What is good BIM and VDC?



Optima Camelview, Arizona David Hovey FAIA
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Camelview Technology Roadmap

The industry sometimes claims that it' s “90% sociology and 10% technology”. With a highly vertically integrated team (same team who handles
all the yellow rows in the roadmap), we'd submit the reverse—that interoperability issues between all the applications is 50% of our re-work, re
model. Even though discipline-specific BIM has offered a lot of value when compared to status-quo, but Camelview has to maintain the
following models because of interoperability issues:

Models:

2 Revit models {one for architectural, another re-model for gbxml reasons), Tekla for Structure, IES for energy, Ecotect for solar, eQuest for

energy, ArchiCAD for construction model, VICO estimator, VICO Control, Sales1440 for sales data, VICO 5D presenter, NavisWorks

Exchanges:
All native forms of the above applications, IFC, gbXML




How do we judge this project?

How do we learnfrom this project?

Optima Camelview, Arizona

David Hovey FAIA




The VDC Scorecard

(A )) Reasons for Failure

* Low bid 3D model - not following modeling guidelines
* Lack of management support for VDC champions
* Attention to marketing vs. sustaining personnel

* Unclear metrics for pilot - what do project team and
company want to learn from pilot?

* Lack of strategy to go from pilot projects to widespread
implementation

* Low transfer of knowledge from projects to corporate
* No career path for BIM engineers & champions

* Too much or too little level of detail

CIFE, Stanford University @ 2012



Calvin Kam

PhD, AIA, PE, LEED AP

Stanford University
CIFE Director of Industry Programs
Consulting Assistant Professor

bimSCORE
Founder & CEO

GSA National 3D-4D-BIM Program
Co-Founder
Senior Program Expert

American Institute of Architects - National
2010 & 2011 Chair, Technology in Architectural Practice
2011 & 2012 Co-Chair, Center for Integrated Practice



We provide a space with solutions
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- Source: www. http://www.senaatti.com/



Assess state-of-the-art
technologies and information
standard: _
PM4D Final Report
i _Ori CIFE Technical Report Number 143
s agjdegﬁ nOrlented Pragudl By Martin Fischer and Calvin Kam
9 October 2002
» 4D MOdellng D B . ’ . [
» Industry Foundation .
Classes |
| -
» Virtual Reality—CAVE | “Saua nERmmAREY
» Thermal Comfort and o
Energy Simulation
- —

» CFD Analysis

Senate Properties

» Lighting Simulation Olof Granlund Oy

» Automated Cost Estimating
and Scheduling

» Life-Cycle Cost Analysis United States of America




Different applications require specific “bridges” and interpretations of 3D
geometry.
How should we construct and share a product model?

Cost Estimate & Value Engr. 3D+Time Visualization Life-Cycle Cost/Environmental Impact

LCC/LCA

Distinction between
material types

Geometry break down
according to activities

Layering and naming
comply with database

Architectural CAD

ArchiCAD

Computational Fluid Dynamics

Reduce 3D polygons
with texture map

Boundary continuity
and “watertight”

Lighting Thermal Simulation Mechanical Design

Lightscape RIUSKA MagiCAD

Interior surface Wall breaks at Incorporation of
continuity room slab thermal data




CFX

fluid dynamics

Research Needs

life-cycle cost

- Partial data exchanges AllPlan Y csich

environmental

- Model Server approach i
ArchiCAD

architectural

- Schema extensibility

- More pilot applications

Lightscape
lighting

eeeee

4D visual.

VR-EVE

immersive 3D

Development Needs

- More IFC import and export compatibilities
- Robustness of software applications

- Privilege and liability of the shared information



8,700 buildings

“_ “‘ ‘; ’531'" : Sy =1 I— : " or e

PRI B G e 3R

i * 350 million square feet
MR N L e TR

2,100 communities

serves >1 million federal workers

>200 major capital projects

valued at $12 Billion USD

« S5 Billion USD Stimulus



PBS OCA 3D-4D-BIM Program

GSA’ s National 3D-4D-BIM Program

From introduction in 2003
to pilots and technology/guidance development,
to upper management policy and budget
to GSA national program deployment and
support to US national standards
to international agreements

