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Presented by buildingSMARTalliance

The facility delivered using a building information maodel is
significantly different than the one delivered today. Owners see
what they are buying, engineering analysis has been done to
better predict the outcome, conflicts have been eliminated, building
code compliance has been validated, change orders are all but
eliminated, and a more sustainable, energy efficient and
environmentally friendly product is delivered. This session will
examine those changes. What is here today and what is coming in
the near future. 8

Alan Edgar, Assoc. AlA

OSCRE Workgroup Program Manager
Chair, National BIM Standard Committee

May 20, 2008
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Agenda

What is the Problem to be Solved?
A Utopian View
Introduction to BIM
Getting There From Here

Immediate Next Steps
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Inquiring Minds Want to Know

. What is BIM?

. Is BIM software widely available?
. How is BIM different than 2-D CAD programs? And why is 3-D
better?

. What type of facility data is (or could be) included in BIM?

. How does BIM benefit the building owner, developer, and facility
manager?

. I've heard that BIM saves time and money; why, how, and how
much?

*  Who among the owner, architect, or contractor is most apt to
use/recommend BIM for a project?

. What words of wisdom or advice do you have for building owners
and developers who are considering BIM for their next project?

. What are the drawbacks of BIM?

. Why is it important to have a National Building Information
Modeling standard? And what has been the progress?
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Ad(ditional Questions to Answer
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First, A Story...

Plywaod pivet arm

Drywall-screw
7 cuttar

Subfloor
material

Drill Va-in.-dia. hole
in pivot arm.
Vinee Cafich in Fine Hometutfing, Sep. 207, pg 20

And in case you’ve heard that one...

Colorado Railroad Museum
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Housekeeping and A Survey
Owner Designer Engineer Builder
« CFO, CTO, CIO * Facility Manager
« Commercial Real Estate  * Software Vendors
Professionals (lease, e Planners
buy/sell) « Mapmakers
» Corporate Real Property . Building Product
Professionals Manufacturers
(Cc"x\vgllg?ﬁr;[e) ¢ Fireman/Law Enforcement
: Maint ar:Eage'r » Developer
aintenance Engineer . Specifier
* Estimator
* Material Scientist
(\' ) a"*"..m"""m‘ buldingSHATelllonca™
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Survey Questions

OSCRE

What is level of knowledge
What is level of experience

Beliefs concerning transition effort and
timing.

Rate importance of several issues:
(contracting, cost, skills/training,
availability of information, availability of
technology)
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Whatis the
Problem to be Solved?

W21 buildingSMARTalliance®Projects in Progress,
Tu 1:30p-4:30p W&
S100 Overview of the National BIM Standard @

= T Wed. 8:30-9:30a
EJ mnam;n G g SRR Tol ligrge-

What is the Problem to be Solved?

Current
Construction

Current
Manufacturing

Source: Cll & LCI 2004
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Another Sign of the Times...

Raw materials consumption in the United States

Million tonnes
3500
Construction matarials Recession
3000 Industrial minerals Olleriss |
Metals
MNon renewabile organics
2500
Agricultural and forestry products | / Need to reduce
waste here also!!
2000
1500 World War Il
Greal depression
1000 World War |
500
0
1900 1910 1920 1930 1940 1950 1960 1970 1980 1895
Source: USGS
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Problems Related to Lack of Interoperability

AEC/O costs of non-interoperabilty
Average = 3.1%

— Build team members:
* 50% say it adds < 2%,
* 31% say 2-4%.
* 13% say 5 to 10%
* 2% say > 10%

— Engineers say 4%

— Owners say 2.5%

Interoperability in the Construction Industry, Smart Market Report — Design and Construction Industry, 2007
Interoperability Issue, McGraw-Hill, Oct. 2007, pg. 5.
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Problems Related to Lack of Interoperability

What is driving costs due to lack of
interoperability?

» Manually re-entering data (69%)

» Time using duplicate software (56%)

» Document version checking (46%)

* RFI processing (40%)

» Cost of data translations (31%)

* Most industry participants would benefit from
industry interoperability:
— 8in 10 report sharing Medium (41%) or High (31%)
quantity of data.

Interoperability in the Construction Industry, Smart Market Report — Design and Construction Industry, 2007
Interoperability Issue, McGraw-Hill, Oct. 2007, pg. 5.

Effort, Affect, Timing & Value
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PD: Pre-Design
T ic Desi
DD: Design Development
3 = Traditional design process . i
PR: Procurement
== 4 == Ppreferred design process CA: Construction Administration
'0A: Operation
“Collaboration, Integrated Information and the Project Lifecycle in Building Design, Construction and
= 0 o Operation”, The Construction Users Roundtable, August 2004, p4.
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Tipping Point Prediction
BIM Demand by Firms Time is
FORECAST of the
a2% Evolutiony,.. Revolution| essence

i 1 Largaly to Fypfdicated
Exploring . / »
Involvement/Moderate 1 (60% 1)

Share of Projects (<16%)

Significant Share or More of

Projects (16%-+] 30
24% : \
% ! 15%
T '
2005 2006 2007

2008 2000
extrapolation based on trend

Ny
= Pt ol SHRATellionce™
s a [ ot iding dﬂoh‘l‘bﬁr
OSCRE

1% i
R B Sld

g -
\ng‘wx o

© NIBS 2007




Savings Opportunities

Closure
Stage

Utilization
Stage

Optimized approach with virtual modeling and analysis with reduced change
orders & delivery time and lower operating and sustainment costs

Typical approach failing to do routine maintenance
and having to replace items earlier and more often
/ ‘ Typical design/build approach with required maintenance
The savings we are currently experiencing

with faster delivery and fewer change
orders
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International “BuildingSMART” model supports lifecycle data
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Megatrends for Facilities Industry

Buildings, Location and Commerce will be
unified
Land, buildings, sub-buildings and structures
will be uniquely identified and this unique
identifier will tie all facilities commerce
together

Change management will become the
mantra for facilities. New facilities will have
to be designed to be highly adaptable
‘change ready’ assemblies

) ARTmTRReEs  buldingSURATallisnes™

A i T Member
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A Utopian View

DSCRE —— o s 2007

Megatrends for Facilities Industry

Just like elevators, stairs, water and
electricity, broadband networks will be an
expected utility in the base building

Facilities will be seem much more like living
organisms

Occupants will be safer, more comfortable &
much more productive

nm""""‘*nm‘.!g buldingSHATelllonca™
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Megatrends for Facilities Industry

Building, remodeling and re-purposing will
generate almost no waste

New and renovated buildings - at or near
carbon-neutral energy consumption

National codes will require model-driven
certification of designs and many owners
will require additional certification
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Megatrend’s for Facilities Industry

On-demand collaboration and (virtual) co-
location of working teams will be the norm

Most design firms and many owners will
maintain an open-format model server —
some will have several
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Megatrends for Facilities Industry

and lastly...

None of this will be surprising
to university graduates

&L e ouildingSPARfTalliaves
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Foundation Elements

The opportunity now exists...

« to virtually design new or to modify existing facilities

« to coordinate design documentation

 to simulate construction and operation prior to physical
implementation

« to drive out problems and predict performance

* to coordinate the construction to reduce construction
time and eliminate change orders

« to enter data once as part of the business process then
re-use it throughout the business; throughout the
lifecycle and beyond.
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Foundation Elements

The Opportunity Also EXxists:

~Iah u Reftfed
_ é?@%@%&?ﬁ% %&%ﬁ@d&a that

rrr@ikentiiesedeggabilities possible.

— To aggregate data from Bwldlng Automation Systems
with facilities operations to create unique customer
experiences, provide analytics and enable high
performance buildings.

— To design with computers then provide parameters
and constraints to BIM-based rationalization
processes.

— To merge geospatial and building information for
planning, development and emergency response.
W20 BIM Implementation Strategies: Changes in Your Office
. Tu 1:30p - 4:30p =
e 3 %H"m‘:“:ﬁ:.g U.xilf:.'\-'lg)ﬁiﬁﬁ]cmr
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Lean Principles — Waste in Construction

Correction: Rework, re-doing some tasks because of errors in the design
process discovered after work was started

Over Production: Performing work ahead of schedule, causing
interferences with other planned work. Additional material ordered due
to inability of suppliers to provide quality

Motion: Construction teams returning back to “office” to pick up plans,
tools or materials not available at the site.

Material Movement: Moving materials from one staging to another,
handing off work between crews.

Waiting: People waiting for equipment, plans, or instructions on how to
proceed. Waiting for material because of ineffective supply chains.

