—

UNIVERSITY OF

EHE ALBERTA

Benchmark of Alberta’s AEC Industries’

Knowledge of Building Information
Modeling (BIM)

Basel Abdulaal, Ahmed Bouferguene, Mohamed Al-Hussein

Department of Civil & Environmental Engineering
Hole School of Construction - University of Alberta




Yet, another point of view (not a definition)

of what is BIM!

Fact #1: Infrastructures are naturally 3-

dimensional

Fact #2: A given infrastructure goes through

3 Major stages:
Design
Construction
Maintenance

Fact #3: A given infrastructure requires

financing $$$

Fact #4: A given infrastructure must be
delivered within a specific timeframe

Fact #5: All the above are interconnected

thus correlated!

Since BIM is about
iInformation we can see it
as a model of a living
Iinfrastructure at the center
of which is (probably) a
nD model to which are
attached ALL the relevant
information corresponding
to 3 major periods of the
life cycle: Before, During
and After the infrastructure
IS built.



A point of view on “Why do we need BIM”

MILLION METRIC TONS

One word answer: Efficiency!

Efficiency = Sustainability + Quality + Profitability

A look into material consumption: The case of USt
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in the United States
between 1900 and 1995

40% of global raw
materials are

consumed by

buildings

Consumption of
construction material
increases at an alarming
speed!

TG. Matos and L. Wagner, Annual Reviews of Energy and Environment, 1998, v 23, pp 107-122
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| Inefﬁc1enc1es and waste in the constructlon
industry

A NIST study from 2004 targets lack of AEC software interoperability as costing the industry $15.8B

annually
A US Bureau of Labor Statistics study shows construction alone, out of all non-farm industries, as

decreasing in productivity since 1964, while all other non-farm industries have increased
productivity by over 200% during the same period

US Manufacturing industry US Construction industry

B Supportactivity M Waste W Value added B Supportactivity M Waste W Value added

Manufacturing versus Construction industry

+ Comparative Efficiency of Industries (after D. Smith, NIBS, 2009)
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BIM: A path to proﬁtability
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According to McGraw-Hill
Construction Research and
AnalysisT, implementation
of BIM technology has
positive financial impacts

Decrease

No change

Don't know

Increase

Effect of BIM on project

profitability

19.50%

27.70%

40.90%
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- Building Informatlon Modeling to the Bottom Line, SmartMarket-Design and Intelligence Report, , ,‘J"
~ McGraw-Hill Construction (2009)



A snapshot on the state of BIM in the

AEC industries of Alberta
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* In May 2010, a survey geared to probe the level of BIM usage in the
Alberta construction industry was provided to 140 participants at a
workshop on BIM held at the University of Alberta.

* Out of the 140 workshop participants, 8o of them took the survey.

Organizations Distribution per Discipline Distribution of Years of Experience
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Percentage of Respondents

Group of Years of Experience

Architecture + Architecture + Elec. Architecture + Architecture + Building HVAC Eng. +
Multidisciplinary Eng. Eng. Structural Eng. Services (HVAC and Elec.) Multidisciplinary Eng.

13.75% : 8.75% 8.75% 8.75%
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| of BIM: “What is BIM ?’

How would you describe

-atechnology - aphilosophy
-atool - a software
- a process

BIM Definition

C:BIMisa
process

B:BIMisatool D:BIMisa A:BIM is a
philosophy technology

E: Bl
software

Percentage of Respondents

Distribution of BIM Definitions

Architecture
B Contractor

H Other

Technology  Tool Process Philosophy SoftWd

BIM Definition




Percentage of Respondents

Drafting/Design Tool Used in BT e itiop Autocad and Revit answers to "Do
Organizations you have software that support
BIM?"

Google
sketchup

AutoCad

Organization experience/knowledge of BIM

Distribution of "YES" Answers Distribution of "No+Don't know"
Answers

Percentage of Respondents

.. HHLL.

Moderate Low/Poor Above Below Very high Noexp
average average

Noexp Low/Poor Below Moderate Above Veryhigh
average average

Rate of Experience ¥ Rate of Experience
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Motivations of BIM implementation

Effectiveness of Future Use of BIM Technology

69%
degree you think

Clients require BIM for
0, ; )
4 0 their projects
Creating a BIM culture
within your organization
w Sharing other designers'
Bl madalia.your work
M Design coordination
BIM will be used
u H M Facility maintenance
__|

i y field?
ln Our le (] Ineffective Moderately Very effective  Exceptionally Ineffective Moderately Very effective  Exceptionally

effective effective effective effective

Rate to what

Percentage of Respondents

In 5 years’ time In 10 years’ time ‘

Use of BIM

Expected Future Impact of BIM Technology

90%

In your opinion, 81%
What l(ind Of Coordination

impaCt BIM Will | 1 Legal matter

have on your | e ons
M Project

field of practice? . I—L| ranagermen

Negative Mo impact Positive Very Positive Negative No impact Positive Very Positive

Design

;lmnx ll"v" .