Mandated Requirement on all GSA Projects since 2006

100+ Projects To Date

16 National Contracts up to $30 million each



F:/Recent GSA presentations/GSA PM Conf2005_Presentation/Pilot 03=Central Office.ppt
F:/Recent GSA presentations/GSA PM Conf2005_Presentation/Pilot 02=ROB.ppt
F:/Recent GSA presentations/GSA PM Conf2005_Presentation/Pilot 02=ROB.ppt
F:/Recent GSA presentations/GSA PM Conf2005_Presentation/Pilot 06=Houston.ppt
F:/Recent GSA presentations/GSA PM Conf2005_Presentation/Pilot 04=Border Station.ppt
F:/Recent GSA presentations/GSA PM Conf2005_Presentation/Pilot 08=El Paso.ppt
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IPE-BIM 2013 PANELS

Dr. John Keung
(Chairman)

&
- &
s’
- |
Dr. Calvin Kam Prol. Slephen Lockley  Prol. Kim Inhan Di. Marcus Schreyer
(USA)

rs

Mr. Lee Chuan Seng
(Co-chairman)

NEIN

Mr. @ivind Rooth Prol. Michael Osiwald
(Korea) (Germany) (Norway) (Australia)

‘ ‘
Er Lol Huen Poh Mr. Pek Lian Guan Mr. Williarm Lau Ms Helen Chen Mr Norman Wu
(RSP) (Tiong Seng) (BulldingSMART $'pore) (CP2M) (MOHH)

Ms Helen Chen and Mr Norman Wu just confirmed Joining. We shall update thesr photo and CV In the next update

INNOVATE INTEGRATL. TRANSFORM WITH DIM Bulding and (oastraction Authority

30 JULY 2013 - 1 AUGUST 2013




Singapore Building & Construction
Authority

e Centre for Construction IT facilitates BIM
2010 adoption

* Work with key agencies on pilot projects
2011 Yy ag P proj

2012 * Prepare Public Projects’ Consultants &
Contractors to be BIM ready

» Mandatory Architecture BIM e-Submissions for
all new building projects > 20,000 m2

2014 « Mandatory Engineering BIM e-Submissions for
all new building projects > 20,000 m2

2015 * Mandatory A & E BIM e-Submissions for all new
building projects > 5,000 m2

Source: Singapore BCA
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Hot Topics: Quality Public Housing Awards, Site Safety, Rent Waiver, Domain

™. LINEAR VERSION

Building Information Modelling
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carried out, such as lighting, ventilation, energy, carbo ==

construction industries. Also, with the data packed BIN :
green design, etc.

various sustainability design and environmental studie
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Source: Hong Kong Housing Authority



China BIM Movement




Objectively Evaluating BIM Performance:
the VDC Scorecard



The VDC Scorecard

\ VDC / BIM Scorecard

Industry Performance of the Time

, 100%
Innovative Practice
«n
! Best Practice l
5%

Advanced Practice

(/ Typical Practice
Conventional Practice
"

conficerceLevel INNNEERNNNET

Planning

uondopy

®
o
c
®©
5
T
o
o

Benchmarking & Improvements

CIFE, Stanford University @ 2012




VDC / BIM Scorecard

The VDC Scorecard

Expectation _ Outcome
Planning _ Performance
Executive _ Junior
“Hollywood” _ Optimization

108 cases and counting
14 countries

3 years

CIFE, Stanford University © 2012

21



The VDC Scorecard

3 VDC / BIM Scorecard

Holistic
Quantifiable
Relevant

Scalable

—
CIFE, Stanford University © 2012

1"



The VDC Scorecard

VDC / BIM Scorecard

VDC Scorecard

4 Areas

Planning Adoption

Technology

Performance

CIFE, Stanford University © 2012

12



The VDC Scorecard

BUILDING SCIENCES

/ ' Facilties Information Council
( \ \- National BIM Standard
e — . -

coﬂ?‘r‘ﬁ?ﬁrﬂﬂl BI M
SAIA

\\\\\}} National Institute of '

