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Kristine K. Fallon, FAIA

Managed information technolegy in major AE firms
SOM (Associate)
A. Epstein (VP/CIO)

Founded KFA in 1993

AlA Technology in Architectural Practice Advisor
builldingSMART Board of Direction

Author ofi boeks and many: articles

Developed computer curriculum for architectural
and construction management programs




Kristine Fallon Associates (KEA)

KEA proevides information technology consulting
to the design and construction Industry.

Clients include:
Public agencies
Corporate facility groups
Builders
Designers
Manufacturers
Technology providers




KEA BIM Invoelvement

Walsh Construction

Building systems coordination
Model management

GSA 3D-4D-BIM Pilot Pregram

2D to 3D conversion
Spatial program validation moedeling
Energy modeling and analysis

4D for tenant phasing and construction sequencing
MEP system attributes to FM

National Institute off Standards & Technology
Research on BIM data interchange
Publications:

Capital Facilities Information Handover Guide (NISTIR 7259)
General Buildings Information Handever Guide (NISTIR 7417)

BIM Consulting & Training




What Is the market
driver?




» 45 Subcontracts

» 35 supervisory people
for GC alone

» Upwards of 600

people on the site

Image source: Jim Bedrick, Webcor Builders




Owners Are Demanding Change
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A The Construction Users Roundtable ﬂ.%% J
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CURT The Dwners Voice To The Construction Industry

Boeing
Caterpillar
Cisco

Citigroup
DaimlerChrysler
Dow Chemical
Eastman Kodak
Ernst & Young
Exxon Mobll

General Motors

General Services Administration
IBIV]

Intel

Shell

Jloyota

US Army Corps of Engineers
Walt Disney Imagineering
Weyerhaeuser




CURT White

Building owners, particularly
those represented by CURT,
regularly experience project
schedule and cost overruns.
As a result, CURT has directed
this task force to evaluate
how alternative processes —
namely, use of information
technology combined with
changes in project structure
and delivery processes —
might address these issues.
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AlA TAP: Inevitable Technologies

» BIlVI
» Collaboeration
» Interoperability

Cost Analysls of Insdequate Interoperability In the
U4, Capital Facilities Industry
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Building Infermation Medeling
(BIM)




Paradigm Shift

Old: Drawings
2D
Symbolic representations
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Structural:

Architectural:
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Paradigm Shift
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“virtual” building elements: AT
Walls, slalbs, beams, columns, ducts, pipes, etc.
Complete (to some level of detail)
Unambiguous (nen-symbolic)
Machine-interpretable




BIM Authoering Software

Creates a single, graphical and' informational building
datalbase

Provides tools for:

Selecting/ creating/ editing construction products ana
assemblies

Managing the relationships among building compoenents
Maintaining associated data

Generating multiple views of the model
3D views

2D drawings
Plans
Sections
Elevations

Reports of associated data
Bills of materials
Ildentifying interference conditions

Driving falbrication
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Purpose-built building
information modeling software
that works the way you think,
s0 you create naturally, design

freely, and deliver efficiently.
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Import/Export Samples



Ductwork, Plumbing

» CADPIPE
» QuickPen

Estimatingh': ‘ Fabrication
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“Internally intelligent” elements emulate real world construction components in both
appearance and performance taking on the exact characteristics of their real life
counterparts. An AutoSPRINK VR pipe for example "knows"” among other things, its
size, pipe type and matenal, internal diameter, and Hazen/\Williams C-factor; it also
knows it has two pipe end-preps and must connect to another pipe, fitting or device



BIM Vision:

Cwners
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Bullders Architects

MEP Systems Englnoors Structural Enginears

Image source: Autodesk




Transitional Phase

A/E produces 2D drawings

BIM modeler creates 3D models based on
2D CAD files

Architectural
Concrete structure

Subcontractors/fabricators model individual
SEIENE

Structural steel
HVAC
Plumbing
Electrical

Fire Protection

Model manager merges all 3D models to
perform interference checks




Collaboration




New Tools & Technigues
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» Multiple BIM' products

» NavisWorks Clash
Detective

» Navis\Works Freedom

» Interactive clash
review sessions

» \Website for sharing
models, clash reports




KFA SharePoint Site Subcontractors

AJE CAD files
PDF sets

\

/SUbC:ntractor 1 model

Publish

Current KFA model
(DWG, DWF)

Subcontractor 2 model

KFA Revit model

; N i
NavisWorks ) Publish
(NWF) v
Sub 1 model Subcontractor n model
Check for ~

=2p

interferences in ~— Publish

Sub 2 model v

>¥/<
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Sub n model
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NavisWorks Clash
Detective.