Percentage of Respondents

In 5 years’ time In 10 years’ time

Impact of BIM
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What is your organization’s Rate the level of interest in your
strategy towards BIM training?  organization for the following:

Organizations' Strategies Towards BIM Training Organization Interest Level in BIM

29.34% Leaders interest in BIM

Staff interest in BIM

16.17% ‘e .
14.37% 14.37% 13.77% 1 Training in BIM

6.59%
I I I .U =

Attend Attend Self-paced Hired outside No plan for  Hired BIM Other
seminarsand  training  tutorialswith  training training  'expert' from
workshops  programs software another

offered by companyto Low/Poor Moderate /Ok  Above Very High
educational train staff

institutes average  /Exceptional

B Investment in BIM

Percentage of Respondents

B Your personal interest
in BIM

Percentage of Repondents
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.: Obstacles to implementation of BIM ’

Rate the level of effectiveness of your organization's BIM
training program on a scale of o to 4?

Level of BIM Training Effectiveness Programs

Unsatisfactory training
(57.5%)

Percentage of Respondents

N/A we do not 0= nonexistent 1=very 2 = ineffective 3 = moderately 4 = very
use BIM ineffective effective effective,
successful
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Knowledge of BIM: “What is BIM o

How would you describe BIM? -atechnology -aphilosophy
-atool - a software

| pI‘OCESS

BIM Definition BIM Definition

35.00%

28.01%

30.00%

29.63%
25.00% '
20.00% '
0 17.90% 18,500,
15.00% .
10.49% .
0,

10.00% I 9.26%

- I:

0.00% _ I

C:BIM is a B:BIMisatool D:BIMisa A:BIMis a E:BIM isa A:BIMisa B:BIMisatool C:BIMisa D:BIMisa E:BIM isa
process philosophy technology software technology process philosophy software

Percentage of Respondents

Before After




0 rganlzatlons experlence nowledge o
" BIM: before and after opinions

How would you rate your organization’s experience/level of
knowledge of BIM?

Organization Experience Level of BIM Organization Experience Level of BIM

31.25%

24.69%

20.99% 00
g 25,
[
1=
2 20,
14.81% &
¥ 3] J 634
o
11.11% 11.11% g
c
o
3
5 9.38%
3.70%
- 313%
l 0.00%
[s] , We do =no = Lo 0or = ow 01
£x| not use i e

ve  5=Very high

=no  1=low/poor 2=Below 3=Moderate 4=Above 5=Veryhigh
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Knowledge of BIM: “What is BIM ?”

Frequency of Software Use that Supports BIM Frequency of Software Use that Supports BIM

21.88%

6.25%  6.25%

Percentage of Respondents
Percentage of Respondents

6.58%

5.26% !

0 I I 0 -
linever) 2 6 7 9 10 1never) 10

(always) (always)
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Is your organization heading in the right direction with BIM?

Percentage of REspondents

Organization Heading in the Right Direction of BIM

22.37%

18.42%

10.53%  10.53%

1{in the 9 10 (In the
opposite right
direction) direction)

Percentage of Respondents

Organization Heading in the Right Direction of BIM

32.26%

12.90% 12.90%

6.45%  6.45%  6.45%

1(Inthe 10(In the
opposite right
direction) direction)




Conclusion

Motivations

Obstructions

Lack of organizational

Interoperability

The absence of
and
guidelines

As BIM is neither

universal nor required

(no active adoption)

Work process is left
unchanged

Legality

Benefits of BIM adoption per

discipline

Better expected return on investment
Better productivity level

Project delivered on schedule

Less rework

Better result of Life Cycle Cost Analysis
Higher level of communication
Higher safety level

Higher sustainability level

Cost effective

Better quality

Better visualization

Better understanding of expected end-result
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Recommendations

There is a lack of education on BIM technology and its
relationship with [PD.

It is important to establish for Canada
that can be integrated with international guidelines in
the future.

Process change within the AEC and FM industries is
often unaddressed. There is still a large concentration
on the manual, rather than
the of project delivery.

The number one motivation to implement BIM
technology is the steady



