMcollab and

bimsync



BCF (BIM Collaboration Format)-Sample

Sample BCF application in a real project




Revit Standing in the Market
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Autodesk Revit

Revit is software for Building Information Modeling. Revit supports a
multidiscipline design process for collaborative design. Its powerful tools

let the user use the intelligent model-based process to plan, design,

construct, and manage buildings and infrastructure.

AUTODESK
REVIT 2019

A\ AUTODESK.



Initial Adjustments




Revit Installation

0 Revit Installation Guide
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Start Working with Revit
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Revit Working Environment
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Working with Model Views
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|"§?'” Class Practice

Why do we have different approaches for modeling

architecture, structure and utility systems in Revit?
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iHOmMe Assignment

Draw the following single story building using architecture and structure

disciplines in Revit with the following assumptions:
Use strip footing foundation with 50cm x 50cm dimension; The columns are 40cm x 40cm; The max.
floor height is 340cm; The beams are 30cm x 40cm; The beam system'’s columns are 15cm x 30cm
with 2m distance; The max. floor height is 340cm; The facade is Travertine stone; Total thickness of

the envelope walls is 40cm and for internal walls is 20cm with the core material of concrete blocks;
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