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Topics of Discussion

e Bentley Participation Statement and Industry
Observations

e Introduction to Contracted Information Exchanges
e Space Compliance Information Exchanges
e Coordination View Information Exchanges

e Construction Operations Building Information
Exchanges
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Participation Statement and
Industry Observations
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[
Bentley Participation in Workshop

SCIE (space compliance information exchange)

Bentley Architecture provides tools to easily define, manage and
report on spaces. An IFC data file can be exported for downstream
analysis.

CVIE (coordination view information exchange)

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
converted to the COBIE Excel Workbook using a 3™ party tool (ifcCOBIE
from AEC3). This is a prototype demonstrating capability.
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|
Vendor Challenge

e Bentley’s commitment, industry observations
e How to create a BIM with data rich components
e Live demo showing process

e How to export IFC and import to COBIE Excel
Workbook

24 Bentley
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Bentley’s Commitment to Interoperability

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

e Bentley is active in the 1Al and is on several regional chapter
boards, e.g. US, UK, German-speaking, and Japan

e Bentley is providing global and regional financial support for
the 1A1I/buildingSMART

\/Bentley TriForma was first certified by the 1Al as IFC2x
compliant in May 2003

e Bentley supports IFC2x2, the Singapore code checking view

e Bentley was certified by the 1Al as compliant with the
Extended Coordination View of IFC2x3 Step 1 in June 2006
and Step 2 compliant in March 2007 > link

24 Bentley
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Bentley’s Commitment to Interoperability

e Bentley participated and presented in the IFC based HITOS
Interoperability Demonstration held in conjunction with the
IA1/buildingSMART meeting at the National Academies of Science
iIn Washington, DC in October of 2006.

\/Bentley provided prototypical Service Oriented Architecture IFC
client for the Open Geospatial Consortium (OGC) Open Web
Services demonstration number 4 (OWS-4) in December of 2006
— reference link

e 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
May 2007 — reference GSA publication, page 9 link
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.
Interoperability Projects (2008+)

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

e 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)

e |CC = SMARTcodes - auto code checking of BIMs (IFC) for
compliance with energy, egress and accessibility requirements
(codes and standards)

e GSA > BIM Guide 05 - energy performance and operations

e AGC = AGCxml Project - set of XML schemas for the
transactional data that is now commonly exchanged in paper
documents

24 Bentley
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IFC Data Exchange

1IFC

e Focused on downstream analysis and data repurposing

where appropriate; many-to-many application data
exchange

e <100% - any translation has potential for content loss

(i.e. proprietary formats) and limits capability to
reconstitute

24 Bentley



IFC Data Exchange
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Workshop scope

builldingSMART/USACE
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Direct Data Exchange

File name: COBIE_Magter.dgn o | Open |

Files of tppe: |,l'l'l.|||_:;|E:3 [“_.“-]- | | Cancel |
CaAD Files [*.dgn;” dwig;” d=f]
ticroStation DGEM Files [*.dgn)

—— [ 2105 EANON Cell Libranes [*.cel]
DGM Libramy Files [*.dagnlib)

Sheet Files [*.27]
mdEn Line Files
AutalCAD Drawing Files [*.dwg)

< SutaCAD ASCI D=F Files [* dxf) />
Hedline Fiesf=

1
TriForma DocumentFiles [*.d)
a0 Studio [7.3dz]
Obj File [F.obj)
SketchUp File [*.zkp)
All Files [*7]

H. hH

Read/Write
DWG directly

24 Bentley
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AEC Software Interoperability
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submit either DWG or DGN files. By improving fidelity of work shared between the
two file formats, users will be able to focus on being creative and getting work
done, rather than being constrained by file-compatibility considerations.
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Direct Data Exchange

DIRECT

e “Gold” standard for data exchange - highest fidelity;
support native file formats

e Effort justified with impact of largest number of users,
Impact on industry, user benefits

e Addresses the limitations of IFC

24 Bentley
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.
REVIT Plug-in for MicroStation

ix Bentley Revit DGN plug-in Setup

Welcome to the Bentley Revit DGN
plug-in Setup Wizard

The Setup Wizard will install Bentley Revit DGN plug-in on
your computer. Click Next to continue or Cancel to exit the
Setup Wizard.

=% Bentley
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Introduction to Contracted
Information Exchanges

Wednesday, July 23 (1 - 5pm)

24 Bentley
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Wednesday, 23 July 2008. 1:00pm—5:45pm
Theme: Introduction to Contracted Information Exchanges

1:00pm Welcome and Announcements
- U.S. Army, Corps of Engineers James Dalton
- Federal Facility Council Kevin Lewis
- buildingSMART Alliance Peter Smeallie
- buildingSMART International Bill Brodt
1:30pm Information Exchange Requirements Process Bill East
2:00pm buildingSMART International Jeff Wix

- Information Exchange Software Specification
- Information Delivery and Model View Definitions
- Industry Foundation Class Resources

2:30pm Break
3:00pm BIM Vendors Process Nick Nisbet
3:15pm BIM Vendor Challenge (Attachment 1) Nick Nisbet
- Autodesk
- Bentley
-Onuma
5:30pm Agenda for Following Days and Wrap-Up Bill East
5.45pm Close

24 Bentley
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Attachment 1 - BIM Vendors Challenge Description

BIMvendors will have already selected a model for demonstration and produced their COBIEfile that
was evaluated prior to the meeting.