Inventory: Material staged on site too far in advance of when needed.

Processing: Redundant or unnecessary reporting, expediting material
orders, or excessive coordination between suppliers.

Mol beptmmet SRR ]dlkma Source: GHAFARI Associates, Inc

USéRE —— © NIBS 2007
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Some Distinctions

 Building Information Modeling
 Building Information Models
» Building Information Management
* Interoperability
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National BIM Standard BIM Definition

« 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.

® Lo G g HPTellonce”
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National BIM Standard BIM Definition

¢ 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.
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Definitions - Interoperability

» Technical — the ability to manage and
communicate electronic product and project
data among collaborating firms.

» Cultural — ability to implement and manage
collaborative relationships among members of
cross-disciplinary build-teams that enables
project execution.

» Not necessarily ‘everything to everything'.

Interoperability in the Construction Industry, Smart Market Report — Design and Construction Industry, 2007
Interoperability Issue, McGraw-Hill, Oct. 2007, pg. 4.
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Software Technical Interoperability

« Seamless data exchange at the software level
among diverse applications

* The NBIM Standard maintains that viable
software interoperability in the capital facilities
industry requires the acceptance of an open
data model of facilities and an interface to that
data model for each participating application.

-~
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Interoperability Through Standards
IFC (Buildings)
CityGML (Geospatial)
OSCRExml (RE Commerce)
ISO 15926 (Process Pint)

Digital Storage
™~

Terminology

-

Information S International
Delivery Communication Framework for
Dictionaries

Manual '
(IDM) REpresentational (IFD Library)
State Transfer
(REST)
Nt it Based on work by Janne Aas-Jakobsen, Jotne EPM

nmﬂm ou [dingSHiRATallience™ Technology AS. IFD Library is a trademark of CSl,

DSC QE OSCRExml is a trademark of OSCRE Amencas© ne.. or




Interoperability Through Standards — Exchange Views

O %

Exchange Views

DigitatStorage

View 1

A () Vw2
: * View 3
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Information Forms and Formats

Unstructured — drawings, e-mails, memos, most reports,
forms, etc.

Structured — based on a data schema.

Proprietary — defined and owned by a specific company.
Format is often referred to as ‘native’ to a software
application.

Standard

— Defacto — may have originated with a single vendor but now
publicly available and widely supported.

— De jure — maintained by a standards development organization;
e.g.: International Organization for Standardization (ISO).

General Buildln%s Information Handover Guide, Principles Methodology and Case Studies, National Institute of Standards and Technology,

Fallon, Palmer,

DSCRE

ug. 2007, p. 22-2
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Structured Information & Base Object with Parameters

CRANILM
CERVICAL
VERTEBRAE

MANDIBLE

HUMERUS

LUMBAR VERTEBRAE

SAERUM

TiBa

.{ il FIBULA
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Longevity and Reusability of Forms and Formats

General

AN

Proprietary, Standard,
Structured Structured

Reusability

Proprietary, Standard,
Unstructured Unstructured

Longevity >

Buildings Info(;manun Handover Guide, Principles Methodology and Case Studies, National Institute of Standards and Technology,

Fallon, Palmer, Aug. 2007,

OSCRE
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Foundation Elements - 3D / VDC

For Example...

Accurate steel members

- Size, weight, performance,
cost.

Accurate connections

Courtesy: Kling

Accurate 3D position
Simulation of

- Installation process &
equipment requirements

- lighting
- structural performance
- etc.

Overlap with other 3D

elements to identify
collisions.

- Mech, elec, plbg,
- Walls, ceilings, FF&E
- Access for maint. & repair

© NIBS 2007

Foundation Elements — Data Commissioning

Data Commissioning for Facilities Operations & Management

—
DATA SETS FUNCTION
= - 3D Geometry |+ Legal
3 ARCHITECTURAL + Real Property |+ Fiduciary
: * Space Inv. « Store Ops

« Equipment « Bldg. Ops

*  Warranty « Fac. Mgmt
¢ Maint. Tasks * Asset Mgmt
Instructions
Schedules
¢ Cost

COBIE

Courtesy:Bentley Systems, Inc

. ik [ Construction to Operations Building Information Exchange ]
=) ol vtntes of . -
i é BBLOST SRS Lo [eding SAERAA Tol lignoer
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Where are we now?

= Contrasting
choices/approaches to BIM

— Slight preference for scalable solution supporting
collaboration vs. single database (although easier to
set up)

— Large preference for BIM-integrated CAD vs. BIM-
only with more efficient modeling.

— Large preference for fully automated coordination vs.
more flexible modeling

— Intuitiveness and easy to use beats ability to model
more complex forms.

T Peiugra] Emaipotes ol r
uildingSRaRATallianes™
mmwncEees  ouilding =
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Where are we now?

A = Contrasting
: choices/approaches to BIM

— Additional important critieria:
« Ability to be localized—to capture local building codes and
standards
Integration with facilities management
Integration with space programming and planning tools

Integration with related disciplines such as urban design,
landscape design, civil engineering, and GIS

Compatibility with other BIM applications

Improved link from design to fabrication

 Support for rapid prototyping/3D printing

« Ability for specification data development and management
within the application

 Support for LEED

ou [ding SHERATalliance™
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Other Stakeholder Interests..
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Convergence of Buildings, Geospatial and Commerce

A
&
OSCRE
REAL PROPERTY MANAGEMENT
GEOSPATIAL
% a; ?Jlll‘."b'?ljussc‘fgnuca Convergence OGC

Voluntary Consensus Standards Organizations
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What is a Voluntary
Consensus Standards Organization?

‘\\

International organizations that plan, develop, establish, or
coordinate voluntary consensus standards using agreed-upon
procedures and can prove its processes are non-collusional

A voluntary consensus standards body is defined by the following
attributes:

* Openness - Resources, standards,
information models and schemas, best
practices, discussion, forums, reference
implementations

e Balance of interest

» Well defined Policies and Procedures

» An appeals process

» Vertical and Horizontal Consensus
Process that are Transparent and
Accountable

Microsoft Terraserver

This page © OGC — Used by permission

ARTmTRReEs  buldingSURATallisnes™
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Open Geospatial Consortium - Quick Background

« 350 member organizations from 34 countries & 6 continents
(Antarctica represented by OGC university and research members)
— 158 North America - 2 Africa
— 146 Europe - 1 South America
— 38 Asia-Pacific - 5 Middle East

» 26 approved, publicly available
Implementation Specifications

« 25 Additional Best Practices, Standard
Profiles

¢ OGC standards used in broader IT
standards (OASIS, IETF, others)

e 417 compliant or implementing products

This page © OGC - Used by permission
f\:f a R GRS  ouldroSATellence”
OSCRE

© NIBS 2007
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Seamless semantics and spatial information for

AEC/Geospatial/BIM

A
[

OSCRE

Installation

Powar fine.—
Source: DoD/FRPC
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Geospatial Oriented

BIM Oriented

This page © OGC — Used by permission
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Connecting the Real Estate Industry...Now!

OSCRE exists to establish a common business language for
the Real Property industry

Supporting MerfiSgrzarganizations of
~ OSCREAmEiitasTe __rlesent

- Owr[e,c.s."m.v stors, ‘operatars, tenants
‘(iservice rowdérs*:e]gura ory agencie B col sultlng

flrmE endors, and slup iers

—In excelé_of $2.1 trillion 'n% real estate—assets—
-12.3 b|II|on square feet of floor space and
— 1,352,500 association members.

.
re Histay| bugtuy of . _
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Real Estate Landscape

Use Real Estate as a Use Real Estate as Their

Resource Business
- Corporates = Investors
- Education = Owners .

« Multi-Family Housing

« Health Ca_re « Multi-Unit
= Commercial - Apartments
e Industrial « Condo
< Government = Service Providers
= Residential - Brokers

« Manage Occupant Workforce

« Concerned about worker
productivity

« Concerned about how building
supports ‘Brand’.

< Building supports service
model.

ARTmTRReEs  buldingSURATallisnes™

v

bl b Member

= Listing Exchanges

= Mortgage Banking

« Appraisal

* Lawyers

= Insurance/ Title

« Operators

- JLL, TCC, JCI, CBRE, C&W
= Construction Industry (AEC)
= Vendors

* Manage Property & Portfolio
« Concerned about Investment
Performance

© NIBS 2007

Commercial and Corporate Real Estate & Allied Professions

= Open Standards for Real Estate
(OSCRE)

( Real Property Marketplace

m o ding SHTellione”

© NIBS 2007
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Real Estate Information Opportunities

“No longer is Real Estate a passive back-office function. ...[it
has] evolved from a tactical delivery system, to a strategic
competitive advantage. Companies are recognizing that
real estate and facilities can be a key business enabler.