Integrating Constructon

CIFE

Center for Integrated Facility Engineering

CIFE, Stanford University @ 2012



AlA National | AIA-CC (2007)

building an integrated team

@ @ early in the process
collaborative, open, intensified
OO
oL |
participants share risk and
e ° ° ° apply common values, goals
E @ E e appropriate technology

such as a single-purpose entity

.!,AIA AlA Documents Committee, National Convention 2008

&

W
U




The VDC Scorecard

Unit of
measurement

Metric

CIFE, Stanford University © 2010



The VDC Scorecard

Structure & Weight

1 Score VDC Scorecard

4 Areas

Planning Adoption

Technology

Performance

CIFE, Stanford University © 2012

17



The VDC Scorecard

Structure & Weight

1 Score VDC Scorecard

4 Areas

Planning Adoption

Technology

10 Divisions ‘ |

Objective = Standard Preparation . Process |Organization Maturity l Coverage Ilntegration Quantity l Quality

CIFE, Stanford University © 2012



The VDC Scorecard

Structure & Weight

1 Score VDC Scorecard

4 Areas

Planning Adoption Technology Performance

10 Divisions

@ ﬁ ¥y
[ 1
Objective ~ Standard Preparation. Process |Organization Maturity l Coverage llntegration Quantity ] Quality
R ] [ [ 1 T -
1 ! 1 1 [} 1
[ ] H L L L3 T
P . takehol
Documentation” Guideline Budget Project |Stakeholders Depth J[ ngl::f ][Commnicatim 2 aSurve:er Deskf;ugrdas
' 1 ' =k 1
: Broader g Model Use || Interoper- Post Reduced
Metric Benchmark Tool Contest Training Breadth ] Life Cycle H ability Occupancy §. Labor
Etc. Etc. Etc. Etc.
@ J

50+ Measures

CIFE, Stanford University @ 2012



VDC / BIM Scorecard

The VDC Scorecard

Quantifiable

Relevant

CIFE, Stanford University © 2012

30



(A ) Scorecard Scale

The VDC Scorecard

P lonovation NS
Innovation

90%
Best Practice

75%
Advanced Practice
50%
Typical Practice
P 25%
Conventional Practice
0%

CIFE, Stanford University © 2010



(A ) 106 cases from 8 countries

The VDC Scorecard

Average confidence level : 39%

CIFE, Stanford University © 2010

22



The VDC Scorecard

Office
Residential
Healthcare

Entertainment
Educational
Laboratory
Courthouse
Mixed-use
Infrastructure
Other

Urban Planning

Industrial

Facility Types
I
= ) oay
. 130
I 139%
. 129
I /o
I
I
| Eo—— S
I o
K
. 2o

_2%

CIFE, Stanford University © 2010

23



1 Score

4 Areas

The VDC Scorecard

Objective

Standard Preparation.

Organization

i ! 8 H H H H
1 I i 1 [
1 T T 1 T
Ry y Stakeholde
Documentation.  Guideline Budget Project |Stakeholders Depth ]l Lg:::i‘l’f ][c“,,,mnnﬁm aSurvey r Deskfgt:'nugrdocs
' 1 ' o i i 1
: Broader g Model Use || Interoper- Post Reduced
Metric  Benchmark Tool Context | Training Breadth ] Life Cycle H ability Occupancy S.||  Labor
Etc. Etc. Etc. Etc.
& J

50+ Measures

CIFE, Stanford University © 2012

24



(%)) Maturity Level - Percentile

The VDC Scorecard

¥ Example: Number of stakeholders that benefit from objectives

Innovative Practice

AllLstakeholders_ involved

6 to 7 stakeholders involved

Best Practice R e e T

Advanced Practice

Typical Practice

Conventional Practice

CIFE, Stanford University © 2010

25



The VDC Scorecard

VDC Scorecard

10 Divisions

:Preparationi Process |Organization ) ~ l - Ilntegration : l Quality

CIFE, Stanford University © 2012



The VDC Scorecard

Statistical Correlation

1 Score VDC Scorecard

4 Areas

~

Planning

Innovative 0% Innovative isx Innovative 1% Innovative 0%

. 5% Best . 9%
[—— s% advanced [N 22« sovences [ 33+
yoica [ s« veeo [ 2~ ryoical [ o e [N

3% Conventional F 11% Conventional F 13%

Best . 6% Best . 8% Best

Advanced 44% Advanced

Conventional 4% Conventional

T
e

CIFE, Stanford University © 2012



The VDC Scorecard

..‘3 Adoption Area - Innovative Case

Conventional Practice Typical Practice Advanced Practice Best Practice Inhovative Practice

0% 10% 20% 30% 40% 50% 60% 70% 80% 100%

92%: Area Score
Process Dimension

ENQINEENING ENTERPRISE GHAFANI ARBOCIATES

¥ |PD enabled team
collaboration early

TMAD ENGINEERING
CAPITAL ENGINEERING

¥ 1pD expanded the
ability to leverage
VDC application
throughout the
project.

