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QbuildingSMﬂﬂT

International Alliance for Interoperability

Business Intelligence
Outsourcing

Globalization
Value-Chain & Supply Chains

Clinger-Cohen Actof 1996  BIM

Simulation

OMB-Capital Programming Guide/A-11:
GAO —Practices in Capital Decision-Making

Lean Construction @

Models of Anything & Everything Data standards

Interoperability Internet
- LoB i
AHP Scores Vetries
"I" Sustainable Design, Green & LEED
Delivery Methods Information Leveraging

“Productizing” Construction Databases & Data mining
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SUSTAINABILITY, SECURITY, COMPETITIVENESS
* NIST report on lack of information Interoperability
= $15.8 Billion Loss Yearly

Construction & Non-Farm Labor Productivity Index (1964-2003)

Constant $ of contracts / workhours of hourlyworkers
Sources: US Dept. of Commerce, Bureau of Labor Statistics
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Who Benefits From BIM Implementation?

HAZARDOUS MATERIAL
IDENTIFICATION GUIDE
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Facility Information Views
Owners
Planners
Realtors
Appraisers
Mortgage Bankers
Designers
Engineers
Cost & Quantity Estimators
Specifiers
Contracts & Lawyers
Construction Contractors
Sub-Contractors
Fabricators
Code Officials
Facility Managers
Maintenance & Sustainment
Renovation & Restoration
Disposal & Recycling
Scoping, Testing, Simulation
Safety & Occupational Health
Environmental & NEPA
Plant Operations
Energy, LEED
Space & Security
Network Managers
ClO’s
Risk Management
Occupant Support
First Responders
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40% of global raw materials is consumed by buildings

65.2% of total U.S. electricity consumption

136 million tons of construction waste in the U.S.

We must make the rescue of the environment the
central organizing principle for civilization.

U.S. Department of the Interior
00 2007 AEC Infosystems



* A Building Information Model (BIM) is a digital representation of
physical and functional characteristics of a facility. As such it serves
as a shared knowledge resource for information about a facility

forming a reliable basis for decisions during its life-cycle from
inception onward.

" A basic premise of BIM is collaboration by different stakeholders at
different phases of the life cycle of a facility to insert, extract, update
or modify information in the BIM to support and reflect the roles of
that stakeholder. The BIM is a shared digital representation founded
on open standards for interoperability.

= The US National BIM Standard promotes the business requirement
that this model be interoperable based on open standards.

Approved March 1, 2006 — NBIMS Exec Comm.

7// Z Facilities Information Council

,—R&\\\\\y National Institute of Building Sciences
(N"National BIM StandardJ
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Kn"ﬁ';";z? o G@ — represents product and digital
Managy deliverable of data

— Information aggregated to support
simulation and analysis

* Building Information Modeling

— Process by which we utilize BIM based
upon business use cases

* Integrated Practice

— The collaborative environment possible
with the use of a BIM process
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Building Lifecycle

CAD software
-Drawings,
. calculations

Laws and :
regulations

-Building regulations | -1'|

Knowledge  -Buildif , VRML
databases ifications igefVisualisation, 3D
-Best prlfctiST . e mocleslsi‘mulations
nowledge -Comfort
Mmgctlce 2 -Ventilation,
-Functional heating
req. -Life cycle cost
-Estimates -Light, sound
-Conditions -Insulation
-Requirements -Fire, usage
Demolition, - -Environment
refurbishment -Life time
= predictions

-Rebuild  E——
-Demolition &
-Restoration =

Facility

manageme: Specifications
. nt -Specification sheets
-Letting, sale,t. -~ -Classification
operations
-Mainten:nce P’°°“fﬁ"§e"£¢::n::£gznting
-Guaranties -Product dathpases

-Price databases




NBIMS Organiz
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NBIMS Levels of involvement

Community of interest/Knowledge Experts

— Membership on the listserv and participation in BIM related
discussions
Consensus Committee
— A cross-sectional subset of the Community of Interest that will
actually participate in the voting on the standard.
Task Teams

— Open membership for those who want to be involved in the
drafting of the standard which will go to the Consensus
Committee

NBIMS Executive Committee

— Management and oversight of the entire project committee
effort with cross sectional representation
Facility Information Council

— The NIBS Council under which the NBIMS and NCS efforts
operate. They determine what other projects may be
necessary in the future



These Are Only a Few of the Organizations Currently

Participating in the NBIMS Effort
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http://www.agc.org/page.ww?section=root&name=Home
http://www.aia.org/
http://www.ansi.org/
http://www.csinet.org/s_csi/index.asp
http://www.dbia.org/index.html
http://www.nationalacademies.org/
http://www.gsa.gov/Portal/gsa/ep/home.do?tabId=0
http://www.iccsafe.org/
http://www.opengeospatial.org/
http://www.construction.com/
http://www.nemetschek.com/en/nemcom.nsf/start.html
http://www.oracle.com/index.html
http://www.mimosa.org/

Signatories of Charter
March 1, 2006

FIATECH

CYON Research

ARCOM

Total Resource Management

Graphic Systems Inc

AEC Infosystems

SMACNA

HDR

CH2M Hill

FM Global

Nemetschek North America

Onuma

ERDC

NAVISWORKS

Maryland National Capital Park
& Planning Comm.