(1) Thevendorwill view/fly through their selected model, highlighting facilities used to capture
contractually required data (live)

(2) Vendor will be asked that at least one of each of the following changes be made (live)
(a) name of room
(b) name of equipment
(c) type of equipmentfor given component
(d) move equipmentfrom one roomto another

(3) The vendor will export COBIE or IFC data from their application (live)
(4) IFC-COBIE translator produces the spreadsheetversion of the data set (using pre-processed file)
(5) COBIE Spreadsheet will be reviewed (using pre-processed file)

(a) by inspection to identify any issues of interest

(b) using the webh-based checking application to further validate the data

(6) The vendor will discuss the results of the evaluation (using pre-processed file)

24 Bentley
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|
Vendor Challenge

e How to create a BIM with data rich components
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BIM = IFC = i1fcCOBIE > COBIE
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BIM (multi
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BIM

“Platform”

0&M

APPLICATIONS

POWER PRODUCTS

PLATFORY,

BIM Platform

W BUILDING

Bentley® Facilities™

Bentley™ Architacture™

Bentley® Structural™

RAM™

STAAD™

Bentley™ Building
Mechanical Systems™

Bentley® Building
Electrical Systems™

Speedikon®

ProSteel™

Hevacomp

®

Tas®™

M PLANT

ProjectWise™
LifeCycle Server™

PlantSpace®
AutoPLANT®
AutoPIPE™

AXSYS™

PlantWise™
Design++™

promis=s™

OpenPlant PowerPID™
ConstructSIM™
OpSim™

W CIVIL

ARPS™ ROW™ LDM™
Optram™ SUPERLDAD®

GEOPAK™
InRoads®
Bentley™ Rail™
Bentley® MX™
Bentley® Rebar™
RM Bridge™
LEAP™

“Industry”
solutions

M GEOSPATIAL

Bentley™ GeaWeb Publisher
Bentley® Geospatial Server

Bentley™ Map™
Descartes™

IfRAS B™
Bentley®Electric™
Bentley™ Water™
Bentley™ Sewer™
Bentley® Copper™
Bentley™ Fiber™
Bentley® Coax™
Bentley™ Inside Plant™
CADscript™
sisNET™

PowerSurvey™
PowerCivil™

Haestad Methods™ So)
Bentlay® Expert Designer

Powerbap™
Powerlap Field™

POTETHEDTar

GenerativeComponents®
MicroStation® PowerDraft™
Bentley® View™

Bentley® Redling™

Authoring
graphics/data

ProjectWise® StartPoint™
ProjectWise® Navigator™
ProjectWise® InterPlot™
ProjectWise® Integration Server™

Collaboration
[ |

4 Bentley
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[
Multidisciplinary BIM Collaboration

support

t per discipline

ARCH
24 Bentley

| WWW.BENTLEY.COM




BIm - Intelligent Objects = IFC

) TriForma Element Info

BN Compound Cell <]
# |inear Element
Shape Element
Shape Element
Cell
Shape Element
Shape Element
Shape Element
Shape Element
Shape Element
Shape Element
Shape Element
Shape Element
Shape Element
Surface Element

DataGroup Data

BIM
iInformation
required for

COBIE

1 View 3 - All Floors

B AQRQUMEAR B HT%%E

DataGroup Name: | SqCeiling Diffuser

Identification

= ...  DataGroup Catalog Name: | Square Diffuser Top

Attributes Property Value

Drawing Symbols |Gl Type B-rectSlots
Grill Width 24.000000
Girill Depth 24.000000
Gril Thickness 0.500000
BoxHeight 2.500000
Boec\Width 22.000000
BoxDepth 22.000000
BoxBorder 1.000000
BoxTopWidth 22.000000
BoxTopDepth 22.000000

Family: Duct
Part: Supply-New
Descr: Duct Supply Definition

[MH-HYAC-SUPPLY-NEW]
Render Mat: b
Group:

| WWW.BENTLEY.COM
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OmnicClass

OmniClass
organization

Dataset  Edit
% @ Farts Yiews | Definition b
[ ifc_imp_parts.xml A | Part

J G0 OmnClass.aml 2375 7014 24 Fleible Ducts

: T4 12 11 00 Buildings 2375 7014 31 Metal Ducts
T2 1311 00 Interaction Spaces 2375 7014 34 Air Ducts Accessories

= B 1315 00 Work Spaces 2375 70 21 14 Coil Urits
1B 13 25 00 Commercial Spaces 237570 21 24 Air terminal Units

13 41 00 Care Spaces 23757021 27 Air Outlets and Inlets
13 51 00 Facility Service Space

j 1 13 85 00 Circulation Spaces
B 14 21 00 Covered Spaces
14 24 14 Dutdoor Areas
B 21 41 11 Substucture Pgrt type:
B 21 41 31 Superstruct. and Encl. ;Eal‘nl[',' HYAC Distribution Devices
E 21 41 51 Enclosure Mame: | 23 75 7014 34 Air Ducts Accessories
2141 71 Inkerior - ;
B tiar:
BB 21 41 81 Signage Descrptior: | Duct Accessories
B 21 51 31 Plumhbing
T 21 61 71 Electrical § Default Madel Attibutes
B 21 61 11 Equip. and Furnizhings
T 23 50 05 Verticle Trans. Level | MH-HYACSUPF| v Thickness:
B 23 75 70 HYAC Distrib. Devices Color: [ 76 v Height; | 1:0
[ plurnbing_part. =ml - Stple; | — 0 W

<

| >

Weight

Cahcel

| WWW.BENTLEY.COM
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Vendor Challenge

e Live demo showing process
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|
BIM - Design and Managing Data

! COBIE_Master.dgn, Default (3D - V8 DGN) - MicroStation TriForma V8 XM Edition
¢ File Edit
= @ b % A g A @ .hl} @ | %IE“Exhaust-Existing i

" View 1 - Def... |- |0][X| 'J View 3 - Default - Isometric [Displayset] =13
AR UAME AR HR2~ (AR L R B H 926

Element Settings Tools Utilities ‘Workspace Architecture  Mechanical TriForma  Structural  Window  Help

v | |Part Level » |

|
LCompound | o |Part Color |+ | [Part Style ~ |
|

|Part twiigl » |
)

Level Display X

HEIEIIEIEIE]s| (v =
k= E |4 thene) -
vt First Fir, COBIE_

i Foundation, COB
%.uﬁ Second Fir, COBI

AR

i

BO

! Roof, COBIE_Mz  {

Z

1) i) )

Mame fad ﬁ‘

5%

|
DesGutter ot
DesEofP = Dy
DesCTF || ‘Al
DesCTB —
Default

C-Triangles1
C-Trangles Sidewal
C-Triangles Road
C-triangles Parking §
C-Trnangles Parking
C-Triangles Parking
C-Tnangles Curb an
C-Triangles Building
C-Sidewalk