DEVENNEY anour BFR CONSTRUOTION ~—

COMMODITY SUBCONTRACIORS

MORROW MEADOWS
TRANSBAY FIRE

IW MCCLENAHAN SUPERIOR AR

Alignment / Integration / Collaboration through IFOA
(Courtesy of DPR Construction, Inc.)

ID-#4-Best-Conf-50%

CIFE, Stanford University © 2010



The VDC Scorecard

Adoption Area - Conventional Case

Conventional Practice Typical Practice Advanced Practice Best Practice Innovative Practice
|

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

24%: Area Score
Stakeholders’ attitudes towards VDC:

“Little Benefit”
“Wants incentives (S)”

| |
A a0 ! '
ASReh Asneh | Aeaeh |
W W
) el - - -

National BIM Regional BIM: General : Project Architect Engineer

Office Champion 1 Contractor | Manager
| |
Enthusiastic About VDC |, Neutral “Too time consuming”

| |
| |
| |

“For me as a project manager... it’s hard for me to say I'd be willing to go down this path when |
know I’'m not funded to do this.” — Project Manager
“I don’t see having to pay another group for their learning curve.” — Project Stakeholder

ID-#26-Typical-Conf-38%

CIFE, Stanford University © 2010

30



The VDC Scorecard

Top 25% Bottom 25%

Quantifiable Objectives 83% 5%
Documented Objectives 79% 39%
Stakeholders Involvement 84% 35%
Positive Attitude 100% 54%
Phases Covered 5 2.7

IPD characteristics 25 1.4
Process Benefits 3.8 1.9
Qualitative Satisfaction 88% 66%
Quantitative Satisfaction 86% 25%

CIFE, Stanford University © 2012

31



The VDC Scorecard

1 stakeholder
involved

Stakeholder Involvements & Performance Area Scores

2 to 3 stakeholders 4 to 5 stakeholders 6 to 7 stakeholders All stakeholders
involved involved involved involved

CIFE, Stanford University © 2010

32



The VDC Scorecard

BIM-enabled Meetings & Performance Area Scores

71%

53%

43%
37%

Not held BIM by consultant - Model used to identify ICE, lean methodology
Weekly updates challenges and come up applied, multiple
with solutions stakeholders involved

CIFE, Stanford University © 2010

33



5 VDC / BIM Scorecard

The VDC Scorecard

Proven with over 108 cases from 14 countries
20-minute or ongoing evaluation

Independent scoring based on targeting vs.
evidence

Dynamic scoring; Raising the bar

Retire measures, new measures, custom weights

CIFE, Stanford University © 2012

43



8 BYGGINDUSTRIN 27/2012

NYHETER

En bra process maste utvirderas for att i
framtiden kunna blir 3nnu batire. Det ar ut-
gangspunkten for ett examensarbete dir tva
chalmersstudenter arbetar med att mata och
kartldgga virtuellt byggande pa NCC Housing.
Doktor Calvin Kam fran Stanforduniversitetet
Kalifornien bidrar till examensarbetet med ett

Dethandlar om tre ty-
piska projekt, inte ndgra
pilotprojekt som viljs ut for
att de dc sdrskilt Iyckade.

- Vi gbr en uppskattning
av hurlangt NCC har kom-
mit, sdger Martin Anders-
501

Under arbetets ging har
Martin Andersson och Oscar
Mainssen kommit i kontakt

byggindusirin.com
I KORTHET ] o 00

Fler P303- I m oc a r m e r
bostader i Orebro (
© NCC ska snart barja
bygga 20 bostadsratter 51 00 ' '
1 Rynningeaseni Orebro
med utgéngspunkt fran -
byggsystemet P303. ¥
Ordem fran Svenska ;i,
hyreshus 3r vird 23
miljoner kronor. £ E

P303 ar ettbyggsys- | %
tem med kort bygatid U
som baseras pa flerbo- g=
stadshus i tva vaningar, iz
parhus eller radhus. i
Energlanvandningen ar i
:i:evyhogfgrﬁﬁ':: § virdefullt verktyg, VDC Scorecard.
levereras nyckelfirdiga i ~ Hittills har bim och VDC
till fast pris. i varit mer tro dn vetenskap,