Parsons Brinckerhoff

OSCRE America, Inc.

USCG

Jordani Consulting

Open Geospatial Consortium, Inc
American Institute of Architects

State of Massachusetts Capital Asset
Management

K. Hovnanian Homes
Woolpert, Inc.

Little Diversified Architectural
Consulting

MACTEC E&C

International Centre for Facilities
Open Design Alliance

CID Engineering, Inc.

GHAFARI Associates, LLC
Bentley Systems, Inc.



o /A  E=mre Homeland Security Multi-Scope
NBIN "% e
i informadion needs Y
" NBIMS BuildingSMART : ﬁ
@ 3 Example: | egal/Lifecycle Activity @Wﬂﬂ SWE@
Aggregated information exchanges/
model wmm @ecyﬂe Scnpe BIM E

" I NBIMS Model View
= & Structural Design. SBIH BII.'I S|3,||'u|
Fabrication & Installation
=k buginess case

I NBIMS IDM Actlvrty
'E H E!E'I'IPE
= : Architect to Structural Engineer
 Structural Engineer to Architect
b/ Manufacturer to Mech. Eng.
! Fabricator to Constructor

\\\\) National Institute of Building Sciences ,mmrﬂﬁmﬁgﬂ% ( Content Standards )
% Facilities Information Council standards C IFC/IFD Schema )|
/“\\ National BIM Standard Support Exchange Content and Interoperability

s

NBIMS Exchange Tier Architecture
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BouanssART e Coverage of various BIM Projects

National Building Information Model Standard Scope

Conception Project Design Construction| |Procurement| | Execution Utilization Closure
Stage Delivery Stage Documents Stage Stage Stage Stage
Selection Stage
Stage
GSA Space GSA BIM Army Corps
| - ] ||
=cepihe] Design BIM Construction BIM Facilities BIM
Planning BIM !
Prlvate| Sector
OSCRE AlA Integrated Practice
COBIE
AGC BIM

Design/Build DBIA BIM _ _

m m T Smithsonian

FIATECH

l L LI | I
Coast Guard Integrated Decision Process Project

00 2007 AEC Infogystems




One concept carries the same unique

identification in every language

In a briefing document 78AF 4E 98C 8D 4406B 873D B B 85E 1FE7DB
[T

Properties —]
| ] [ | BARBi - Norwa{

— LexiCon - Nedetl hj\
L NBS - England N\
In product catalogues SDC - France \
NBIMS — North America :
Properties Fl’ropertllels |
: . : Properties e E—
— [
[ —
— In a Facility management system
[
—— Properties
— ' | [ |
[ I
[— [ =
[ I
I For demolition and reconstruction
[
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[ 2007 AEC Infosystems/NBIMS Courtesy of Lars Bjerkhaug, Norwegian Building Research Institute



—| Natural Asset

Air / Space

Underground
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il (Building Information Models)
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SYSTEMS —Ex. Structural, MEP, Flooring, Ceiling, Exterior, Walls
Attributes

EEEEEy,

AT OT)

Sub-Systems
L(part of systems) ‘
:

R

SPACE-Vertical Horizontal, Empty

Example
SUI,CI

d
s wrwpwewy

[ Level (Stories)

Attributes
Standards

gsEpEEEEEEE

. Attributes

M e M m Im ImMm ImMmImIm Y

G E IS NN E NN EEEEEEEEEEEEEN ",

~OVERLAYS - Typically associated with building hierarchy elements.

Financil
Classifications

*

Example
Rentable Space
Circulation Area

Example
Furniture
Equipment
Phone

Example
Secure Areas

Personnel h
Example

L N
Business ||Space Assignment Systems
Business Grou
Groups N P Metrics
~N Example
( Example FCA,MDI
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~ i Into the BIM Taxonom
!

