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Topics of Discussionp

• Bentley Participation Statement and Industry Bentley Participation Statement and Industry 
Observations

• Introduction to Contracted Information Exchanges

• Space Compliance Information Exchanges

• Coordination View Information Exchanges

• Construction Operations Building Information 
Exchanges
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Participation Statement and 
Industry Observations
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Bentley Participation in Workshopy p p

SCIE (space compliance information exchange)
Bentley Architecture provides tools to easily define, manage and

f freport on spaces. An IFC data file can be exported for downstream 
analysis.

CVIE (coordination view information exchange) ( g )
Bentley ProjectWise Navigator provides tools for BIM review, clash 
detection, data reporting and drawing publishing. An IFC data file
can be exported for downstream analysis.

COBIE (construction operations building information exchange) 
Bentley’s “BIM suite” (Bentley Architecture, Bentley Building
Mechanical Systems, and Bentley Structural) provides a multi-
disciplinary design environment. An IFC data file can be exported and disciplinary design environment. An IFC data file can be exported and 
converted to the COBIE Excel Workbook using a 3rd party tool (ifcCOBIE
from AEC3). This is a prototype demonstrating capability.
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Vendor Challengeg

• Bentley’s commitment, industry observations

• How to create a BIM with data rich components

• Live demo showing process

• How to export IFC and import to COBIE Excel 
Workbook
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Bentley’s Commitment to Interoperabilityy p y

• Bentley has been a member of the International Alliance for 
Interoperability (now buildingSMART) since 1995


• Bentley is active in the IAI and is on several regional chapter 

boards, e.g. US, UK, German-speaking, and Japan

• Bentley is providing global and regional financial support for • Bentley is providing global and regional financial support for 
the IAI/buildingSMART

• Bentley TriForma was first certified by the IAI as IFC2x 
compliant in May 2003


compliant in May 2003

• Bentley supports IFC2x2, the Singapore code checking view

• Bentley was certified by the IAI as compliant with the y y p
Extended Coordination View of IFC2x3 Step 1 in June 2006 
and Step 2 compliant in March 2007 > link
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Bentley’s Commitment to Interoperability

• Bentley participated and presented in the IFC based HITOS 
Interoperability Demonstration held in conjunction with the 
IAI/b ildi SMART ti  t th  N ti l A d i  f S i  

y p y

IAI/buildingSMART meeting at the National Academies of Science 
in Washington, DC in October of 2006.

• Bentley provided prototypical Service Oriented Architecture IFC 
client for the Open Geospatial Consortium (OGC) Open Web 


client for the Open Geospatial Consortium (OGC) Open Web 
Services demonstration number 4 (OWS-4) in December of 2006 
– reference link 

• Bentley published an IFC position paper in March 2007 –• Bentley published an IFC position paper in March 2007 –
reference link  

• Bentley is certified by the General Services Administration (GSA) 
as compliant with the GSA specific Concept Design View of IFC in 


as compliant with the GSA specific Concept Design View of IFC in 
May 2007 – reference GSA publication, page 9 link
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Interoperability Projects (2008+)p y j ( )

• buildingSMART/USACE > BIM Contracted Information Exchange -
space coordination, clash detection, COBIE data exchange

• OGC > AECOO-1 Testbed - quantity take-off to support cost 
estimating (IFC), energy analysis for building energy 
performance and project collaboration for decision support (IFC)

• ICC > SMARTcodes - auto code checking of BIMs (IFC) for 
compliance with energy, egress and accessibility requirements 
(codes and standards)

• GSA > BIM Guide 05 - energy performance and operations

• AGC > AGCxml Project - set of XML schemas for the 
transactional data that is now commonly exchanged in paper transactional data that is now commonly exchanged in paper 
documents
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IFC Data Exchangeg

IFC

d d l d d• Focused on downstream analysis and data repurposing 
where appropriate; many-to-many application data 
exchange 

• <100% - any translation has potential for content loss 
(i.e. proprietary formats) and limits capability to 
reconstitute
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IFC Data Exchangeg

BIM 1 Space 
Validation

BIM 2 IFC

Validation

Systems
Coordination

BIM 3 Facility
Handover

Energy
Analysis

QuantityQuantity
Takeoff

Code

IAI certified Model 
View Definitions 

(MVD)

IAI certified Model 
View Definitions 

(MVD)
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buildingSMART/USACE Workshop scopeWorkshop scopeg /

Space 
ValidationBentley BIM

p pp p

SCIEValidation

Systems
CoordinationBIM 2 IFC CVIE

Facility
HandoverBIM 3 COBIE

Energy
Analysis

QuantityQuantity
Takeoff

Code
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Direct Data Exchangeg

Read/Write
DWG directly
Read/Write

DWG directly
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AEC Software Interoperabilityp y
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Direct Data Exchangeg

DIRECT

“G ld” d d f d h h h f d l• “Gold” standard for data exchange - highest fidelity; 
support native file formats