Storleken p4 de 20 'J. sa Calvin Kam, som dren
ligenhetemna kommer internationell auktoritet pa
vara 67 eller 83 kvadrat- omradet, nir han nyligen
meter. Husen byggsitvd besokte Stockholm.
vaningar, med balkong i Bakom examensarbetet
och terrass respektive 2 stir Martin Andersson och
uteplats. Byggstart sker1 - Oscar Minsson frdn Chal-
september och inflyttning | mers.
ar beraknad till somma- || ~ Malet &r att nd okad
ren 2013. i produktivitet och varaktiga

; ; forbittringar genom attsyn-

20

BOSTADSRATTER.
Ska NCC bygga enligt
P33 i0rebro:

O G

Calvin Kam pa Stanford-
universitetet har utvecklat
ett sarskilt verktyg for
att mata vad detvirtuella

8 byggandet egentligen ger.

liggtira vad som ska forbatt-

ras, sdger Martin Andersson.

Martin Andersson och
Oscar Mdnsson arbetar nu
med att kartlégga och jamf6-
ra arbetet med virtuellt byg-
gandeitre olika NCC-projekt
iStockholm, Helsingfors och
Berlin.

med doktor Calvin Kam fran
Stanforduniversitetet. Hans
forskarteam har utvecklat
verktyget VDC Scorecard dire
VDC star for virtual design
and construction.

- Det ger en bra bild av
hur framgingsrik man &r
i ett VDC-projekt. Hittills
har de flesta fokuserat pa



The VDC Scorecard

3 VDC / BIM Scorecard

Holistic
Quantifiable
Relevant

Scalable

—
CIFE, Stanford University © 2012



Stanford Collaborative X

(&) DimSCORE

CIFE Feedback Loop
Research DS Development
Academic Exploration & * Professional Advice &
Validation Implementation
Sets Standards for « Worldwide Score &
Evaluations Solution Database
Research, Collaboration with * Industry Partnerships,
CIFE members Delivery Methods

« Hundreds/Thousands of

Dozens of Cases per Year
Cases per Year



Objective Evaluation

Conventional Typical Advanced Best Innovative
Practice Practice Practice Practice Practice

Benchmark with Others

Global KnoWIedgebase
(®) birnscQRe

2 2013 bimSCORE



CONSULT
= . EXPERT 024
(QDIMSCORE = ye a4

PROJECT PORTFOLIO

( Q Ollagt (oo i}  Please answer the following series of measures:

‘ Planning BIM/VDC Objectives and Expectations for Implementation
‘ 5) How have BIM and VDC objectives been formalized among project stakeholders?
" ( INPUT FIELD* B
Adoption
Technology
Performance
Reset Fields I Save Previous Ouestionl Next Question Submit
R NG TS TN I S P AT v e O NS (I T DSOS Yt oot L N JOVEE BB SN SO S
Completion Level | I || | | || || l | || | | " | I || || |

(® oimscore

© 2013 bimSCORE 49



Client Name
Project Name e

NOW 010

Conventional Typical Advanced Best Innovative
Practice Practice Practice Practice Practice

Confidence Level

(§ bimscaRre

© 2013 bimSCORE 50



Client Name
Project Name

bimSCORE

™ Area Scores

(© DImSCORE

Technology : \ E
dp oty g : (R W BN S S

S —
;\ B :el—l‘

Conventional
Practice

Typical Advanced Best Innovative
Practice Practice Practice Practice

Confidence Level

0% 25% 50% 70% 85% 100%

(§imscare

© 2013 bimSCORE




Client Name
Project Name

bimSCORE

™ Area Scores Division Scores

O mimetine 'PORTFOLIO

(©) DimSCORE

Objective 90
Planning Standard 85
Preparation 65

Organization §3
Adoption

Process 59

Maturity

Technology  Coverage
Integration

Quantitative 26 | =
Performance S g b

L [

Qualitative

Conventional Typical Advanced Best Innovative
Practice Practice Practice Practice Practice