Its no longer about the real estate asset itself; its about
optimally managing the portfolio of assets in a way that
best supports the enterprise.”

CRE Operating Model

Entorprise | : CRE
Strategy

Align by Design, Alvarez and Marsal Real Estate Advisory Services, Dec. 2005
) Bolbetbmel | iy PeTolliane”
o Voastrediomeire et Maminar
DSCRE i © NIBS 2007

Real Estate Information Opportunities

* CRE professionals need timely, accurate, secure data.

» Today's available technologies are good, but challenge is lack of
standards around industry metrics.

« ROl difficult to measure:

* Occupancy Cost/SF, Cost/Employee, Vacancy & Utilization
typical.

« But lack of standards makes it difficult to compare across
portfolios & industries.

Biggest Issues:

» Portfolio Rationalization

« Demonstrating Value

» Increased Efficiencies and Productivity in the Workplace
« Leveraging Technology

Align by Design, Alvarez and Marsal Real Estate Advisory Services, Dec. 2005

-
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(&, e D EEREEs  Ud [2ingSERATollianee
OSCRE ©NIBS 2007

Corporate Building Information

¢ Personnel

* Real Property Asset
Management

» Personal Asset
Management

« Facilities Operations
Management

* Maintenance and Repair
Management

¢ Building Automation
Systems

¢ Building Intelligence
Integration and Network
Convergence (data,
telcom, display/notice,
tenant services).

* Geospatial Context

© NIBS 2007

Corporate Business Information

Geospatial
Management

r Real Property

Management

Budget and
Financial
Management

Environmental
Management
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How 72% Work Now..

é “m&, t:.ulf:.'\ngmﬁﬁfﬂw

Creating A New Way To Work

« ".all of us who use computers in
complex ways are using computers to
design or to participate in the
processes of design. Consequently we
as designers, or as designers of
design processes, have had to be
explicit as never before about what is
involved in creating a design and what
takes place while the creation is going
on."

. Herbert A. Simon: “The Science of Design“, The
Sciences of the Artificial - 3rd Edition.

) Fastar! et of .
( = PR L [efing SPERATal liaros~
DSCF}E o — © NIBS 2007

Being Specific is Important for BIM

Conceptual

e%e
“f"
[ ] 1-*:‘

®e®

[ Analysis ]

Schematic Physical
Modeled

CLNICAL FACILITIED EXPARSIN

Actual

'\.
&) eTmge  buldingaRATallians” GHARAR B
p el b et Member
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STORYBOARD MODEL #1: NEED ADDITIONAL WORK (COMMERCIAL) OR LIVING (RESIDENTIAL) AREA
PLANNING REAL ESTATE LEGAL FINANCIAL PROGRAM & FACILITIES PERFORMANCE

Step1 PROJECT MANAGEMENT MANAGEMENT
MANAGEMENT
ANALYSIS
FORECAST
M inbicates
ADDITIONAL
SPACE REQUIRED SPaM-WG
2 STRATEGY &
IN X MONTHS DEVELOP SPAcE F PLANNING
DEVELOP MOVE -
Lo & CPM & LEASE-WG'S REQUEST PACKAGE B Fatra e
ars SCHEMA Lease Abstract WORKFLOW & BENCHMARK
sie, siDING,
SPACE
REQUIREMENTS
Step 2 Step 3 Step 3 Step 3
ANALYSIS ANALYSIS ANALYSIS
COMPARE COMPARE COMPARE
AVAILABLE
PROPERTY SITE, PROPERTY SITE, PROPERTY SITE,
b BUILDING, SPACE BUILDING, SPACE BUILDING, SPACE
REQUIREMENTS REQUIREMENTS REQUIREMENTS REQUIREMENTS
v v 3
SERd VIRTUAL DESIGN & ANALYSIS ANALYSIS ANALYSIS
CONSTRUCTION ESTABLISH ESTABLISH ESTABLISH
ANALYSIS 30/4D/5D BUILDING PROGRAM & OPERATING BASELINE
PURCHASE, LEASE LEASE OR PURCHASE PARAVETERS INFORMATION MODEL PROJECT REQUIREMENTS PERFORMACE
R REMODEL BUDGETS AND AND BUDGETS METRICS AND
TIMELINES OPERATING COSTS
T T
I T
| | |
COMPILE AND REVIEW DATA ‘
Step 5
RPUID-WG
Real Property Unique Id
o N » REMODEL

PPROVAL |

ngs'fggﬁﬁkf YES ASSUME LEASED PROPERTY FOR THIS SCENARIO
2 SASIC MOVE IN AEQURENENTS
(YELECOM 'SECURITY, FURNITURE)

EXCHANGE — WG's

PURCHASE
2- CONSTRUCTION RETROFIT
APPRAISAL-WG 3- VENDORS, CONTRACTORS REQ'D
Step6 &7 LEASE 4- CONTRACTS ASSIGNED

5- PURCHASE ORDERS

CPM & LEASE
ABSTRACT — WG's ANALYSIS
Tenants, Recurring Step 8 CONTINUOUS
Charges, M&A, Lease MONITORING.
Abstracts
COPYRIGHT 2003 OPEN STANDARDS CONSORTIUM FOR REAL ESTATE (OSCRE) ALL RIGHTS RESERVED ANDY FUHRMAN DECEMBER 3, 2003
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&;_71 0. Communications

Conceptual

A goal to promote the effective exchange of
information or ideas in an organization may call
for networks or patterns of communication:
Who communicates with whom? How? How
often?

Building Types

of a particular project.

The following building efficiency ratios are
reasonable for the building types listed, until

they can be modified by the specific conditions

Home Office Buildings _ 50/60%
University Administration 55/45%

Corporate R+D 50/50%
University R +D 60/40%
Science 60/40%
Dormitary 60/40%

{g; PEBSEES iMoo -'i'h”ﬁ
DSCRE ——— © NIBS 2007
And What Does One End Up With?
» Volumes of Unstructured Information:
— SD/early DD drawings (pictures)
— Outline specifications (text)
— Study models (physical)
— Conceptual engineering calculations
(spreadsheets, reports w/charts &
diagrams)
{SJ RATEn  uldingSUTallones
OSCRE Fe— © NIBS 2007
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Is BIM the Answer? BIM Without Makeup
oscre.org/ns/ciefSendImportTestData/standard
</ UnigueCampanyIB
<TzxIC>Default String 64 </ Tz=IC»
- =Cirganizations
=Extzrnzl [C+Default String 93 < ExtarnzlIC
istratisnIC>Default String 55 < RegistrationIl>

=LzgzlClassificztionCodzLimited Partnership = LzgalClazzificstionCooz
<MNzmz=Default String 67 <'MNzmsz=
<Shorthzme=Default String 99 </ ShortMames
<Descripticr-Default String 52 <'Descriptions
=DgingBusinzssAsMNamrdefault String 30 =/'DeoingBusinzss2zMams
<PlaceOfRegistraticrDefault String 37 </ PlaceOffzgistration
<FlaceOflncorporatiorrDefault String 32 </ FlaceOflncorporation

-~ =/ Organization=

fb.‘_;. - =Listing&gentContack

o S\ERE --'.IEPDIeFault String 36 </ 10 o7
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A Visual Reason For BIM

Danlel leeskmd s Denver Art Museum

/s BIM the Answer?

““with Conflict
Analysis

: Reality [
- rea— [rom
f‘:-:" mﬂg" tmla.'mg:ﬁﬁﬁfcltrm‘ a :n:- tu Id\rumldﬁm Slide courtesy of C. Eastman
OSCRE ——— GSCF—'{E e —— © NIBS 2007
Projects. Geospatial Relationship Foundation Elements — AIA Research

* 2006 AIA Firm Survey - 16 percent of AIA
member-owned architecture firms have
BIM software, and 64 percent of these use
BIM for billable work (ie: 10.2% use BIM
software)

—86% SD, 90% DD, 81% CD.

— Large firms, international scope, institutional
specialization.