Current composite Coordination Meeting

model
(NavisWorks NWD)

Clash Report Issue
- Subs get Clash
/" (SharePoint) \ \ Detective reports
and access to

composite model
P via SharePoint site.

Clash Detective reports

- J




[F]L1A03.1KF3D.mwd - NavisWorks JetStream vS =] |

File Edit VWew Yiewpoint Review Tools Help

|l el [T a2 x|v]z]

|gslefe g[[C[=]" T+ @)oo

|Ble=lml4| BfE =|EfE of= MlmE| Bz —— F—— T [ = ol ®(x] =[] -0le]sns])s)
|elfa] ofmo] el — [ =

x

Bl L 1A03. 1KF3Dnwid
L1803-A05KF3DSTRC.dwg
L1A03-A05KF3D.nwc
LLAO3-A05KF3DSTRC.dwg

L1A03.1MI3DPRESS.dwg

L1A03. 1MI3DPLME.dwg

7| L1A03ISF3D.dwg

L1A3-1CT302930.dwy

L1A03HE3D.dwg

4 |

Standard I Compact Propertiesl

| =

=

Caomment | Date | Author | 10 | Status |

=
I=T]

Ready D B A [135ME




[®]L1407.1-7.2KF3D.nwd - NavisWorks JetStream v5 _|&] x|

Fle Edit Yiew Viewpoint Review Tools Help

|D[Bsl=2E]=] 2[Z[Z] o[=l8l2)e[x %
|8l®| || ol @l x|y z]
|ssle]w 5 [ol=_+ s[@sl|

|Dl=l=lA| @@ o(ElElef= HlnE| En] —— —— T [ 2 o &lx] 2 =] a6
|piala| ejujo| plwfm|] F——— Juo ||

89

Batch | FRules | Select Pesults |Hep0rt|

Name | Statug | Distance | Description | ﬂ - Display

& Clash7ad Mew 1208 Hard i [15elect Filter

& Clash?d0 New 1.080in  Hard ViAuto Reves

& Clash7d! Mew 1.080in  Had Viuto Zoom

& Clssh7az New 10800 Hard (V5 ave Viewpaint

& Clash7a Hew 1080 Had [Highlight Al

@ Clash7ae New 1080 Had i Other

@ Clsshs New 095N Had [ Hide Diber

@ Clsshah New 095N Had [ TimeLinet

& Clash?s? Mew 0555in  Had

& Clashrge Mew 0.985n Hard

& Clash?g Mew -0.9588in  Hard

& Clasha0n Mew 0955in  Had

& Clasha0! Mew 0955in  Had

& Clasha0? Mew 0555in  Had

& Clashia0? Mew 0.985n Hard

& Clashols Mew 0985in - Had

& Clashals Mew 0955in  Had

& Clashals Mew 0955in  Had

& Clasha0? Mew 0555in  Had

& Clashia0s Mew 0.985n Hard

& Clasho0d Mew 0985in - Had

& Clash10 Mew 0955in  Had _lj

4 I I 4

rltem 1 ~ltem
Name: $30 = ’Eme F2-2%4 TROFFER =
Type: 30 Salid | | |Type: PolpFace Mesh =
I gL 1407.1-7.2KF3D.nwd Al | [ 2lEcsoza-r.akFannwa ]

EBILIAT.17.25F 300wy <] EIBIL1AOTHE3D.dwy =l
IV Highlight Select | | | M Highight Select
SwitchBack | SwitchBack
X
Comment | Date | Authar | 1D | Statug

| -
el

= CE T




Benefits Realized

1/10™ of the field rework compared with other
Projects
More Is fabricated off site, in controlled
environments, and not sitting In field

Better safety

Improved guality
Up front time investment by 12 people in the trailer
leverages the time of 150 in the field

Fewer work stoppages to resolve problems

No need to reassign people while tasks are on hold

MEP' substantiall completion projected about 2
months ahead of schedule




GM Virtual Factory Initiative




GMI Virtual Factory Initiative

Lean construction approeach

3D/4D technoelogy-enabled design/build
project delivery process

Four automotive plant projects completed,
2004 -2006

Extended the use of these technologies with
each project




Build It Eirst Virtually:

» Build 100% complete 3D model mcorporatlng aII
elements:

Architectural
Structural
Mechanical
Electrical

» Include shop drawing-level details provided by the
subcontractors and fabricators

» ldentify and resolve all interferences before the
start ofi construction.