Confidence Level

RESULTS

0% 25% 50% 70% 85% 100%

(@ imscare

© 2013 bimSCORE
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. CONSULT
Client Name @i T
" DIMSCORE pmirsess
Project Name v
bimSCORE ®4 Area Scores Division Scores | & Timeline PROJECT PORTFOLIO

20122 2012 Q3 2012 Q4 2013 Q1 2013 G2

(50) 55
A e
FREE 0 | Nowoio |
.. ‘]VF NOW 010
g | . ~ ADVICE RESULTS
$ | i | L {

Objective 90
Planning Standard 85
Preparation 65

Organization §3
Adoption

Process §9

Maturity 90

Technology  “overage 80 |
ntegration 20

Quanotative 26
Performance

Qualitative 35§

Conventional Typical 7 Advaﬁced Best Innovative
Practice Practice Practice Practice Practice

Confidence Level

0% 25% 50% 70% 85% 100%

© 2013 bimSCORE 53



Objective 72%
Planning ! :
Management -
Objectives &7% l

Planning Advice

Seven categories for classifying objectives for BIM/
VDC intent

Establish benchmarks and track metrics through the project lifecycle
to fuel continuous improvements

Communication Cost Schedule Facility

Project

] Management
Delivery g

Safety

Confidence Level




mscos ®
L

— - e B — —_ —
Conventional Typical Advanced Best Innovative
Practice Practice Practice Practice  Practice

onfidence Level MMM EEEENENNEE NN NN

bimSCORE Project
Adoption Results

Organization Dimension

* Project teams have a
general understanding of
BIM/VDC terms &
benefits

* Most team members are
supportive of BIM

* BEP has established
explicit responsibilities
and roles for each
stakeholder

* Some variations in End
User involvement in VDC
process

(§ bimscore

© 2013 bimSCORE
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bimSCORE

Confidence Level

|

(®) bimscoRre

© 2013 bimSCORE

¥4
il

Source: bimSCORE

2. Documentation

Source: GSA and Ghafari Associates, www.sparlic.com

3. Model Based Analyses

Monthiy Electric Consumption

EMTHHITT

e

Technology Results

59




bimSCORE

4. Integrated Analyses Technology Results

P A7 0 o AT o R 403+ m e el D s Bl wot B 0wl w00 o0 A Lol B v Y,
) BRI 01 BRI 108 1831 11801 THRRARE 808 1 1
. ;... TR DEERT EXRRTRRY T " L I I R T Y
SIR DO R | [ C
—_[..;.5‘ ST e T T o e T A T T

Source: bimSCORE Client Optima

5. Automation and Optimization

Confidence Level

o~
(6' bimw Source: GSA, Stanford-CIFE and Georgia Institute of
Technology

© 2013 bimSCORE
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bimSCORE

bimSCORE Project
Performance Results

Results from pre-workshop survey

Weekly meetings Weekly meetings
satisfaction importance

B1, Very dissatishied B1 Wasted time
D2. Not satished D2. Not Important
B3, Neutral D3, Neutral

B4, Sumewhat satisfied B4, Somewhat important

5. Very satisfied B5. Very impertant

© 2013 bimSCORE 62



Performance Area Advice

biMSCORE il | . i
Performance =
Qualitative 35
0% 25% 7 50% 7 70% 7 85% 100%
5 8=y
A4 - PERFORMANCE AREA ADVICE R
geggl
88
A4 PERFORMANCE AREA ’
A4.01 Formally assess qualitative objectives, and expand their scope beyond model uses X
A4.02 Track, trend, and publish satisfaction with BIM/VDC processes and tools X X X X x
A4.03 Establish quantitative VDC metrics and track achievement on a regular basis. X X

(®) bimscoRre

© 2013 bimSCORE



McGraw Hill Smartmarket Report — North America, 2012

Executive Summary

ORTH AMERICA: MULTL.YEAR TREND ANALYSIS AND USER RATINGS {2007-2012]) I

Commitment to BIM in North America Surges
from 2007 to 2012 despite the Challenging Economy

Overall BIM adoption and implementation levels have increased

, with the more

users enjoying greater

significantly, engaged
benefits and stepping up their plans for future investments.

BIM Adoption

BIM USERS
Industry-wide adoption of BIM surged from 28% in 2007
to 71% in 2012. Contractors (74%) have surpassed archi-
tects (70%) and engineers (675%) are close 0 parity with
the two other groups.