C-Road = ) - "JElement...|- | | [X]
C-Parking Text - B =3 [
C-Parking lot Lines @

Ee-a0

C-Parking Centerline + |
A

= i & E E

(_ (| ] i|

H.. Le..|Pr.l &l

vi| £t | I8 s 55 s 2 00 | (oo | @ L
Element Selection > Identiy element to add ta set | - | @ MHHVACEXHS XS | [T | [ae]

=% Bentley
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|
Vendor Challenge

e How to export IFC and import to COBIE Excel
Workbook

24 Bentley
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IfcCOBIE = COBIE

BIM > IFC =
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BIM Components > IFC Descriptions

BIM
components

Family: Duct
Part: Supply-Mew
Descr: Duct Supply Definition

[MH-HVAC-SUPPLY-NEW]
Render Mat:
Group:

o Map custom Triforma

dataset to IFC dataset

Famity-Part List :
|| |FcBeam i

12 11 00 Buildings - lfcBuilding
12 11 00 Buildings 12 11 14 - Mid-Rise ... — | |FcBuildingElement Prosgy
1311 00 Interaction Spaces  ~ fFeBuilding Starey Load
1311 00 Interaction Spaces 13 1111 32 - Recep... FeColumn
13 11 00 Interaction Spaces 1311 21 17 - Confe... FeControlElement

- 7= 0 Work Spaces - FeController Save...
1315 00 Work Spaces 131511 2417-0.. feCovering
1215 00 Work Spaces 131511 34 11 - Office FeCurtainWall
1315 D0 Work Spaces 131511 34 21 - Mai... lfeDistributionElement
13 15 00 Work Spaces 13152117 -Closst FeDistribution FlowElement
13 25 00 Commercial Spaces ™ FeDoor
13 41 00 Care Spaces - fFeFowContraller

™| | FeFowFitting

< | ¥ fFeFowSegment hd Clear
Mapped Entities

Family Part IFC Entity N
21 41 11 Substructure 2141111711 - Slab on Grade  FcSlab

2141 31 Superstruct. and Encl 2141 3117 11 - Roof Framing fcBeam

2141 31 Superstruct. and Encl 2141 3111 21 - Structural F fcBeam

21 41 51 Enclosure 21 4151 13 21 - Bderior Door e Door )
21 41 71 Interior 21417112 21 - Interior Door e Door

2151 31 Plumbing 2151 3111 14 - Plumbing Fod FcFow Terminal

215151 HVAC = fcFlowSegment

2141 71 Interior 21417111 31 - Interior Part fcWall StandardCase

2141 71 Interior 2141711211 - Trangparent 0 FoWindow

2141 51 Enclosure 2141511311 - Transparert O FeWindow

R N

M4 44 44 A4 wosarm

| £

IFC
descriptions

24 Bentley
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[
Creating an IFC File

l
|

| £
‘ File | Edit Element Settings e T
3 Hew... Cirl+H

M
Cpen... Cirl+0
Close Ctrl+w
B save Cirl+s
! Save As...
Compress »

Save Settings  Cirl+F

& Project Explorer

Reference

Raster Manager

Gl Models
i Import 4| —
‘ = ¥/ DGN, DWG, DXF... T
1 Print Preyiew [eES... I
\:é Brint Cirl+p Parasolids. ..
| BatchPrint z—z:‘f SAT
| Fvy o Industry standards
{  Properties Alt+Enter | o world... - exc h an g e fo rm atS
{2 Protection B STL..
I _.J Send... SketchUp...
/ ] Google Earth. ..
Exit
1 Collada...

24 Bentley
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IFC Project Information

Output | Comment | Settings | Output | Comment | Settings |
IFC File: [ ects\examples\,_COBIE\Files\IFC\A-Floor_1.fc | Project | “Project”
Building | *Building™
IFC File Info Ste [“Sic-
System | Bentley Architecture Modifying Persan
Author | Bill East Given Mame | “FirstName™
Organization | USACE Famity Mame | *SurMame™
Authorization | Keith Bertley Organization | *Organization”
Id | "I~
Middle Names | “MiddleMNames™
Use Schema | IFC 23 v Prefix Titles | ~Titles™

Suffic Titles | *SuffiocTitles™

[ lfc Mapping Infarmation l

24 Bentley
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BIM = IFC = i1fcCOBIE > COBIE

Bentley BIM
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COBIE Spreadsheet Checker

Page 1of 17

C'OBIE .July 2008 File Checker

WVersion 0.8 (21-Jul-08)

Testing conducted on file "test.xm]’

Validates Excel
Objective: Shows how COBIE data files may be checked for consistency use a rule-based checker. WO rkboo k fo rm at

Status:Evaluates consistency of COBIE designer worksheets.

Report Contents:Based on user selections the results presented in this report refer to all COBIE
designer Worksheets . The output below DOES NOT show the imported data setin addition to the rule
checks

Processing '01-Contact' Worksheet Check CO B I E

Data file display supressed per user request jor non-verhase output.
(2 XML records found (include column header), 1 possible COBIE records were analyzed as

below.)
Column Rul-
Rule Description I
Letter Name P [PassFail Exroxs | Offending Records
Foun’

A ContactID record ID's must be numeric  |[Pass - -

A ContactID pecord ¥D smust be [Pass - -
increasing

A ContactID record ID's must be unique [Pass - -
[Every centact must be

B ContactEole identified by their role on the |[Pass - -
project

. The name of each contact

F GivenlTame must be provided (or nfa) [Fass - -
The name of each contact

3 FamilyName must be provided {or nfa) [Fass i i
People may not be listed more

S FamilyNam e than once (unless up dated) [Fass i i

. The name of each contact's

H Officellame office must be provided [Fass - -
The street address for each

I4 AddressStreet  ||centact's office must be [Pass - -
provided (or nfa)
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COBIE O7-Component Worksheet