Copyright Sydney Opera House.
Courtesy Utzon Architects/Johnson
Pilton Walker (Architectsin _ AIA Architect, AIA, April 27,2007 [http:/www.aia.org/aiarchitect/thisweek07/0427/0427b_bim.cfm ]
o collaboration), ARUP, with permission Ny

=Ny .
&) ARm e buldingSARRTallianes @ it dingSHHATelllonss”
N Pt e Member frmestinersi g
OSCRE [ —— © NIBS 2007 QSCRE

© NIBS 2007




Build Team Use of Software

I * 57% - 2D CAD most frequently

ot |Interoperability
b sl

b m g e _CMAA

AIA .-.,‘w..t. LI —

=
7=
(&)

OSCRE

used by A/E. (33% of contrs.)
* 50% - PM software by contrs.

¢ 39% - Scheduling software; esp.
contractors & owners.

t Report

e 28% - Build team frequent-users
of BIM. (2006 AIA — 10% use BIM
software for billable work)

* ca.10% - Collaboration,
engineering analysis, bidding

“mgu uillingSRaRd l'l:lh'm‘
Foasirmsbemrir Frrerd
[ —— © NIBS 2007

Why Do Build Team Member Want Interoperability?

« Factors influencing use of BIM:

— Less time drafting, more time designing
t Report (69%)
— Owners demanding it (49%)

— BIM ability to improve communication
with Client/Others. (47%)

— Parametric Modifications of Designs
(43%)

— Improved interoperability (41%)

— Reduced RFI, document version control,
improved budget/cost estimating. (38%)

— Clash detection, reduced insurance
claims (32%)

— Scheduling, Code Compliance checking
(25%)

— Safer worksites and lean construction
(ca. 17%)

Interoperability in the Construction Industry, Smart Market Report — Design and Construction Industry, 2007
Interoperability Issue, McGraw-Hill, Oct. 2007, pg. 4.

o |nteroperability
e s

g R s CMAA
AMEScom g B g

) Fstam Fettin of . -
(&, BEDEE HEFFES Lo [eding SAERAA Tol lignoer
OSCRE o — © NIBS 2007

Where are we now?

=)y

OSCRE

= ldentify the most important requirements that AEC
professionals would like BIM ?building information
modeling) solutions to fulfill.

e Clleria for BIB B41it54. ARCU{1E Birvdy Reiuni

http://www.aecbytes.com/feature/2007/BIMSurvey
Report.html

June 20 — July 9, 2007. Published October 10, 2007
Compare Revite to Bentley BIM solutions (BIM authoring
bias)

Most important use — drawing production

low interest in analysis, performance simulations &
rendering/animation, interoperability.

Participants mostly Architects and allied professionals,
smaller sized (1-99) firms with 1-4 offices

BIM solutions used or being evaluated. Revit 67%,
Archicad 32%, Bentley BIM 15%, all others 4 to 20%.

“‘E&‘u uidingSHATalliones™
IH-_l-d Member

© NIBS 2007

| AECbytes

Where are we now?

e

Identify the most important requirements that AEC
professionals would like BIM (building information
modeling) solutions to fulfill.

e Gt Fia for BIM $61it0h: ARCH;1E4 Brvdy ResutE

= http://www.aecbytes.com/feature/2007/BIMSurvey

» Top wish list: Report.html
— Full support for CDs — no other drafting application needed
(8.8)

— Coordinated objects (8.0)

— Availability of Object libraries (8.3)

— Large project capability (8.0)

— Multi-disciplinary capability; architecture, structure, M/E/P (7.8)

— Direct integration with structural (7.1)

— Cost estimating, construction scheduling, integration with
analysis, integration with PM (6.98)

— IFC compatibility (6.7)
— Market leadership (4.9)

a?ﬂ% bal[qumdhm
osan

© NIBS 2007
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Getting There From Here

How to get everything we want...
One step at a time.

a “m&, t:.ulf:.'\ngmﬂw
8] S C BE

Building Virtually, Validate, Build to the Model.

Courtesy Benjamin D. Hall Interdisciplinary Research Building

-
=) Mzt Bre ity o G
&) amﬂm o g STl e
OSCRE Per—— NiBs 2007

Building Information Mode//ng Opportunities

Geospatlal

Planning Design Construction Operations  Sustainment

Legal Col de Compliance Checklng

_ Computer
| Aided
| Facility
... Management

R SMPAT,
Englneerlng
e na :’5 Project photos courtesy of Dennis R. Shelden, Ph.D., Chief Technology

B F i Gehry Technologies. The picture is of the Disney Conference Hall,
| e bulldwngmm oy oo o

© NIBS 2007

The building process is not linear...

o)
[,
>
©
2
(@)
c
L=/
@
S,
e
Ce, Y
«
- Py e
DO o™ o o
e ifecycle Phases
OSCRE 3 © AEdgar 2006
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Each cycle should add knowl/edge

. -\.\_\___‘

Information
Exchanges

Learn and Improve

Knowledge
over time

%,
Cs,
/[,e

R
=\ Py ke
(f €) & Design Build opet®
S | Lifecycle Phases © AEdgar 2006
OSCRE

e
e“d‘a‘

Share and re-use information easily

Projects create buildings + lots of information

. i‘\.\,_‘

Information
Backbone

Information

2 — / Exchanges

Vendor

Knowledge
over time

Lifecycle Information

Qe
=) P, e .
(r“- o } & Design Build ope’® Project Team
o SEF! g | Lifecycle Phases Az 200n

2 ey
Ko Information
E Backbone
Q
(o
o
| .
Q I
"E Information
-— o Exchanges
ZIE
HE
|2
< (=]
/‘,e
«
= Py te
f{J a Lifecycle Ph " Design Buila 0P°"
ifecycle ases
OSCRE o © AEdgar 2006
. L
2
5 @
i=]
S "
b4 -
£ n%
‘q-; !
b
88 Integrated . U H
o' © Reality —+ " sustainable s :
9—_ 8 Knowledge ﬁ{
»Z §
§ R m — 3 _
oo ) i ]
z=3 o] ij"'l
G
@ROUIdngSMART g ==
e B OFs™ s Built on Open Industry Standards
(f‘_ . © copyright 2007 , ONUMA, Inc.
DSCRE "W e © NIBS 2007
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Strategy:
Focus on the Information Exchanges

Information Exchange Requirement

Structural
Design

Structural

Analysis

Structural
Design

Structural
Analysis

Chuck Eastman - Georgia Tech

[ Il &dﬂ |
Business . . ‘
Processes iJ—LyCH T

1

(5]

=
214 4

44 i

[ 455

L&D 3

Sy i

ad
ooz Exrcution || tidivatien || Closuse

OmniClass Table 31 - Phazes

Alan Edgar - FacilityGenetics, LL.C.

o |
=) Mistermal Brocitistes of ——
(i:). D EEREEs  Ud [2ingSERATollianee
OSCRE ©NIBS 2007

=
=) Elsarnd Beihonter of, g
(N, [ uiled \ngml'ﬂh‘iﬁ;r
OSCRE —
Architect to Structural Design Engineer
(Multiple Applications)
orkgro A e al Design to al Desig amp
B e oce ap: Design Developme a
Design Development
1 “Ta
5 oo 52 @
E Dergigl;em;j; Preliminary Design - Structural
=
3 |
< 1
Send Preliminary
Design
2 Concrete
== % Send Preliminary
585 ) ) sl
8ES Structural
220 Design
nwo PC Concrete
a
= = .
£85 T )
BED Structural
= E’ﬁ Design
[ Steel
@ Tt buldingSiATallianes”
(\':"l Eallmt et 9 Memier
OSCHE i © NIBS 2007

Economic Value of Exchange Standards

Owners &
Investors

Service
Providers

Appraiser,
Mortgage
Banker, Title
Insurance

Architect,

Engineers,
Contractors
& Suppliers

Typical Systems Integration
‘Without Data Standards

Copyright 2005 & OSCRE America

Operators, Operators,

Tenants, T— Tenants,

Occupants Owners & Occupants
—T1]

Investors

Real Estate [T— Real Estate
Brokers Service Brokers
—T

Providers
Local & Local &
National Appraiser, f— National
TrO:)eﬂy Mortgage 'iro‘uerty
istings. Banker, Title istings.
Insurance —
Regulatory Regulatory
7] ‘Agencies, Architect, [— Agencies,
Utliies gna‘meel'sr Utiities
ontractors
& Suppliers —1]

Frictionless Systems Integration Using
OSCRE's Common Data Exchange
Standards With Translators

Number of Formula/Calculation Cost of Integration Labor Cost
Components to (See Last Slide for (FTE's) ($50,000/FTE)
Integrate Calculation Details)
20 N(N-1)  20(19)=380 38 $1,900,000
20 N=2.0 20(2.0)=40 4 $ 200,000
NET SAVINGS 340 CONNECTIONS 34 FTE's $1,700,000

o Q==
OSCRE i

DU DINGRAEIT IS Ianee

mgtudy performed by the Open Application Group (OAGi) © NIBS 2007
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BIM-Based Integrated Practice Delivery

Teaming around
project or task.