Regional differences also narrowed, and though the
Western U.S. still leads at 77%, the formerly lagging
Northeastern U.S. jumped from 38% in 2009 10 66% in
2012. Other U.S. regions and Canada remain close to the
growing national average.

Size matters in BIM adoption: About 50% of large and
medium-to-large organizations are engaged with BIM,
compared to less than half (49%) of small ones.

BIM NON-USERS
Although there are fewer non-users, more of them are

hardening their resistance, especially among non-using
architects where 38% say they will not use BIM,

Levels of BIM Adoption in North America

e WU s o Cavat b JT13

driver of sustainable business benefits:

= Increased profits increased more than any other
BIM benefit.

= Maintaining repeat business with past clients, which
requires completed projects, outpaced marketing new
business to new clients, a benefit that can be done
right after adopting.

= The most engaged users enjoyed far larger increases
in BIM benefits.

—~

(§) DIMSCQRE

© 2013 bimSCORE

76



bimSCORE Featured in 2012 North America Report
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Calvin Kam, CEO and founder of
bimSCORE, says that by breaking the
scoring into multiple pieces, a team
gets a more complete picture of a
project and can show projects where
their BIM use may have excelled or
been lacking.

“It’s a great tool for showing an
owner that maybe they had the right
technology on a project but the
wrong team,” he says. “Or maybe
the planning was great, but then you
didn't follow through with perfor-
mance. We provide the vocabulary to
discuss this.”

Source: McGraw Hill Smarimarket Report — North America, 2012




Maintaining a healthy body is a life-long mission

M‘éw . &__ﬁ

Health Planning Diagnosis

Continuous Surgery &
monitoring Treatment

Maximizing BIM value is a life-cycle process

. :

Evaluation, Benchmark, Advice and
Continuous Improvements

Targeting,
Best practices

Satisfaction
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Performance Indicators
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bimSCORE

bimSCORE Project
Performance Results

T
S
3 o] &
TE  Flao
P53y 2
Objective 28 Eslz I
Categories 332 88 = Example
Communication X X Use model for illustrations and
presentations
Cost X X Use model for estimation
Schedule ] x| | g Schedule variance
Project Delivery X X X X X Submittal latency, commitment reliability
Safety X X X X Recorded incidents and injuries
Facility Performance X X Use model for building operations and FM
Confidence Level Management
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bimSCORE

Confidence Level

——

() DiMSCQRE

© 2013 bimSCORE

Communication

Cost

Schedule

Project Delivery

Safety

Facility Performance

Management

Prefabrication

Performance Advice

Critical Success Factors bimSCORE Performance
Indicators

% Components
prefab

Off-site labor hours
V. on-site labor
hours

Off-site time per
component/unit of
manufacture

Off-site cost per
component/unit of
manufacture

Off-site schedule
variance

Off-site labor cost

On-site laydown use
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Client Name | TARGETING

DIMSCQRE INEXFRESSIN
Project Name (6

BN  PORTFOLIO

201104 201201 201302

(—+9-d—0——a— [olw 1715 (Al

bimSCORE Performance Indicator

1. Select b 2. Enter Project Data _
i @ Cost s

8 Communication o << Select bimSCORE Performance Indicator

Isa»adu!e
- @ Pprefabrication Indicator

B8 Safety

@ Facility

*ﬁ ‘

8 Delivery

)

Confidence Level R
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Client Name (ézbimsggas TAE,?RTSZG
Project Name

| PORTFOLIO

FROJECT,

201104 2012 Q1 201302

(——o—o+—0——0——)

bimSCORE Performance Indicator

1. Select bPI

-~ @ Prefabrication Indicator

- % Companents prefab
. Off-site labor hours v. on-site
fabor hours

| Time per component/unit of

ranulacture

| Cost per component/unit of
manulacture

=" Dit-tite lubor coat

On-site laydown (e

Confidence Level

i &8 Schedule ®©

2. Enter Project Data View input

} Metric 2 Off-site labor hours v. on-site labor hours

Frequency of Input: _Weekly
Date of Input: Select date of input |

Choose Stakeholder: Select Stakeholder v

Metric Target: Enter Target | % total labor hours off-site

Enter Metric Inputs:
Total off-site labor hours Enter input |$ {US)

Total on-site labor hours | Enter input |8 (US)