• Effort justified with impact of largest number of users, j p g ,
impact on industry, user benefits

• Addresses the limitations of IFC
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REVIT Plug-in for MicroStationg
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Introduction to Contracted 
Information Exchanges
Wednesday, July 23 (1 - 5pm)
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Vendor Challengeg

• Bentley’s commitment, industry observations

• How to create a BIM with data rich components

• Live demo showing process

• How to export IFC and import to COBIE Excel 
Workbook
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BIM > IFC > ifcCOBIE > COBIE

Space 
ValidationBentley BIM Validation

Systems
CoordinationBIM 2 IFC

COBIEBIM 3 ifcCOBIE

Energy
Analysis

QuantityQuantity
Takeoff

Code
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BIM (multidisciplinary)( p y)

Space 
ValidationBentley BIM Validation

Systems
CoordinationBIM 2 IFC

COBIEBIM 3 ifcCOBIE

Energy
Analysis

QuantityQuantity
Takeoff

Code
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BIM Platform
“Industry” 
solutions
“Industry” 
solutions

BIMBIMBIMBIM

Authoring
graphics/data

Authoring
graphics/data

“Platform”“Platform”

graphics/datagraphics/data

CollaborationCollaboration

22 | WWW.BENTLEY.COM



Multidisciplinary BIM Collaborationp y

• Distributed team support
Bentley BIM

• BIM management per discipline

• Large project support, scalability
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BIM - Intelligent Objects > IFCBIM Intelligent Objects > IFC

BIMBIMBIM 
information 
required for 

COBIE

BIM 
information 
required for 

COBIE
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OmniClass
OmniClass

organization
OmniClass

organization
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Vendor Challengeg

• Bentley’s commitment, industry observations

• How to create a BIM with data rich components

• Live demo showing process

• How to export IFC and import to COBIE Excel 
Workbook
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BIM - Design and Managing Datag g g
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Vendor Challengeg

• Bentley’s commitment, industry observations

• How to create a BIM with data rich components

• Live demo showing process

• How to export IFC and import to COBIE Excel 
Workbook
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BIM > IFC > ifcCOBIE > COBIE

Space 
ValidationBentley BIM Validation

Systems
CoordinationBIM 2 IFC

COBIEBIM 3 ifcCOBIE

Energy
Analysis

QuantityQuantity
Takeoff

Code

29 | WWW.BENTLEY.COM

Compliance



BIM Components > IFC Descriptionsp p

IFC IFC 
BIM 

components
BIM 

components
descriptionsdescriptions
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Creating an IFC Fileg

Industry standards
exchange formats
Industry standards
exchange formats
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IFC Project Informationj
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BIM > IFC > ifcCOBIE > COBIE

Space 
ValidationBentley BIM Validation

Systems
CoordinationBIM 2 IFC

COBIEBIM 3 ifcCOBIE

Energy
Analysis

QuantityQuantity
Takeoff

Code
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COBIE Spreadsheet Checkerp

Validates Excel 
Workbook format
Validates Excel 

Workbook format

COBIE
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COBIE 07-Component Worksheetp
BIM components 

organized by 
OmniClass

BIM components 
organized by 
OmniClassOmniClassOmniClass
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Spatial Compliance
Information Exchanges
Thursday, July 24 (8 - 10am)
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BIM > Space Validationp

Space 
ValidationBentley BIM Validation

Systems
CoordinationBIM 2 IFC

Facility
HandoverBIM 3

Energy
Analysis

QuantityQuantity
Takeoff

Code
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GSA Building Program Space Validationg g p

project deliverable 
requirements, standards 

project
program

requirements

building program
 i t  

Bentley Architecture
building and space modeling 

space requirements 

 net
 gross
 useable

design review

IFC – BIM data 
exchange

 useable
 circulation
 office
 mechanical

validating space

model and space analysis

validating space
“program requirements”
versus “designed”



GSA Building Program Spatial Validationg g p
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Create and Manage Spaceg p

Entering Entering g
and editing 
space data

g
and editing 
space data

1) Create Space
2) Edit Space
1) Create Space
2) Edit Space) p
3) Select Spaces
4) Update Spaces
5) Place Space Legend

) p
3) Select Spaces
4) Update Spaces
5) Place Space Legend
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Creating Spaces
Dynamic readout 
during drawing
Dynamic readout 
during drawingg p during drawing 
space boundary
during drawing 
space boundary

Interactive data 
entry for space 
Interactive data 
entry for space y p
attributes

y p
attributes

Flexibility to define spaceFlexibility to define spaceFlexibility to define space 
using multiple views
Flexibility to define space 
using multiple views



Create Spacep



Defining Space Requirements M iM ig p q Managing 
space data
Managing 
space data

Space 
design 
criteria

Space 
design 
criteria

44 | WWW.BENTLEY.COM



Space Labels Project control for 
labeling space withp labeling space with 
specific space 
attributes