BIM components

B = G
organized by 5
=2
@ . =}
. g OmniClass i
t = t
E o | 8 2 g
2|3 |3 2 2
E = ™ E E
1§ o | = 8 8
50 |49 6 49 2151 31 Plumbing--2151 3111 14 - Plum’ | rixtures 1,COBIE_Master.dgn,1 - First Floor;1,A-Floor_1.dgn,First Floor:92322
5150 6 49 2151 31 Plumbing--21 51 31 11 14 - Plv ..0ing Fixtures 1,COBIE_Master.dgn,1 - First Floor;1,A-Floor_1.dgn,First Floor:92862
52 51 7 49 2151 31 Plumbing--21 51 31 11 14 - ?lumbing Fixtures 1,COBIE_Master.dgn,1 - First Floor;1,A-Floor_1.dgn,First Floor:93402
53 [52 6 50 21 51 31 Plumbing--21 51 31 11 14 - Plumbing Fixtures 1,COBIE_Master.dgn,1 - First Floor;1,A-Floor_1.dgn,First Floor:92020
99 'SS 27 55 23 75 70 HVAC Distrib. Devices--23 75 70 21 24 Air terminal Units 1,COBIE_Master.dgn,1 - Firs* 7'~~—" "" Tlm~-t H-m anaa-d-lnganss
100’99 27 35 23 75 70 HVAC Distrib. Devices--23 75 70 21 24 Air terminal Units 1,COBIE_Master.dgn,1 - Firs
101100 23 55 23 75 70 HVAC Distrib. Devices--23 75 70 21 24 Air terminal Units 1,COBIE_Master.dgn,1 - Firs ) ———
124 '123 23 56 23 75 70 HVAC Distrib. Devices--23 75 70 14 34 Air Ducts Accessories  |1,COBIE_Master.dgn,1 - Firs _""Q
125 '124 31 56 23 75 70 HVAC Distrib. Devices--23 75 70 14 34 Air Ducts Accessories  |1,COBIE_Master.dgn,1 - Firs o
126'125 34 56 23 75 70 HVAC Distrib. Devices--23 75 70 14 34 Air Ducts Accessories  |1,COBIE_Master.dgn,1 - Firs T :_
146145 24 57 23 75 70 HVAC Distrib. Devices--23 75 70 21 27 Air Outlets and Inlets  |1,COBIE_Master.dgn,1 - Firs = J‘,‘
147146 24 57 23 75 70 HVAC Distrib. Devices--23 75 70 21 27 Air Outlets and Inlets  |1,COBIE_Master.dgn,1 - Firs
148:14}' 24 5 23 75 70 HVAC Distrib. Devices--23 75 70 21 27 Air Outlets and Inlets  |1,COBIE_Master.dgn,1 - Firs $~
181180 7 57 23 75 70 HVAC Distrib. Devices--23 75 70 21 27 Air Outlets and Inlets  |1,COBIE_Master.dgn,1 - Firs -
332:331 27 58 23 60 30 General Pipework--23 60 30 11 00 CHWS 1,COBIE_Master.dgn,1- Firs ’—;Z‘glrltli:hguzzlc;ﬂew
333(332 23 58 23 60 30 General Pipework--23 60 30 11 00 CHWS 1,COBIE_Master.dgn,1 - Firs Descr: Duct Supply Definition
334:333 23 58 23 60 30 General Pipework--23 60 30 11 00 CHWS 1,COBIE_Master.dgn,1 - Firs [MH-HVAC-SUPPLY-NEW]
441440 52 93 2151 31 Plumbing--21 51 31 11 14 - Plumbing Fixtures 3,COBIE_Master.dgn,2 - Sec Render Mat:
a1 [s2 98 2151 31 Plumbing--21 51 31 11 14 - Plumbing Fixtures 3,COBIE_Master.dgn,2 - Sec Group:
a43/a12 53 98 2151 31 Plumbing--21 51 31 11 14 - Plumbing Fixtures 3,COBIE_Master.dgn,2 - Sec
444243 38 99 21 61 11 Equip. and Furnishings--21 61 11 21 61 Office Equip. & Furn. |3,COBIE_Master.dgn,2 - Sec
44544 38 100 2161 11 Equip. and Furnishings--21 61 11 21 61 Office Equip. & Furn. |3,COBIE_Master.dgn,2 - Sec
446 445 38 101 2161 11 Equip. and Furnishings--21 61 11 21 61 Office Equip. & Furn. |3,COBIE_Master.dgn,2-Sec..
458'45? 70 113 23 75 70 HVAC Distrib. Devices--23 75 70 21 14 Coil Units 4,COBIE_Master.dgn,3 - Roc T
459258 70 113 23 75 70 HVAC Distrib. Devices--23 75 70 21 14 Coil Units 4,COBIE_Master.dgn,3 - Roof Floor;2,M-Roof.dgn, 3D Model:135179
460259 70 113 23 75 70 HVAC Distrib. Devices--23 75 70 21 14 Coil Units 4,COBIE_Master.dgn,3 - Roof Floor;2,M-Roof.dgn,3D Model:171083
461’460 70 113 23 75 70 HVAC Distrib. Devices--23 75 70 21 14 Coil Units 4,COBIE_Master.dgn,3 - Roof Floor;2,M-Roof.dgn, 3D Model:165068
M 4+ M| Information 01-Contact -~ 02-Facility -~ 03-Floor .~ 04-Space .~ 05-System .~ 06-Reqgister | 07-Component .~ 08-Attribute 09-Cod MOl |

| WWW.BENTLEY.COM

24 Bentley




Spatial Compliance
Information Exchanges

Thursday, July 24 (8 - 10am)

24 Bentley
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Thursday, 24 July 2008. 8:00am-10:30am
Theme: Spatial Compliance Information Exchange

8:00am Introduction, Summary and Agenda Bill East

8:15am Spatial Compliance Information Exchange (SCIE) Bill East
- Business case
- Draft specifications

8:45am Verification of Spatial Compliance Information Exchanges Nick Nishet
- Definition of SCIE rules used to check
- Presentation of SCIE verification results

9:15am Presentations of design tools supporting SCIE BIM Vendors
- Autodesk
- Bentley
-Onuma

24 Bentley
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BIM = Space Validation
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|
GSA Building Program Space Validati

on

M B-2-4-2-040 8 ‘”"5'7‘
building s
information
modeling
guide
T project _ ) L . .
program project deliverable == e
eauremens requirements, standards Bentley Architecture | ]
building program building and space modetit
space requirements '
design review
M net
|Zl gross
M useable
|Zl circulation
M office
M mechanical |IFC — BIM data
exchange
validating space