» Build to the model, without deviations




Benefits Realized

Improved site safety
More off-site falbrication
Fewer people on-site
Less material staging and' debris

Six-figure savings In trash removal

Green Impact

By 279 project:
Design/construction time reduced 28% over
design/bid/builad
All building systems interferences resolved in model
before construction began

Change orders, historically 8-10% of project cost
reduced to less than 0.5%




Interoperability:




BIM Vision
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Architecture:

Structure:

HVAC:

Plumbing:

Electrical:

Fire Protection:

Need for Interoperability

Design

Design

Design

Design

Design

Design
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Analyze Quantify | Procure
Coordinate ———1

Analyze Quantify | Procure
I
Analyze Quantify

Plan
Construction
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BIMY/ Interoperability Research

NWISTIR 7417
General Buildings Tnlformation
Handover Guide:

General Buildings eI
Information Handover Z F

Guide: Principles,

Methodology, Case

Studies (NISTIR 7417),

2007

http://cic.nist.gov/staff/NISTIR_7417_GBIHG_2007-08.pdf
FIATECH

“The most complete, comprehensive and useful document
written to date on BIM that | have seen” - Tom Faraone, AISC




Lessons Learned by Early Adopters

Keys o SUccess:
Human Factors
Quality ofi Collaboeration




Human Eactors

Corporate sponsorship

Grassroots leadership

Buy-in by the team

Sophisticated users: skills, process

flexibility andl tools




Quality off Collaboration

Transparency & accessibility of
Infermation for more people

Ability to use the Information across the
design/ construction team

Collaboration, including the trades
Mutual trust

Recognition of new: project roles,
especially the Information Manager:




Lessons Learned by Early Adopters

Barriers exist:
Commercial
Behavioral
Technological




Commerclal Barriers

» Model ewnership and use
New: roles, responsibilities and risks
New: contract language reguired
Does insurance cover?

» Conflicting

» [raditional

pusiness models

process, phasing and content

of deliverables
Entrenched expectations

Defining deliverables in this new
envirenment

» Need for continueus training (time and

money)




Behavioral Barriers

Internal staff
Resistance to change
Ability to think/problem soelve in new ways

Conservative attitude of some: professions
resisting new information delivery methods

Clients expect “More for Less”

Why do you think/expect my model Is reusable by
others?

If It IS, then why shouldn’t you have to pay for the
portion of thelr work that | completed?

Owners must understand and lead




Technological Barriers

» Software compatibility

» Data re-usability
Effort required to make the information usable by others
Waorse in 2-way exchanges

» Lack of standard “views” for information
» Infrastructure

Wireless access, speed (processing time, bandwidth)),
appropriate viewing devices

Collaborative tools

Model repository: central model for all of the team: single
authoritative source vs. distributed control ofi copies of the
central model

» Persistence of 2D standards

» “Hybrid” (part electronic/ part paper) processes vitiate
benefits

» Disparate levels of IT infrastructure and understanding,
e.g. structural engineer vs. construction site




Handover Guide Methodolegy

Infermation handover strategy

What information packages do you need?
Regulatory requirements
Asset management
Operations
Maintenance

When do you need them?
Where do they come from?

Information requirements
Detailed contents ofi each package
Data format

Project Handoever Plan
Combined requirements
Responsibilities
Timing of exchanges

Project implementation
Contractual terms
Technical approach
Procedures
Training for all team members

Establish
Handover
Strategy

Determine
Information
Requirements

iy

Create
Project
Handover
Plan

|

Implement
Handover
Plan

Information
Strategy

Project
Information
Handover
Plan




Remaining Challenges

Today, we are achieving some effective
Information handevers

CIS/2 works well for steel

Other exchanges are worked out by project teams over
a period of several weeks

This Is a huge cost to the construction Industry!
Repeated for every project

An ewner presently cannot receive an integrated
model useful for ongoing O&M activities




Intereperability Initiatives

Define common “infermation packages” that
need to be exchanged

Select a standard data format for the
exchange

Create appropriate model views

Encourage all software vendors to support
those model views




Examples

AISC CIS/2 initiative
Started in 1999

Has been effective in streamlining exchange of structural steel
data:

Design
Analysis
Detailing

Fabrication
Erection

bulldingSMART/NBIMS initiative based on IFCs

Extremely broad design/ construction/ operations coverage
Needs industry groups to

Define needs

Champion development and implementation

Provide funding
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