Co-location or
remote reviews
from Shared
BIM model.

Persistent data &
standard
exchanges.

Brings integrated
view to issue —
facilitating

Digital Rights Management

DSCRE

Key to shared data resource

Manage access to provide and retrieve
data.

Based on contracted relationships.

Has been in use for years in Banking
Industry.

Pz Enptuwy of G
a D EEREEs  Ud [2ingSERATollianee
e ©NIBS 2007

a“mﬁ t:glld\ilgmﬂw I'eSO|UtI0n
DSCRE © NIBS 2007
BIM Capability Maturity Model — A Self Assessment
1. Data Richness — How complete is the model?
2. Life-cycle Views — How many phases are included?
3. Roles Or Disciplines — How many players?
4. Business process — Are business processes defined?
5. Change Management — Is change management process in place?
6. Timeliness/ Response — How long does it take you to respond to RFI's
or Change Orders?
7. Delivery Method — Is it single platform or SOA and web?
8. Graphical Information —
Are you using 3D models?
9. Spatial Capability — Is it tied to
geospatial or spatially aware?
10. Information Accuracy — Do you use
information assurance for input and output?
11. Interoperability/ IFC Support — Do g SR
you use IFC’s as a primary tool? T " f@
Article: http://www.aecbytes.com/viewpoint/2007/issue_33.html b_},,-r_ Rl e
Download: http://www.facilityinformationcouncil.org/bim/pdfs/Bl Ve | v1.8.xls
=) N =
(r‘i:’ % b'_nH\ngmmr Massachusetts General Hospital ‘f—:;:\’_“
OSCRE _ Fr— © NIBS 2007

DSCFIE

National
Building Information Modeling
Standard Committee

S100 Overview of the National BIM Standard @
Wed. 8:30-9:30a

nm"*""*nm‘.!g buldingSHATelllonca™
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National BIM Standard Version 1 Part 1

I’JSCRE

* Delivered Dec 27, 2007
« International Core
< National Specific

— OmniClass™

¢ Information Exchange
Concepts

« Standard Development
Process

¢ Information Assurance
e Capability Maturity Model

» References and
Appendices

S=e . Over 30 contributors

Sl ° 190,000 Downloads

© NIBS 2008

a BERERS LuluSiTollones

© NIBS 2007

Organization — NBIMS & buildingSMARTalliance ™

buildingSMARTalliance ™

_NIBS Staff | Strategic Advisory Committee
Aliance Exec Dir. Board of — Recommend areas of strategic
Alliance Prog. Dir. - Outreach - Direction == -] ‘opportunity for bSA ops. L
NBIMS Prog.Dir. — Speciications. - 080D,
NBIMS Prog. Dir. - Technical - bSA staff & membership
i Vi
; - L e Outreach & Community Adoption
NBIMS Specification Program 8
— "
TC Moo, Pincpal | | Panring & panagementof
Members, Strategic NBIMS technology &

development process

Strategic Programs
Voting Members (reps. T“""ﬁ" uafsons | IS

of signatory
e IFC, IFDLibrary,

Education

OmniClass, CityGML ‘Alliances & User Groups

NCS, etc.

Business Practice Integration

g
g
s

Invited | Non-Voting

Guests | Members Real Property Community

Education

2
i
3
g
£
E

Process & Reference

Standards Adoption & Energy & Environment

New Standard WG (i el Economy & Sustainabilty
& Support Committee | [ 1| _ -
Revision WG Visualization, Sim.& Analysis
Process WG Quality of Life
Research and Development
Testing/Interoperability Program *

Coordination
National BIM Standard Education
R&D Funding

M M Compliant Products
pempen soemes  Ou [ing SRR Tolliange
BDeE BEres H Mmear
e © NIBS 2007

Organization — National BIM Standard

NBIMS Specification Program

Technical Committee Planning Committee
TC Members, Principal Planning & management of
Members, Strategic NBIMS technology &
Members development process
o
Voting Members (reps Technical Liaisons §
of signatory IEMIMVD) -
companies) IFC, IFDLibrary, 28
OmniClass, CityGML ['51
NCS, etc. % o
Invited | Non-Voting 133
Guests Members 5 o
2
Process & Reference &
Standards Adoption &
New Standard WG Integration
T Support Committee 11| 5 .

Testing/Interoperability Program

National BIM Standard

\ -
[— Compliant Products
BT SRR G

Ny
@)
o ] Member
OSCRE © NIBS 2007

Industry Presentations

pduct Library

in BIM model

BIM for RERRA

Object placed E (-

a inig, Repair,

Com Procurement

. eratin
Q) aﬁmﬁ. drgsn C‘I’”St“‘dci”” &
OSCRE i nstaflation © NIBS 2007
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Electrical Manufac

turing Lifecycle Value Chain

PHASE

Standards and Manufacturing
Specifications

Virtual Design/Engineering

Procurement & Installation
Planning

Contractor Installation

Operations Engineering

=
I Estagend gt ol . _
= e EEees Uil lgmﬁﬁﬁlhﬁﬁr

VALUE ADD

Basic physical & performance
characteristics

Design requirements
Product Selection

Planned cost, quantity
Geometry placed into model
Systems integration

Conflict resolution
Performance Analysis
Nameplate info

Actual cost

Inventory management

Validate installed components
Commissioning data

Maintenance and repair specs & data
Renewal and replacement specs & data

© NIBS 2007

NBIM Standard Product

The National BIM Standard will consist of specifications
and encodings to define the requirements for exchanges
of data between parties using building information
modeling processes and tools.

NBIMS will

a.) Organize groups of industry professionals to define
requirements, then publish exchange specifications for use
in specific business contexts within a holistic facility lifecycle
framework

b.) Publish encodings for the exchange specifications employing
internationally acceptable open standards as normative
references

c.) Facilitate implementation by software developers of encodings
in software

d.) Facilitate use of certified software by end-users to create and
use interoperable building information model exchanges.

PR e wdmmwmw

Caution Semi-Technical Content Ahead

Ny
=) PRmmTEees  LuldingSURRTalliance~
(_\. 7, ammﬂ uilding: =

© NIBS 2007

iy
OSCRE o — © NIBS 2007
NBIMS Scope
Requestor !
1 I Provider
1 Request & Delivery of BIM Data |
1 |
| i
| North American Data Standards |
| Used in the exchange of Information 1
I between team members |
1 OmniClass™, IFDLibrary™, IFC 1
- 1
) R rldmo e — — — — — — — — ¥
N preereerissddein
OSCRE . © NIBS 2007
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Interoperability Through Standards

Information ~

=
(x.-’
OSCRE

IFC (Buildings)
CityGML (Geospatial)
OSCRExmI (RE Commerce)
1SO 15926 (Process Pint)

Digital Storage
/

Terminology

International

Delivery Communication Framework for
Manual Dictionaries
(IDM) REpresentational (IFD Library)
State Transfer
(REST)
Based on work by Janne Aas-Jakobsen, Jotne EPM
PROnS EEees LuildingSéffTalllanee™  Technology AS. IFD Library is a trademark of CSI,
et — MEmoer oSCRExml is a trademark of OSCRE Americas, Inc., -

NBIMS Production and Use Process

Version 1.0 - © NIBS 2007

many purposes by
certified software.

BIM Data Reuss
and Exiension

Version 1.0 - © NIBS 2007

G (el SARATollioreer
IMambar

DOSCRE

© NIBS 2007

Streamlining What Can be Streamlined
User-Facing Knowledge Capture for IDM Development

Legin [DM Infermation Database
Please sian up for a password If you don't have a Username yet.

Sign in:

Cookies and JavaScript must be enabled 1o use this system.

1018 It of v s -+ exst -irameres CIptEes -Pricacy £0K]

Usnmama and PRESWOM an ot cass sensitive.