“program requirements” . -
versus “designed” model and space analysis =g Bentley




[
GSA Building Program Spatial Validation

EEX

o Master.dgn, 3D Model (3D - V8 DGN) - Bentley Architecture V8 XM Edition
° File Edit Element Settings Tools Utilites Workspace Architecture TriForma Window Help

- |[AwALLFULL v B 1~ ez | == 2 v o~ B-H-S-=-@4L
= = =
= |[Part Level | | [By Level Cive] [By Level S v | [By Level Vi v |

Cisccatran. X

X[5512 |
%% MG

I} View 1 - 3D Model
AQRRLIMmMAY MLY% LG

Compound Cells

Handrails
Curtain Walls

o

,5‘ Ease Cabinents
=

wal

Flaor Farm

) & MRl R

| of @ |[AWALL-FULL

j‘). Render time: 8:39.0

Display complete

24 Bentley
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Create and Manage Space

Hardrails e .

1) Create Space

2) Edit Space

3) Select Spaces

4) Update Spaces

5) Place Space Legend

Label Circulation [Horiz...
Number 11
Program Area [Feet) 100.000000
AirConditioning falze
AilCanditioningCentral falze
AiPressurization false ™
< | ®
Y

Label Placement

(3 Dynamic (%) Center

Flood Option

Agsociate Flood Spaces

[] &llaws Hales Larger Than | 0.000000  |Fest

[] &llaws Flaoded Spaces

Tao'wall Center Lines

b awimum 'wall Gap:
Depth Mode

Entering
and editing
space data

| WWW.BENTLEY.COM
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Dynamic readout

Creating Spaces during drawing

space boundary

Interactive data
entry for space

attributes i" ‘ @ —— —
ey 3 Ll ' '
Space Type: [ENTRY VEST. v K3B | F e St
| Name Value ‘_ _“- -g ;—?;'-

[ ) | B

Label ENTRY VEST.
Number

Program Area (Feet) 0.000000
AnsiBomaSpaceCategony

Building

Ceiling Finish

Ceiling Height 0:0

eV

I:jv.é@lGIULII“_IHE* B R %G

l’("

'I(

Label Placement
(%) Dynamic () Center

e
l"

Flexibility to define space
using multiple views

2y Bentley




Create Space

=101 %]

|<fﬁ<£> Bz oo

SUPPLY
AQUARIUM 1=
Mame AT S
Actual Area  ATRIUM
Label ATTIC SPACE -
Mumber AUDITORIUR
Program Ar... EARBER SHOP
Building BLDG. MGR. OFFICE
Celling Finizh  BOX LOBEY
Ceiling Heioght  BREAK AREA
Departrent BREAK ROOK LI
CAFETERIA "
- Label Flacere CANOPY
® [iyn, CHILD CARE
CLASSROOM
~ Flood Option — CLOSET
r .-’-'«ssamateFEDMPUTEH
COMICNCMCE
[ Allow Hole: oy s 7r1icTi0N [
V¥ &llow Flooc 4| | _,I_I

[ Ignore Selection Set
[T To'wall Center Lines
klax wiall Gap: IEI:EI

Lepth Mode  Active Depth

v

&N) - Bentley Architecture 2004 Edition

s Workspace Achitecture  TiForma  Window  Help

+

= " = e
i+ 55 2 - |m-a-e-@5e|neaesme -~ @ 7B
™ Compound | = J§{|24NE Ll |Y [0 578 r |z ([ IV‘
[_[=]x]
1 E3 HJI [ h| =
D O CLUSET I] l]
| 050
MEN
o]
213.23 Sq Ft*
0000 5q Ft
N MECH.
3 I H] cm H H
- 45803 5 Ft
= 100.00 5q FE
- . |
E%@%
1DD a0 3q Ft
00000 SqFt ’ !1 L4
. T J
- T . TELE. !
l-i[l‘lil
S7B.515q F ©8.97 5q Ft
e S? £ 06,60 S Ft
3 3 3 ELEC,
% - N a T 77367 Pt
W00 Sq Ft [ =
; ro.
—H} H
3 . L%
+ LARR. + +
. . X T 9595 5q Ft
10000 5q Ft
‘ H HBI H
*ll ELEYV » 511 ELEW. *51.2 5 2
_>l_I

A =—BaddoepExd

|

I

RN

== @ | RERs] AR EE o
—

Create Space Flood > Identify Region / Reset to finish

o @ JaswaLLro

21 Bentley




Defining Space Requirements |
Managing

space data

Space

d eSIg n | Show Used + | | Instance Mame | Label Mum... /| Celling Heic #
. . 2 (@ Catalog Types Reception Recepron  2-201 10200000
criteria 63 Curtarwals | 9eersl Stecage 2202 108.00000C
LE ; B ndm!n!strat!on OFF!ce 2-203 102, 00000C
2 o A Adrinistration Office 2-204 102.00000¢
- 5} PlumbingFisbure: | g dinict: akion, Office 2-205 102.00000¢
& ] space Adrniristr ation Office 2-206 10200000
MOCITY.IN g wal Adrninistr ation Open Office. 2-207 106, 00000;
- WallCasewark | Administration Office 2-302 102000008
Reception Reception 2-302 102, 00000cC
Froperty Yalue ”~ Administr ation Office 2-303 102.000000—
B Adrministration Office 2-304 102, 00000¢
PubliclAccessible false administration Open Office 2-305 102, 00000¢
Handicapaccessible true General supplies 2-306 102, 00000«
I aturalentilation falza Circulation {vertical, Stair 2-306 102.00000C s
MaturahentilationR ate 0.000000
techanicalentilationH ate 1600.000000
Concealed falze
Category Adminizstration
FlaorCovering Carpet =
W allCovering Paint
CeilingCovering Acoustic tile
SkirtingB oard WH
GrogzdreaPlanned [Feet) 200
MHetdreaPlanned [Feet) 180
ConcealedFlooring falze
ConcealedCeiling trug
pset_spacefiresafetyreq...
b ainFirell e w
< | D
Element: FloorCorvering
D atatype: sting
1]8 Cancel