BIM > IFC > ifcCOBIE > COBIE “Space”p

COBIEBentley BIM ifcCOBIE

Systems
CoordinationBIM 2 IFC

Facility
HandoverBIM 3

Energy
Analysis

QuantityQuantity
Takeoff

Code
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BIM - Design and Managing Datag g g
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Visualizing Space Definitionsg p
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Space Reportsp p
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BIM > IFC > ifcCOBIE > COBIE

COBIEBentley BIM ifcCOBIE

Systems
CoordinationBIM 2 IFC

Facility
HandoverBIM 3

Energy
Analysis

QuantityQuantity
Takeoff

Code
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COBIE 04-Space Worksheetp
Space 

schedule 
from BIM

Space 
schedule 
from BIMfrom BIMfrom BIM
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BIM - Managing Spaceg g p
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Coordination View
Information Exchange
Thursday, July 24 (11am - 1pm)

53 | WWW.BENTLEY.COM



54 | WWW.BENTLEY.COM



BIM > IFC > Clash Detection

Space 
ValidationBentley BIM Validation

Systems
CoordinationBIM 2 IFC

COBIEifcCOBIEBIM 3

Energy
Analysis

QuantityQuantity
Takeoff

Code
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Multidisciplinary BIM Collaborationp y

Bentley BIM
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Workflow – levels of collaboration

• “Designer” clash detection
- individual discipline to others  designer can resolve- individual discipline to others, designer can resolve

• “Team” clash detection
- multidisciplinary, requires help from others

• “Project” clash detection
- data aggregated from many design sources (not all data 

from the same BIM authoring platform)
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BIM (multidisciplinary)( p y)

Space 
ValidationBentley BIM Validation

Systems
CoordinationBIM 2 IFC

COBIEifcCOBIEBIM 3

Energy
Analysis

QuantityQuantity
Takeoff

Code
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BIM (Arch, Struct, Mech, Elec)( , , , )
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“Designer” Clash Detectiong

User = Design Architect/Engineer

Benefits

• Identify design issues during natural design 
process

d f b l d b• Provides opportunity for issue to be resolved by 
designer before promoting to project team

• Early identification of issue• Early identification of issue

• Non-disruptive workflow
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“Designer” – BIM Design Suiteg g

Clash detection Clash detection 
and resolution 
within design 
application

and resolution 
within design 
application

BIM “authoring” 
application

BIM “authoring” 
application
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“Team” Clash Detection

User = Project Manager, Design Team Leader

Benefits

• Easy to use BIM “review” tool

• Aggregate data beyond immediate team

• Resolve issues between design disciplines

• Save time, no translation of data required (all , q (
data same BIM format/platform)
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“Team” - ProjectWise Navigatorj g

Clash detection Clash detection 
and resolution 

for “project” 
and resolution 

for “project” 

“Review” not 
authoring 

application

“Review” not 
authoring 

application
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Clash Detection Reportp
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“Project” Clash Detectionj

User = Independent Consultant, Owner

Benefits

• Aggregate data from multiple design sources 
(data from multiple BIM formats)
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BIM > IFC > “Project” Clash Detectionj

Space 
ValidationBentley BIM Validation

Systems
CoordinationBIM 2 IFC

COBIEifcCOBIEBIM 3

Energy
Analysis

QuantityQuantity
Takeoff

Code
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Bentley BIM > IFC > Solibri Model Checkery

Business 
“rules” for 

graphic and 
d t h ki

Business 
“rules” for 

graphic and 
d t h kidata checkingdata checking
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Design Clash Detectiong
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Construction Operations Building 
Information Exchanges
Thursday, July 24 (2 - 5pm)
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Construction Operations Building 
Information Exchanges
Friday, July 24 (8am - 1pm)
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About Bentleyy

Bentley is the global leader dedicated to providing comprehensive software 
solutions for sustaining infrastructure. Architects, engineers, constructors, 
and owner-operators are indispensable in improving our world and our 
quality of life; the company’s mission is to improve the performance of their 
projects and of the assets they design, build, and operate. Bentley sustains 
the infrastructure professions by helping to leverage information technology, 
learning, best practices, and global collaboration – and by promoting careers 
devoted to this crucial work.

Founded in 1984, Bentley has more than 2,800 colleagues, offices in more , y , g ,
than 50 countries, annual revenues surpassing $500 million, and since 
1993, has invested more than $1 billion in research, development, and 
acquisitions. Nearly 90 percent of the Engineering News-Record Top Design 
Firms are Bentley subscribers, and a 2008 Daratech study ranked Bentley as Firms are Bentley subscribers, and a 2008 Daratech study ranked Bentley as 
the world’s #2 provider of geospatial software solutions.
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Where to get this presentation!g p
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Th k !Thank you!

Andy Smith, AIA
d i h@b landy.smith@bentley.com