Systems represent the physical
entities of the building. Systems use
NA classifications such as Omni-
Class and Uniformat and are
transported/exchanged via IFCs

Space is physical in nature, but can
be unbounded (have no or cross
physical boundaries) but it will always
be tied to the physical structure or
systems in some way

Overlays are more abstract data -
organizational, operational,
functional, financial, non-fixed assets,
resources, personnel, etc. that is data
tied to the Systems and Space

Reports or Extracted Data from BIM

(examples from all classifications)

Gross

Volume

Usable
Surface

Quantities Sq. Fig.
]

Materials & Types
|

Il

)




Open Asset Architecture
Required by More Owners

Maximum Flexibility for Our Users

The Digital Asset
Manager

Security - Solibri

aaaaa

=

Code Checking - CSI Building Model City Modeling - ESRI

National CODE Council 0 2007 AEC Infosystems GogglfrE:Irth,



The Gartner IT Infrastructure Maturity Model

General
AE
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C
Industry
\ Level 0

Level 3 -

Chaotic

2d hoc
Undocumented
Unpredictable
huttip le help
dezhs

hfinimal M
operations
U=er call
niotifcation

Level 2
Proactive
Level 1 = Analyze trend s
. = Setthresholds
Reactive = Predict problems
= Fight fires = Mea=ure appli-
B Inwentony cation
= Distribute awailability
desktop B Agtomate
st are = MBture problem,
= Initiats con figuration,
prablem mgmit. change, asset
process and
= Manage alert= performane
and Mmgrit.
events processes
®  heasure
Gomponent

availability (upsdown))

Service

Position IT as a
sarice provider ]
Deine services,
daszes, pricing
Understand costs
Guarantes 5LA= u
hdeazure and repart
sarice 3uailabiliy ]
htegrate processes
Hawe capacity
migmt.

Value

T a= strateqgic
busziness partner
T and business
metric linkage
Thusiness
collabaration ta
improwe business
process
Real-time
infrastnu cture
Buziness planning

Manage IT asa Business

sService and Account Management
service Delivery Process Engineering
Operational Frocess Endineeting

Tool Leverage
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NBIM

A

S Scoping Task Team

* You can’t automate what you don’'t understand

— Each day information is exchanged by teams, but in different
ways and with different content for the same purpose. Not
STANDARD Methodology

— Based upon a paper-centric process, email, phone, RFI's
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IDM Supports AECO BIM Process
Scoping Task Team

* Requirement & Goal
— Standardize on information

needed for specific
tasks within

the building lifecycle
— Development based upon open

data standards
used by all

— Provides requirements to

software
companies

* . h-NAssses data standards
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Software Applications Tend to Sub-Optimize

Current Software Products Sub-Optimize with a Fragmented or Proprietary
Approach. ustry Requires Business Proc I

Architecture Engineering

IDM provides Industry Professional and Software Companies Process
Information to Support Building Lifecycle

0 2007 AEC Infosystems



Information Value-Chain

0 2007 AEC Infosystems

IDM

Workflow Processes for an Integrated Team

IDM - Part of the NBIMS
IDM’s inform software companies
of the processes to support

Planning

Architecture

Engineering
,v Analysis
BIM applications > provider .
Incorporating NA Data Standards Estlmatlng
Including OMNI-Class, Uniformat,
International Building Code
Construction
IFC’s are the machine interpretable Management

exchange mechanism
supporting IFC interoperable applications
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NA Information Exchange Requirement

O@ © O Process

OmniClasst °* Who? Table 14 - Spaces by Form (Room,
courtyard, city block)
°* When? Table 31 - Phases (Conception, design,
occupancy)
* Why? Table 32 - Services (Designing,
constructing, inspecting)

°*To Whom? Table 33, 34 - Disciplines,
Organizational roles (General Construction, cost
estimator)

. Content (What)

* Table 14 - Spaces by Form

Interoperability
* IFC/IFD Mapping —

* Table 21‘- Elements (walls, HVAC for machine to
distr,, furniture m achine exchanges
* Table 23 - Products (conc., paint, R
partitons. _
*Table 41 - Materials (rock, plastic, i
glass) -
- Table 49 - Properties (color, width, A BaNTLEY Autodesk
fire resistance) NavisWorks'¢)

SOLIBRI I"E] NEMETSEHEN

+300 more
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Some of the Information Delivery Manuals

IDM (Information Delivery Manuals) are defined data points that support specific
process needs in the building lifecycle. In a portal environment they act as object filters.

© Costing ® Electrical Engineering
O Geometry O HVAC

@ Early Planning O Piping

® Space @® Functional Parts

® Energy ® COBIE-Owner Turnover
® LEED ® Maintenance

@ Site O Scheduling

® Occupancy ® Performance & Code

0 2007 AEC Infosystems
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NBIMS Capability Model