Business Case Development —
Aligning OmniClass ™ to BIM Process

IDM Business Case Development For Example:
WHO (s requesting) 1. (Table 34) Architect aka: 34-25 21 00
Actor requesting information to support a process or decision
(Authoritative Reference OMNI CLASS — Table 33 & 34) . -
2. (Table 32) Conception services,

WHY (project/process use or benefit)
Why is this information important for a project activity

Designing, Prelininary Designing aka:

(Authoritative Reference OMNI CLASS- Table 32) 32_11 14 13
3 WHEN (stage in project) 3. (Table 31) Conception Stage aka: 31-
(th:l:;:::;?;T;ec;!iiesyl:g)chAss—Tabb 31) Table 31is tied to IFC 10 00 00
WHAT 4. (Table 12) Building 12-11 00 00;
Vi e o (Table 21) Superstructure, Enclosure
Authoritative Reference OMNI-CLASS Tables 11, 12,14, 21, 23, 41, 49 aka: 21-41 31 001 (Table 23) Electrical
5 To WHOM Power and Lighting 23-80 00 00
Group/Actor that provides/fullfills the information need OMNI-Class 33 34 i (Table 34) Englneer 34_25 31 OO
6 ’ HOW ‘ 6. (Table 36) Design Tools (OmniClass
Tools/formats/results Table 35 & 22 NA for IFC)
7 ’ INPUTS & OUTCOME | ‘ 7. (Table 36) Building Envelope Design
. Information:36-21 17 21
(\, ) a R o ding SATelbene-
OSCRE © NIBS 2007

24



NBIMS Candidates
* Precast Design (MVD)
» GSA Spatial Validation
 COBIE

» |CC Automated Code
Checking

» Specifiers’ Property
Information Exchange

» Sheet Metal

» Owner’s Deliverable

» Structural Steel

» Early Design

Architectural Precast Concrete - Architect to Detailer

- Funded by Charles Pankow Foundation
f\ g _" W‘ t:glld\ilgmﬂh%'
DSCRE i © NIBS 2007

Sophisticated Technology — Simply Delivered

Fights  Molets | Cars  Vecabon P

D Omoet
@ O i saacch o

Indiana |JO|I

i]Cncoseauw i aru tory

senby @y ©iahredosenesios ©Dasen © et © Amoiies

= o §245.00 - wwu us & fows = SZQ*DO

[ r zs nm B US Alrways %3010 / %315
Connect in haw York (LGA.
Nonsiop (=) Chosse this deparure
oy H qu & !na =5294 00
..’_.S_Ll
& o 2604 =
2+ wtape 5 P "' Comtedt

B US Alrways %3010 / %4803

(3) Chose this depanue

Iaxu&lns $¢|55€|
on 26 4day

Sophisticated Technology — Simply Delivered

Content and Service Standards deliver:
» Federated databases

Service interfaces

Contracted exchanges

Resource requirements and costing.

« Transparent interfaces to 3" parties.
» Analysis
(f ::\" ) “% buildingSARATallianes~
sopE e Mamber
OSCRE © NIBS 2007

(f;:, SRTRRRER o S Tollnoe
OSCRE FE———— o NIBS 2007
Related Industry Activities
DSCRE a BRI RS bu qusmmdm
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BIG BIM little bim

Individual initiative and ad hoc agreements
now leading to consensus-based
standardization and open interoperabilit

» Manufacturer Objects

* Education

* Code Compliance

» Best Business Processes

Most Comprehensive BIM Text Available

BIM * BIM Handbook: A Guide to
JLUEMUY  Building Information

X Modeling for Owners,
Managers, Designers,
Engineers and Contractors,
Wiley, 2008

Charles M. Eastman, Rafael Sacks,
Paul Teicholz, Kathleen Liston

© Wiley & Sons 2008

“This is clearly the most comprehensive book to date on the subject of
building information modeling. It covers the entire spectrum and provides
many comparative analyses of existing products, to help you make an
educated choice of tools.” Deke Smith

a BETRER  Lu uSTglhance
e
DSCRE © NIBS 2007

* International Standards little bim
» National Standards
« Certification
Finith Jernigan
a o ST © 4SitePress 2007
DSCRE © NIBS 2007
AlA Integrated Project Delivery
P
P * Change is now
Q ? ¢ Collaborative, Productive and
Integrated Teams
« Early involvement of key
AIA Noora | AIA Cari G participants.
"""""" « Trust, transparent processes,
information sharing, team
= success tied to project
Integrated success, value-based decision
Project Delivery: making, use available
A Guide technology and support.

* Open and interoperable data
exchanges, open standards
technology, disciplined and

http://www.aia.org/ipd
P 9/1pdg transparent data structures.
fg_'i RATEn  uldingSUTallones
OSCRE e © NIBS 2007

AlA Integrated Project Delivery

Traditional design process

WHAT

(L
REALIZE
wwo
Prodesign Schwmatic Detigs Construrtion Agancy Permin! Consmwation Chpancrt
Diesign Development Decumants Bidding
Agnasy
s
Dangrar
Doseps Cosamions
Comrtrartess
Trads Comptinmtars
Integeated design process
WHAT -
oW,
REALUE
WHO
Coneptualization  Criteria Design Distadbed Desigr Implsmestation Agsnay Cosrd! Construction Chossout

Documants Fimal Buyout

gy

-

Denigree

L
Convtreien

| W,

AIA California Council’s “Integrated Project Delivery: Working Definition”,
See http://www. ala org/ip_default
a b T dmgsa&ml 9P
DSC RE

© NIBS 2007
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AlA Digital Documents

» April 2007 AIA published two new standard form
documents addressing transmitting data in a
digital working environment and maintaining
control over its future use.

* AlA’s new documents C106™-2007, Digital Data
Licensing Agreement, and E201 ™ -2007,
Digital Data Protocol Exhibit, allow contracting
parties to share digital data in accordance with
agreed-upon protocols for transmission, format,
and use of the data.

A/A Digital Documents

» Standardizes ad-hoc agreements.
» Protection from infringement
* Misuse

* Reduce risk of data degradation & downstream
software incompatibility.

* Reduce unintended reliance on accuracy of
information.

* Impediments caused by broad disclaimers
» ‘Chain of licenses’ and intellectual property.

=) Fattar gt of i .
(& . BEDEE HEFFES Lo [eding SAERAA Tol lignoer
OSCRE o — © NIBS 2007

My -
.' . Eaingredl Dot el . <
4B Guilling SanfTollianse
e B SRR 4 Mamnar
OSCRE P © NIBS 2007
ARTICLE 3 PROJECT PROTOCOL TABLE
= § 31 The parties agree to comply with the data formats, transmission methods and permilied uses set fonb in e Project .
Protocol Table helow when tnmsanitting or using Digital Data on e Projec
(Cenmprletee the Project Protcal Talle by entering informetion i the spaces belaw, Adap the falde e ghe necds of the
Project by adding, deleiing or modifving the lisied Digisl D as necessary, Use Section 3.2 Projeci Protocol Table
Definiticans to define abbreviations placed, and o record mtes indicated, in the Project Progocel Table. )
Dngital Data Data Tranmitting | Transaission Recenving | Permitied Notes
Fermat Party Methed Party Uses huer &)
3.1.1 Project Agreements and Modifications
L communications
| o
Mecting notices
Agendas
Minutes
Reguests for information
Other: §3.2 PROJECT PROTOCOL TABLE DEFINITIONS
iBelow are suggested abbreviations aod definitions. Delete, modify or abd as mecessary. )
Dhatar Formmil:
{ Provide required dara formar, including sofftware version, )
w doc, Microsoft™ Word 2002
Transmitting Party:
s} Owner
A Architect
C Contractor
docinfo@aia.org
Transmission Method:
EM Via e-mail
EMA  As an attachment to an e-mail transmission
(8] Delivered via Compact Disk
2y s Posted 1o Project Web site
T reagen  oulding® FTP  FTPmnsfer o reaeiving FTP server
N et s I
OSCRE

© NIBS 2007

AIA Documents — May 15, 2008

Transitional approach to IPD?:

* A295™-2008 — General Conditions of the Contract for
Integrated Project Delivery.

« B195™-2008 — Standard Form of Agreement Between
Owner and Architect for Integrated Project Delivery.

* A195™-2008 - Standard Form of Agreement Between
Owner and Contractor for Integrated Project Delivery

* GMP Amendment to A195-2008
The more novel approach?':

e C195™-2008 — Standard Form Single Purpose

Agreement for Integrated Project Delivery
See: http://content.aia.org/www/SiteObjects/files/0516b_ipd.pdf
1 Howard G. Goldberg, Esqg. Goldberg, Pike & Besche, P.C., The Newest of the New
AlA’s Integrated Project Agreements, AlA, 2008.

Piptiermpel gt pt= ol
ERrn e oo [dingSERATallience™
et ) 3 Memnber

© NIBS 2007
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BIM Risk Issues 2D vs 3D

Risk has always existed — no shortage of litigation
Collaborative view, broad participation can only reduce E & O.
Clash detection has demonstrated results

Blurred responsibilities create liability?