Modify Fields I Submit
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Client Name

Project Name

‘TARGETING
EXPRESS

(®) bimscore

PROJECT  Rgeiqlge/u(e

2011 Q4

bimSCORE Performance Indicator

1. Select bPI

i &8 Schedule ®©

-~ @ Prefabrication Indicator

-—

smponents peefab

Oﬂ m Iabor hoursv on- sne
fabor hours

| Time per component/unit of
nanulacture

| Cost per component/unit of
manulacture

=" Dit-tite lubor coat

On-site laydown (e

Confidence Level

z'olz a1

Select Stakeholder

Exceeding
Target

Target

"

~ 4

- i

Prefabrication Indicator Score

IN-DEPTH

'lhe?mfahﬂaﬂon!ndgmlsa _
;.pufanmmemuon:mmm
project. It is a set of indexes used to

measwednsunnssofpre&bﬁuﬁm
;:eifafsforanwvmmnsuuwon
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bimSCORE
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Performance Advice

Critical Success Factors bimSCORE Performance
Indicators

Communication
Cost

Sthedule
Project Delivery
Safety

Facility Performance

Confidence Level
Management

|
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Em— Safety

Off-site recordable
incidents

On-site recordable
incidents

Safety hazards
modeled

Safety equipment
modeled

Hazardous material
location

Safety hazards
modeled by phase

Equipment
operating zone
conflicts -

Model checking rule
conformance rate




Client Name
Project Name

TARGETING
EXPRESS

IN-DEPTH

(&) bimscoRre

OJECT

S LA S S S

PORTFOLIO

201104 2012 1

bimSCORE Performance Indicator
1. Select bPI 2. View Output

imsmty % Model Checking Rule
. Conformance

-\.,» Safety Indicator

= Off-site recoedabls inodents
. Model checking rule
conformance rate

— On-ile recordatile intdents

= Safety hazords modeled

S Sofety sgqupment modeled

2012Q1

| Equipment operating zone
conficts

Confidence Level
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Portfolio of Projects
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Adoption

Planning

Technology

Performance

™ bimSCORE

Portfolio Comparison

™ Area Scores

Division Sco

res

0] Timetine

( éoimsw ,

PROJECT PORTFOLIO

T

CONSULT
EXPERT 024
LIVE 024

' bimSCORE Overview >> Portfolio

1
|

Confidence Level

(§Dimscare
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Conventional
Practice

Typical
Practice

Advanced
Practice

'@

Pnnun Soun OUIIII?

Prqgctz
Project 3.
.ﬂ A ADD ‘PROJECT
Best Innovative

Practice Practice

4% l-

58 @

INPUT

) view reporTs |

85% 100%




What can your company learn from
other experienced enterprises?
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CONSULT
EXPERT 024

Industry Benchmark (@ LIMSCORE ey

NOW 010
® SmallCommercial  Large Commercial @  Industrial - PROJECT IEel:uiZelRle)

Facility Type Comparison

Adoption

Planning

@ =
,

.(‘if'% ll
| ®

Conventional Typical Advanced Best Innovative
Practice Practice Practice Practice Practice

Technology

Performance

Confidence Level

100%

70%

85%
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Where 1s Sweden In the Global
BIM Movement?
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CONSULT

Country to Country (0imscore o
NOW 010
PROJECT PORTFOLIO

Comparison by Country

(‘6 b|mSCQ.BE RESULTS ADVICE

Planning

Adoption

-
I

Technology

8

Performance

Conventional Typical Advanced Best Innovative
Practice Practice Practice Practice Practice

' Confidence Level
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Know the Landscape Pinpoint your Position

|dentify Objectives Take the Best Pathways

Roadmap (-s OIMSCORE  GPS
. / 7rs '
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Tracking Improvement of BIM
Quantifying Return of Investment

1
# frack The]

Speedometer

Fuel “ROI" Kvba toGaglM Maturity




Calvin Kam

PhD, AIA, PE, LEED AP

Stanford University
CIFE Director of Industry Programs
Consulting Assistant Professor

bimSCORE
Founder & CEO

GSA National 3D-4D-BIM Program
Co-Founder
Senior Program Expert

American Institute of Architects - National
2010 & 2011 Chair, Technology in Architectural Practice
2011 & 2012 Co-Chair, Center for Integrated Practice