M

A = Roles O B De ap patia O alio eroperap
Data R e e e D o, proce od Respo A e e o atio apab A a pPPO
1 Basic Core Data] No Complete | No Single Role Separate Single Point | Most Response No ITIL Primarily Text -| Not Spatially | No Ground No
Project Phase | Fully Supported [ Processes Not| Access No IA|Info manually re-| Implementation| No Technical Located Truth Interoperability
Integrated collected - Slow Graphics
2 Expanded Data Planning & Only One Role Few Bus Single Point | Most Response Initiation 2D Non- Basic Spatial | Initial Ground Forced
Set Design Supported Processes Access w/ |Info manually re- Intelligent As Location Truth Interoperability
Collect Info Limited IA collected Designed
3 Enhanced Data Add Two Roles Some Bus Network Data Calls Not Limited NCS 2D Non- Spatially Limited Limited
Set Construction/ Partially Process Access w/ | In BIM But Most| Awareness Intelligent As Located Ground Truth -| Interoperability
Supply Supported Collect Info Basic IA Other Data Is Designed Int Spaces
4 Data Plus Some Includes Two Roles Fully|] Most Bus Network Limited Full Awareness NCS 2D Located w/ Full Ground Limited Info
Information Construction/ Supported Processes Access w/ | Response Info Intelligent As | Limited Info Truth - Int Transfers
Supply Collect Info Full 1A Available In BIM Designed Sharing Spaces Between COTS
5 Data Plus Includes Partial Plan, All Business | Limited Web | Most Response | Limited Control NCS 2D Spatially Limited Most Info
Expanded Constr/Supply &| Design&Constr | Process(BP) Enabled Info Available In Intelligent As- located Ground Truth - Transfers
Information Fabrication Supported Collect Info Services BIM Builts w/Metadata Int & Ext Between COTS
6 Data w/Limited | Add Limited | Plan, Design & Few BP Full Web All Respoinse Full Control NCS 2D Spatially Full Ground Full Info
Authoritative Operations & Construction Collect & Enabled |Info Available In Intelligent And | located w/Full | Truth - Int And Transfers
Information Warranty Supported Maintain Info Services BIM Current Info Share Ext Between COTS
7 Data w/ Mostly Includes Partial Ops & Some BP Full Web All Response Limited 3D - Intelligent Part of a Limited Comp| Limited Info
Authoritative Operations & Sustainment Collect & Enabled |Info From BIM &| Integration Graphics limited GIS Areas & Uses IFC's For
Information Warranty Supported Maintain Info [Services w/lA Timely Ground Truth | Interoperability
8 Completely Add Financial | Operations & | All BP Collect |Web Enabled| Limited Real | Full Integration| 3D - Current |Part of a more|Full Computed| Expanded Info
Authoritative Sustainment & Maintain Services - Time Access And Intelligent | complete GIS Areas & Uses IFC's For
Information Supported Info Secure From BIM Ground Truth | Interoperability
9 Limited Full Facility Life-| All Facility Life-| Some BP Netcentric | Full Real Time Limited 4D - Add Time | Integrated into] Comp GT Most Info Uses
Knowledge | cycle Collection| Cycle Roles | Collect&Maint| SOA Based | Access From Optimization a complete w/Limited IFC's For
Management Supported InReal Time | CAC Access BIM GIS Metrics Interoperability
10 Full Knowledge Supports Internal and All BP Netcentric Real Time Full nD - Time & |[Integrated into| Computed All Info Uses
Management | External Efforts | External Roles | Collect&Maint| SOA Role | Access w/ Live | Optimization Cost GIS w/ Full | Ground Truth IFC's For
Supported In Real Time | Based CAC Feeds Info Flow | w/Full Metrics | Interoperability
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Facility Information Council Partner Effort
International Codes Council Code

‘bocumants and Sattingstall Users\DocumantsiShared Projectsvice 2fadlure’awamplezb. hitm - Microsoft internat Explorer
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Location Lifverton
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= fiter 45 qeeiies - fromed” . eq e
: Jilrar A2a applies - walltag. e
. excepiion M faily - ventilated” ey, drae
axeepitan EXa fanls - zona’ og. 1
axception E2b fails - Tone’ . eg. 2
exeeption M foils o’ oeg 3
axvoeption E2q fails - moistwraproof” .ag. frue
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Facility Information Council Partner Effort
Open Geospatial Consortium Web Services 4

e Standards-based Web
Service architecture anc
technologies tested
against GSA and DOD

business cases:

— Provide feedback to 1Al
International IFC work e

s
— Compliment National BIM & i
Standard development activity ﬂ'a-:‘ .

c g T —
3 d""?."'ﬁ.:h'

W

* December 2006
Demonstration — Location
of Field Hospital as part of

regional emergency event

— BIM, Geospatial, and real time
(sensor) integration / fusion

— Newark A”'port Linking CAD-GIS-BIM ‘ B i 5=
— Port Authority of NY / NJ hosting s "'J"'._,T_.;":,,'__*_. el

T bk

E T

=l
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* Business Drivers

* Interoperability
* Common Operational Picture

* Universal Concepts and Information
Exchanges

* NIBS.org/NBIMS website

00 2007 AEC Infosystems