— Design, construction coordination, shop drawings, etc.

— Maintain ‘responsibility swimlanes’ with protocols and
technology.

‘Owner’ of master model?

— Use ‘Federation’ model

— Contracts define responsibilities for specific elements.
Diminished liability protection. Same for 2D & 3D.

Software induced error? Owner accepts both increased efficiency
and promise of reduced errors as well as potential for software
glitches or errors in using software.

OGC OWS-4 CAD/GIS/BIM Integration

« Standards-based Web
Service architecture and
technologies tested
against GSA and DOD
business cases:

— Provide feedback to 1Al
International IFC work

— Compliment National BIM
Standard development

activity
« December 2006
Demonstration — Location
of Field Hospital as part of
regional emergency event

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

h_____
Linking CAD-GIS-BIM

fusion .'" S a
— Newark Airport
~ Port Authority of NY / NJ http:/mww.opengeospatial.org/pub/mww/ows4/index.html
hosting
Ny
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@) a R Gl STl
DSCRE e © NIBS 2007

-
) a e
OSCRE oﬁ-m Richard H. Lowe Buckllng Up Rlsks AGC Constructor Magazine, Jan/Feb 2007. © NIBS 2007
AECOO-1 Testbed
o . .
Decision Support
Communications
Costing O‘ : C
- Open Geaspatial Consortiu ; ey
Architect’s Essentials g b #
- AECOO Testbed oo PR e
M Cost =
Management -
o) RATEen  uldingSUFTallones Green Buildings 2.~ © G e,
N Mombar
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buildingSMART alliance™ & OGC - AECOO -1 Testbed

* Build upon the BIM concept
—IDM, MVDs

» Develop service interfaces using IFCs to
articulate BIM-centric messaging between
domains

» Decision support across energy and
costing business practice

amﬁl mmmqsamum
DSCF!E
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buildingSMART alliance™ & OGC - AECOO -1 Testbed

1. Decision Communications
— Information needed between parties
— How integrated with BIM
— Authoring vs exchanging
— File and web services
— Study current workflows

=) Estagend gt ol -
i uilfingSPafrTalliance
B SR Uiy Morar

i Sén £ Bl © NIBS 2007

buildingSMART alliance™ & OGC - AECOO -1 Testbed

2. Energy Analysis
- Information between design and analysis
- Lifecycle costing and decision support

- Enhance utilization of IFCs for variety of
platforms, uses, and model server tech.

- IFC-based document management,
- IDM to organize project teams & Info

- test common analysis based on energy
codes and tie to possible best practices.

- include gbXML and look to harmonize w/IFC.
- Improve exchange w/ DOE2 & Energy Plus

=) =, Pz oty of e -
[ i PR L [efing SARAATol i
USCRI: . i - © NIBS 2007

buildingSMART alliance™ & OGC - AECOQO -1 Testbed

3. Examine exchanges between BIM and cost
estimating software

- Compile best practice document
w/building type scenarios and demos.

- Mapping of BIM objects and costing
databases

- Investigate challenges to costing
interoperability.

- Finer-grained building system definitions
for improved cost quantification.

- Standardized QTO method needed.

. Witigran Emfprtez . r
uildingSRaRATallianes™
mm uilding! liaea
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Coordinating Object Definitions

ISO/PAS 16739 ISO 15926
(Industry Foundation Class) (Process Industry)

" Ml et of
ERrn e oo [dingSERATallience™
et ) 3 Memnber

© NIBS 2007
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Coordination
OSCRE Space Classification Code List

[Exterion Gross
Interior Gross

I
E
|

Exterion Wall
Exchuded
Intorier Parking
Encreachment
Expansion
Personnel Service
Training
Modical Praclico
Laberatery
Commenclal
Production
Warehouse
Residontial

Public Space
Office
5290/ ervironmentally Contralied

30| gocondary Circulation

Laoval 1 Space Classiication

4100
4200
4300
[
5100]
5300,
500
6100,
7100]
T200]
5200,

00| vertical Penotrasion
Void
2100]  Core Buikding Service

1100

1200/
300
2200/
3100/
1200

-
]

0SCRE
OSCRE Space Classification
- JLompanson of Space Use Classificabons 1o IFMABOMA Unified Space Measurement Standarg______

’(/\?':.“""“ -"-.mm U.AIIE.'\HQWIHW
e Voo e
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Intelligent Buildings

“Use of technology and process to create
a building that is safer and more
productive for its occupants and more
operationally efficient for its owners.”

. BUILDING INTELLIGENCE
Courtesy of Paul Ehrlich:

Model Checking

e s s iy i i 2006 [nternational Energy Conservation Code®

“SmartCodes demo: http://www2.iccsafe.org/io/smartcodes/
S202 SMARTCodes — Automating Code Compliance
Wed 10:00a — 11:00a

S410 Developing the High Performance Building Standard
Tr. 8:30a — 9:30a

- e
= [ ) et
(&, e D EEREEs  Ud [2ingSERATollianee

OSCRE ©NIBS 2007

What Integrated Building Systems Features?

» Networking / Telecom
— Common network infrastructure
— Structured — maintainable cabling
— Wifi, VOIP
» Security / Life Safety
— Digital video monitoring
— Access control and monitoring
— Automatic fire detection, suppression and

egress support
Contaminant monitoring and containment

Physical security / guard services
o ANV
— Digital signage
— Paging
— Entertainment
— Presentation Support BUILDING INTELLIGENCE
Courtesy of Paul Ehrlich: @

nm""""‘*nm‘.!g buldingSATelllonca™

© NIBS 2007
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Technologies and Systems

* Mechanical

— Personal comfort control
Energy efficient equipment
— Thermal storage
Combined heat and power
Controls optimization
» Electrical

— Energy efficient lighting

— Lighting control

— Distributed generation

— Dual power feeds / emergency power

— Power quality monitoring

— Sub-metering / billing

. BUILDING INTELLIGENCE
Courtesy of Paul Ehrlich:

’F L] “mgu tiull{.'\ngmﬁﬁrl‘h'm‘
O Foasirmsbemrir Frrerd
OSCRE P © NIBS 2007

Lessons Learned

DSCRE

BIM = Intelligent Design
IBMS = Intelligent Building Operations

Looking for:
— One tool for design, construction and operations

— System and equipment information becomes
operating procedures and input for maintenance
management

— Ability to run energy models on operating buildings
— Real time validation of design

— Integrated facility information management

BIM is largely an Architectural tool today —
Engineers are still learning about it

Could expose the gap between design and

construction BUILDING INTELLIGENCE
Courtesy of Paul Ehrlich:
Miterm rwitten of S -
é SRTRRRER o S Tollnoe
Rt © NIBS 2007

How To Proceed

* Need for real systems integrators (not just ATC
contractors)

* Need to know:
— HVAC, Security, Fire Alarm, Business Systems and
IT, Lighting Control, Energy Management
* What's ready today?
— Technologies are fairly mature
— Standards exist and are widely available
— Products are largely available
* What's missing?
— Good financial justification tools
— Trained consultants

— Contractors
- Operatlons staff Courtesy of Paul Ehrlich: @BUILDING IREELISEENRE
’F\_, AR ouidngSURTallones”
GSCRE - — © NIBS 2007

OSCRE

buildingSMARTalliance”

W21 buildingSMARTalliance®Projects in Progress,
Tu 1:30p - 4:30p

a R GRS  ouldroSATellence”
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Alliance Vision and Mission

@)

GSERE et —

e Vision
— A global environment where all participants
can readily and transparently share, apply

and maintain information about facilities and
infrastructure

e Mission
— Improve all aspects of the facility and
infrastructure lifecycle by
promoting collaboration,
technology, integrated

practices and open
standards

_""‘_u"rﬁa‘u ulfiySuiTollionee-

BuildingSMART Global Organization

9

26 countries

e 13 chapters -

542 organlzatlons

Membership
* Owners

 Architects

* Engineers

* Facility managers
* Builders
* Manufacturers
 Software vendors
e Universities

* Research laboratories

- "
C e o [
|
iﬁ ;umunumém unwmsmmw&nm
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Copyright © Vladimir Bazjanac RIS 2007

buildingSMART alliance. Emerqging Projects

=)y

Industry Foundation Classes (ifc) (Alliance Technical Committee)

Information Delivery Manuals (IDM) (Alliance Technical Committee)

Model View Definitions (MVD) (Alliance Technical Committee)

Industry Framework Dictionary (IFD) (Alliance Technical Committee)

National BIM Standard (NBIMS) (NIBS FIC)

National CAD Standard (NCS) (NIBS FIC)

AECOO Testbed (OGC/buildingSMART/IAI)

Architectural Precast (Pankow)

Automated Code Compliance Checking (AC3) (ICC)

Construction to Operations Building Information Exchange (COBIE) (NASA/COE)
Early Design Information Exchange (COE)

Structural Design (Pankow)

Geospatial Integration (Alliance)

Object Standards Harmonization (ISO 16739-1SO 15926) (FIATECH)

Distance Learning (Alliance)

Continuing Education Principles (Alliance)
University Education Coordination (Alliance)
Project Execution Planning for BIM (Pankow)

G ) uldingShAFTalliones”
s i ‘Mormber
OSCHE i © NIBS 2007

Support The Alliance to Help ...