- = Bentley
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Space Labels

Project control for
labeling space with
specific space
attributes

AR S L e SV

Label

12.3

Program

GSAStarSpa
GSAStarSp

Actual Areaq

Areq

Occupant Organization Name

ceCategory
aceType

| o= 5 7 & 3

e Manage DataGroup Annotation Cells

) By & X %

\

EoX

Cumrent Library: |Space"-—.TriFon'na"-.GSA"-ceII"-annutation.cel | [ ]

Curment Annotation Cell:

|RoomLabel v |

Description: |

Type

Space b

DataGroup Information

Actual Area S
AnziBomaSpacelategory

Building

Ceiling Finish

Ceiling Height

Concealed

Department

East Base Finish b
Length: | 21 I Place Text
Fomat: [Sng ¥/

=4 Bentley




IFC = ifcCOBIE = COBIE “Space”

Bentley BIM
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|
BIM - Design and Managing Data

'.} COBIE_Master.dgn, Default (3D - V8 DGN) - MicroStation TriForma V8 XM Edition
: File Edit Element Settings Tools Utilities Workspace Architecture Mechanical TriForma  Structural Window  Help

A~ RAEIRA =R é @J@gl'ﬁ‘[smmsm.m

" View 1 - Def.. \_ ,E“_Z(J « View 3 - Default - Isometric [Displayset] |__‘|E‘§ e
BrAQQRUAE /R HE - AR A /@ e H o326

| | i
| | Compound | — ‘|Paal Level v | [Part Color (v | [Part Style v | [PartWeigl v |
L L d = ]

IIH.EIHI_I D
k= . A [none] ¥ 3

=M COBIE_Masterdgn, |
E} W First Fir, COBIE_} |_1

W Foundation, COB g9

\o\"s Second Flr, COBI

B 2] 2
Roof. COBIE_Mz J*

I C Site.dan, Defal
1 (i | >

BOY%

y
F>Z

DesGutter - f
DesEofP A View 2 - Def... - [O]X]
DesCTF 4l [@-ARRp@mmas g
DesCTB -
Default
C-Trianglesl
C-Triangles Sidewal
C-Triangles Road
C-triangles Parking 9
C-Triangles Parking
C-Triangles Parking
C-Trangles Curb an
C-Triangles Building
C-Sidewalk

C-Road
C-Parking Text
C-Parking lot Lines
C-Parking Centeiline b
<3 Ll |

__|Pr la...
@ = e Z !\;} hd 000 ]‘@[ 00

Element Selection > Identify element to add to set ||_’ I | @ MHHVACEXHSEXIS | . |_ l__l_’hT\_

2 Bentley
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Visualizing Space Definitions

I} A-Floor_2.dgn, 3D Model (3D - VB DGN) - MicroStation TriForma V8 XM Edition

File Edit Element 3Settings Tools Utilities  Workspace Architecture  Mechanical TriForma  Struckural  Window  Help

|__v_!!_ _\:j [] Compound | 22 || Part Level % | |Part Color % ||| Part Style % || |Part \weigh + | © - _gj - \aﬁ & ;é = @ '_‘l_+ @

Architecture X f“ % ) i E‘
) Al Tasks > G- A QAR EEHFTES %G
&-_J<

E
I \ _3‘]"4:
Select » - !

E

4

) singewals .
@ Compozite W .. ﬁlﬁ(
Wal CleanUp B
A
Doors 4 B[___| B

i=:: ‘windows 3 %
|% Edit Space >| x
3 -
ian Compound Ce.. ¥ 5 3
ﬂ Hardrails 4 _'i}’ 1
ﬁ Curtain ' alls 3 M_"J<

a
Base Cabinet » E-4

e 7
@ Stair Maker 3 ‘4
L5 Foof Builder E\Z
C§ Plurnbing 3 ﬁq .
g Place Floor Fo. ﬂ\}‘