OSCRE

Provide visibility to ongoing efforts to develop
buildingSMART® practices.

Identify the interfaces, gaps, overlaps and
collaboration opportunltles among groups
addressing buildingSMART® practices.

Provide buildingSMART® products, such as the
U.S. National Building Information Model
Standard (NBIMS).

Support ongoing buildingSMART® projects.
Reduce wasted industry time, effort and cost.

Demonstrate the benefits to industry of moving
toward a common vision of buildingSMART®.

m o ding SHTellione”

© NIBS 2007
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Immediate Next Steps

=) . Pl ot ol L N
FAELA N R U.ula.mgjm’rﬁldlh’?hr

Owner Organizations

1

OSCRE

Invest in education & re-training

Manage across or eliminate stove-piped business
functions

Integrate IT applications focused on business alignment
and services.

Support more integrated design/delivery teams
Create project information manager role.
Support value-enhanced services

Require & support higher functioning facilities
Measure results — standardize metrics
Adopt available standards:

— OSCRE, IFMA/BOMA, OGC, NBIMS

Invest in Transformation

Pz Enptuwy of

PR Lo [eding SRR umw

: - © NIBS 2007

Architects & Design Engineers

 Involve senior management — track KPIs - build business
case

« Software is typically 20% of the investment.

¢ Invest in education & re-training

« Create project information manager role.

» De-layer design & production activities/staffing

» Seek contracts that reward value enhancement

« Sell value-enhanced services. Optimize ‘project’
outcomes.

» Adopt available standards
— NCS, MasterFormat®, UniFormat®, OmniClass™,

BAS technology, engineering.

Pl et r
uildingSRaRATallianes™

: mm uilding! =
© NIBS 2007

Architects & Design Engineers (cont.)

Implement and report metrics

Profile model content, consider outsourcing library
development

Maximize collaboration with owners, consultants,
contractors early in process and often throughout.

Use authoring & analysis tools that support open
exchanges & interoperability.

Participate in product library development based on
standards.

Re-Invest short-term gains in long-term transformation.

Piptiermpel gt pt= ol
ERrn e oo [dingSERATallience™
et ) 3 Memnber
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Constructors

P

Invest in education & re-training
Create project information manager role.

Drive lean construction methods

Seek projects and contracting methods that reward value
enhancement

Sell value-enhanced products & services

Adopt and implement advanced IT

Implement BIM 4D (Scheduling) & 5D (Cost)

Build to the Model

Use authoring & analysis tools that support open
exchanges & interoperability.

Participate in Standard development.
Re-invest short-term gains in long-term transformation.

Investing in Transformation

On Leadership and Shrewd Investments

e
L

) Nl bt of : ~
Y é PR Lo [eding SAERAA Tol lignoer
DSCRE TrEm—

&) BROSREE  LuldgSHifTollianee:
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Business Model — Future Values
] § g § § —g Utilization Closure
% 5 &|lalle Stage Stage
EllollallEll8|6]— _ o - -
5|12 fé’ 2|3 Optimized approach with virtual modeling and analysis
< EES g q .
g é’ IR with reduced change orders & delivery time and lower
2l o < operating and sustainment costs
[0} % @ .
2l &l |18 The savings we are currently
@ . . . .
§ ° experiencing with faster delivery
2 and fewer change orders
g
&
The yet untapped $avings

The Numbers

T Bt ol r
uildingSRaRATallianes™
_mmmee ulding =
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Current Current
Manufacturing Construction

This Does Not
Include
Operations and

Sustainment,
Support

Support Actiity Occu pat!on,
Renovations,
Air Quality
Impacts, etc.

Source: Cll & LCI 2004
Worldwide Construction Industry 2008 = $4.8T (source enr)
US Construction Industry 2008 = $1.288T (source enr)
57% - 26% = 31%

31% of $1.288T = $399B Annually
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Case Study — Letterman Digital Arts Center

« “Despite numerous design layout changes that were
required by Lucas Film Ltd. due to company
restructuring, the LDAC project was completed on time
and below the estimated budget....over two hundred
design and construction conflicts were identified, most of
which were corrected before construction, resulting in an

estimated savings of over
$10 million on this $350

million project.”

Courtesy of AECbytes "Building the Future” Article (September 30, 2006)

. Building Owners Driving BIM: The "Letterman Digital Arts Center*
A “mmgu Lauiledir '95'74“’5“ alliance StoryMieczyslaw (Mitch) Boryslawski, Associate AIA
ernimaidmriras P Mamhar Founder, View By View, Inc.
ot PR ek

Value Opportunities — Reduce Cycle Time

© NIBS 2007

Store Count 1,234
Gross Sales $43,200,000,000
Net Income $2,771,000,000
# New Stores 150
Net Income $2,245,543
Net Income per

Week $43,184

Net Income Potential
per Week - 150
stores $6,477,528

2006 Est. New
Stores 150

Pz Enptuwy of g -
BEDEE HEFFES Lo [eding SAERAA Tol lignoer
gl merrREm—t © NIBS 2007

Value Opportunities

Data Commissioning Store Count 150
Cost Reduction Store SF 50,000
Gross cost per SF $120
AR Gross Base

$50K per building Building $6,000,000
X 8% Change Orders $480,000
150 buildings per year .5% Change Orders $300,000
= $7,500,000 e $180,000

Net savings all
stores $27,000,000

Data Commissioning Change Orders

= Nearly automatic data commissioning

(Source: NASA-USACE/CERL COBIE Project)

= Change orders reduced from 8-10% to .05%

(Source: BIM Best Practices, Best Results, GM Virtual Factory Initiative, Fallon, AIA Convention
ntation Max 3, 2007, http://www.aia.org/SiteObjects/files/convention_ces/TH1807.pdf)

Pietapraed | r
uildingSRaRATallianes™
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A Culture of Investment

Implement integration in homogenous, proprietary
teams with ‘lean’ aims. Gain benefits from BIM tools
and methods used in project-specific scope. Pocket
benefits.

Same as #1 - but pocket most benefits and use some
to fund interoperability development and industry
adoption.

Implement interoperability across greater scope of
lifecycle in heterogenous, project-specific and ‘loose’
federations. Gain greater benefits from higher use of
BIM tools and methods. Pocket greater benefits and
continue to use a percentage of gains to fund more
transformation.

ou [ding SHERATalliance™

© NIBS 2007
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Sample Products of the Alliance

bqumgSMHﬂTolltonce
nal Conference

Products coordinated with the Alliance
www.buildingsmartalliance.org
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Inquiring Minds Want to Know

What is BIM?
Is BIM software widely available?

How is BIM different than 2-D CAD programs? And why is 3-D
better?

What type of facility data is (or could be) included in BIM?

How does BIM benefit the building owner, developer, and facility
manager?

I've heard that BIM saves time and money; why, how, and how
much?

Who among the owner, architect, or contractor is most apt to
use/recommend BIM for a project?

What words of wisdom or advice do you have for building owners
and developers who are considering BIM for their next project?
What are the drawbacks of BIM?

Why is it important to have a National Building Information
Modeling standard? And what has been the progress?

a BETRER  Lu uSTglhance
e
DSCRE © NIBS 2007
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Key Points To Remember
1. Though it is beneficial, most of today’s activity is local,
ad-hoc and proprietary.
2. Market-driven Transformation requires industry-wide,
open, democratically defined, and interoperable
exchange standards.
3. Leveraging today’s savings can generate plenty of
capital to fund the Transformation — if we choose to
pay it forward.
=y
f i‘:, “% h'_uldwngmrm
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Alan Edgar, Assoc. AIA
OSCRE
alan.edgar@oscre.org
WWW.0Scre.org
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