s
W Ceiings Dl
hitid : i
Y site =
)ﬁ( Structures E =

. v -~

Hy.o are | Le |ad. | pro|
Q-0 -\

EE (¥ [zie52 ) [&][co |

o | @ |[MHHVACERHS EXIS 0 [ex

24 Bentley
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.

OB aster.dg i |
File Edit Element Setti - ' At A W ¥ lore
= Data oup
Schedules  Data El:hElellEE QEItEI 2] spaceScheduleTemplate.xls [Compatibility Mode] ol
A B C D E F o
& E o
Ton -’ Space Schedule
= (23 catalog Typel| Show All P
i BaseCase 1 | BENTLEY
5} Beam = (23 cat > North Finish
- Export Program Actual -
B Building @ Xpo Label Number Height
€3 Ceiing - Area Area Base Wall
@ Export All In _ : _
Eﬁ Column - 4 |Clean 2-309 100.00 (Feet) 18.24 (Feet) Vinyl Drywall-Painted Paint-Flat
£} Curtaini @ 5 [Clean 1-306 100.00 (Feet) 18.24 (Feet) Drywall-Painted Paint-Flat
@ Dioor ',N,:,rkjng Lrifl 6 |Conference 1-106 400.00 (Feet) 326.04 (Feet) Carpet Drywall—F'aim_ed V@nyl
@ 7 |Conference 2-112 400.00 (Feet) 32843 (Feet) Carpet 2x4 Acoustic Vinyl
i ':":'C'r. 8 |Comidor 2-310 100.00 (Feet) 1156.10 (Feet) Vinyl 2x2 Acoustic Vinyl
Eﬁ Flaoring E@ 9 |Elec 1-307 100.00 (Feet) 31.75 (Feet) Drywall-Painted Paint-Flat
% Footing . 10 |[Elec 2-308 100.00 (Feet) 31.50 (Feet) Vinyl Drywall-Fainted Paint-Flat
£} HandRals Eﬁ CurtainWalls 11 |Labby 1-308 1000.00 (Feet) | 734.33 (Feet) Vinyl 2x2 Acoustic Vinyl
12 (Men 2-112 300.00 (Feet) 130.19 (Feet) | Ceramic Tile] Drywall-Painted Ceramic Tile
e @
% Oem = Door 13 [Men 1111 300.00 (Feet) | 130.19 (Fest) |Ceramic Tile| Drywall-Painted | Ceramic Tile
Rening @ Floar 14 |Office 2-304 200.00 (Feet) 95 61 (Feet) Carpet 2x4 Acoustic  |Paint-Semi-Gloss
Eﬁ PlumbingF i 15 |Office 2-203 200.00 (Feet) 120.24 (Feet) Carpet 2x4 Acoustic  |Paint-Semi-Gloss
Eﬁ Project PLELERLL 16 |Office 1-204 200.00 (Feet) 123.80 (Feeat) Carpet 234 Acoustic  |Paint-Semi-Glass
Eg) Ramp Reception 17 |Office 2-108 200.00 {Feet) 127 21 (Feet) Carpet 2x4 Acoustic  |Paint-Semi-Gloss
£ Roof Reception 18 |Office 1-203 200.00 (Feet) 116.13 (Feet) Carpet 2%4 Acoustic | Paint-Semi-Gloss
Eﬁ Shelyi Roof gross area 19 |Office 1-304 200.00 (Feet) 99.73 (Feet) Carpet 2x%4 Acoustic  |Paint-Semi-Gloss
nEving Second Floor gross| 20 |Office 1-302 200.00 (Feet) 95.61 (Feet) Carpet 2x4 Acoustic  |Paint-Semi-Gloss
€g site Shaft 21 |Office 1-103 200.00 (Feet) 95.55 (Feet) Carpst 24 Acoustic  |Paint-Semi-Gloss
Eﬁ Slab Shaft 22 |Office 2-107 200.00 (Feet) 11274 (Feet) Carpet 2x4 Acoustic  |Paint-Semi-Gloss
=l Space Shaft 23 |Office 1-202 200.00 (Feet) 120 24 (Feet) Carpet 2x4 Acoustic | Paint-Semi-Gloss
= Sample Space Schedule Shaft 24 |0ffice 2-109 200.00 (Feet) 95.61 (Feet) Carpet 24 Acoustic  |Paint-Semi-Gloss
[l S =1 L
€ stairs 3 | M 4 b b | Sheetl ~Sheet? . Sheetd ¥l .
74 Items; 0 Selected
Create Space Flood > Select view | ﬁA Element is in a Reference ad . & S-BEAMS " I
24 Bentley
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COBIE 04-Space Worksheet
A B & G H 1 N C SpaCe -
: schedule
5 3 i
: s | .| £ s s from BIM
: E | E § g £ . |
3| £ 3 3 | 3 g s 2
" = " " " " o o " =
1 & [ & & & & E d z T
2 1 1,First Flr Reception 1-107 1-107 Reception 24.019405 sqr  .aeters [ 27.870912 sguaremeters
3 2 1,First Fr Circulation (Vertical) 1-110 1-110 Stair 19.777899 |- .aremeters | 18.580608 sguaremeters X
a3 1,First Fr Circulation (Vertical) 1-208 1-208 Stair 15.121583 |squaremeters |13.935456 squaremeters
5 (4 1,First Flr Conference 1-106 1-106 Conference 30.290247  |sguaremeters | 32.516064 sguaremeters
65 1,First Flr General 1-307 1-307 Elec 2.950049 squaremeters |4.645152 squaremeters
7 '6 1,First Flr Restrooms 1-112 1-112 Women 12.141
8 7 |LFirstFIr  |Restrooms 1111 1111 |Men 12.094 L ! L) )
9 [8 1,First Fr Reception 1-301 1-301 Reception 15.364
10 '9 1,First Fr Reception 1-201 1-201 Reception 23.97
1110 |1FirstFlr  |Mechanical 1-401 1-401 shaft 1.6834 ve i s e
12 11 1,First Flr Mechanical 1-403 1-403 Shaft 4.6384 :
13 ’12 1,First Flr Mechanical 1-402 1-402 Shaft 1.671: e
14 13 1,First Fr General 1-113 1-113 Supplies 2.9284 —
15 [14 1,First Flr General 1-307 1-307 Supplies 5.5606
1615 [1FirstFIr _ |General 1-306 [1-306  [Clean 1.6945 —
17 16 1,First Fr Storage 1-207 1-207 Supplies 5.9065 ] e e S
18 17 1,First Fr Circulation (Horizontal) 2-309 2-309 Lobby 24,324
19 :18 1,First Flr Circulation (Horizontal) 2-310 2-310 Lobby 22,153 ) \
20 |19 1,First Flr Lobby 1-308 1-308 Lobby 68.221
21 20 1,First Flr Administration 1-203 1-203 Office 10.78¢ S | -
22 :21 1,First Flr Administration 1-108 1-108 Open Office | 84.47¢ e ) C
23 22 |LFirstFlr  |Administration 1-104 1-104 Office 10.272 o
24 [23 1,First Flr Administration 1-206 1-206 Open Office [ 87.82(4
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BIM - Managing Space

-\ A-Floor_2-DEMO.dgn, 3D Model (3D - V8 DGN) - MicroStation Triforma V8 XM Edition
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Coordination View
Information Exchange

Thursday, July 24 (11am - 1pm)
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Thursday, 24 July 2008. 10:30am-1:00pm
Theme: Coordination View Information Exchange

10:30am Presentation: Coordination View Information Exchange (CVIE) Bill East
- Business case
- Draft specifications

10:45am Formal requirements: Definition of CVIE compliance rules Nick Nishet
- Design Coordination
- Operability Review

11:00am Demonstrations of clash detection BIMVendors
- Bentley
- Autodesk
- Solibri
12:30pm Review of Validation reports for CVIE compliance Nick Nisbet
12:45pm 3" party Service Providers/consultants
1:00pm Lunch
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BIM > IFC > Clash Detection
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Multidisciplinary BIM Collaboration

ARCH
24 Bentley
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Workflow — levels of collaboration

e “Designer” clash detection
- Individual discipline to others, designer can resolve

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

* “Project” clash detection

- data aggregated from many design sources (nhot all data
from the same BIM authoring platform)
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.
BIM (Arch, Struct, Mech, Elec)

o COBIE_Master_presentation.dgn, Default (3D - V8 DGN), - MicroStation TriForma ¥8 XM Edition
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“Designer” Clash Detection

User = Design Architect/Engineer

Benefits

e |ldentify design issues during natural design
process

e Provides opportunity for issue to be resolved by
designer before promoting to project team

e Early identification of issue

e Non-disruptive workflow
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“Designher” — BIM Design Suite

Ré Dil [hone] D . . .
=l COBIE_Master.dgn, Def Wlth In d ESIg n

- || . . T File Settings Interference
M First Fir, COBIE_Mas |t 1-\ File:  C:\Documents and SettingshAll U zers\Application D ata\BentleyworkS pacet™ ap p I I Catl 0 n

M3 Foundation. COBIE_ ; ] fnalysis; 1D: 2 MECH-STRUCT.DAT Ju10-2008 13:13:33
v Second Fir, COBIE_| |- |

=-vid Rioof, CORIE_Maste | K

Wi f f.dgn %‘ -

Interferences:

Type Status Reviewer | Comment

3 ¥ OF DUCT FROM 1814 T0...
\D‘ AHL.|S, t-Roaf.d b Y : LLT *ITH STRUCTURAL ENGIN... l,.E,
W5 S-MizcSteelFram é i
— — g
<. Edit Interference |'X| -
— i

Interfersnce ID0: 1 F
4

Reviewer | status:

£,
Camment: 19
ADJUST SIZE OF DUCT FROM 1814 T0O 2410 4 ffsey

BIM “authoring”
application

[ o | [ Camcel | .
|
A-AREA : " I
Default 1 4
< | =
str | ad [Mic Lew|str | Hy | _ === It
I - e v |E.| |EEE|5|S|?|9I i [0 [~ [ooo || [Z]oo |
PSREV DIALOG COMMENT "_Elip\-"olumeDeleted ||_J‘ (& SWINDCOLUMNS | BRE |

4 Bentley

| WWW.BENTLEY.COM




“Team’” Clash Detection

User = Project Manager, Design Team Leader

Benefits

e Easy to use BIM “review” tool

e Aggregate data beyond immediate team
e Resolve issues between design disciplines

e Save time, no translation of data required (all
data same BIM format/platform)
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“Team” - ProjectWise Navigator
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Clash Detection Report
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“Project” Clash Detection

User = Independent Consultant, Owner

Benefits

e Aggregate data fromm multiple design sources
(data from multiple BIM formats)
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.
Bentley BIM = IFC = Solibri Model Checker
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Design Clash Detection

IiM-Floor2.dgn, 3D Model (3D - V8 DGN) - MicroStation TriForma V8 XM Edition
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Construction Operations Building
Information Exchanges

Thursday, July 24 (2 - 5pm)
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Thursday, 24 July 2008. 2:00pm-5:00pm
Theme: Construction-Operations Building Information Exchange

2:30pm Introductions and reprise of previous sessions Bill East
- Introduction to COBIE Bill East
- Business case
- Draft specifications

2:45pm COBIE Designer Data Pilot Test Bill East
3:00pm Break
3:30pm Demonstration of mappingand formal requirements Nick Nishet

- IFC to COBIE spreadsheet

- COBIE spreadsheetto IFC

- Definition of COBIE compliance rules
- Translator software

4:15pm 3™ party Service Providers/Consultants
4:30pm Recap of BIM Vendorimplementation of COBIE
5:00pm Adjourn
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Construction Operations Building
Information Exchanges

Friday, July 24 (8am - 1pm)
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Friday, 25 July 2008. 8:00am-1:00pm
Theme: Construction-Operations Building Information Exchange

8:00pm Introduction to COBIE Bill East
- Business case: Maintenance managementand federal agencies
- Design stage requirements
- Operational and Asset managementrequirements

8:30am USACE Strategic Plan for Adoption of Open BIM Standards
- Major General Merdith W. B. (Bo) Temple
- Deputy Commanding General, Military and International Operations

9:00am Formalrequirements Nick Nishet
- Definition of COBIE compliance rules.

9:30am Break
10:00am Demonstration of mapping Nick Nisbhet
- IFCto COBIE spreadsheet
- COBIEspreadsheetto IFC
10:20am CMMSVendor Challenge (Attachment 2) Nick Nisbhet
-IBM Maximo
- Project Blueprint
-TMA
12:30pm Attendeediscussion All
12.45pm Conclusion: Follow-up and actions Bill East

1.00pm Close g Benﬂ.eg
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Attachment 2 - CMMS Vendors Challenge Description

CMMSvendors will have already selected a model for demonstration and produced their COBIE file that
was evaluated prior to the meeting.

(1) Vendors maystart by showing (live)
a. Amanually produced COBIE spreadsheet
b. ACOBIEspreadsheetproduced by a BIM vendor
c. AnIFC model produced by a BIM vendor

(2) The COBIE-IFCapplication or IFC-COBIE application may be used (using pre-processed file)

(3) Vendorwill demonstratethe import process highlighting (live)
a. Modulesoroptions used
b. Anypre-configuration required

(4) Vendorwill review the imported data to show (live)
a. Spatialhierarchy
b. Component/Asset/Equipment/Type lists

(5) Vendorsshould demonstrate otheraspects of the application such as develop a work order,
serviced request or other report (live)
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About Bentley

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
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
the world’s #2 provider of geospatial software solutions.
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Where to get this presentation!

I

Communities

Signed in as Greg Bentley | Your Account | You have 12 new messages | Sign Out | Help

Get Connected!

Getting started is free, easy, and fast:
1. Joinl

2. Complete your profile
3. Connect with similar members
and communities

Signin ]

http://com@unities.bentlev.com

AECO Interoperability

Architectz.. Engineers.. Constractors...Owners... working as one.
Paz=ionate about identifying and defining requirementz for buziness interoperability and the rezultant benefiz. .
data requirements, workflows, liability, accelerating understanding...

fact or fiction, key concepts, realworld examples. .

join the debate!
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Thank youl!

Andy Smith, AIA
andy.smith@bentley.com
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