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Abstract Management projects that had been so far didn’t work like it and were new project of its kind are one of the
problems that were faced by managers then, available information about these project very low and implementation of them
have high risk because management about process project have been any conception. For this reason, most of these projects
have been done by trial and error, because there was no ability to planning for problems that will be happened. Project
simulation and virtual three-dimensional model before starting the project greatly helps to project managers to organize it.
New method of design and performance of building on the other hand based on resource efficient and ecological principles
have been always considered by civil engineers, architectures and construction engineers. Any evolution of technology in the
21st century have been acquired by advances in computer science. In fact Building Information Modeling (BIM) is a multi-
dimensional simulation model of the building geometry, geographic information, quantities and properties of building
components and intelligent communication with each other. This technology is a new approach in the design, implementation
and management of building with high quality and coordination simultaneously. In addition of introduce the technology of
building information modeling (BIM) in this paper by two questionnaires were prepared for professionals and then analyzing
the results of its application in project management and the achievement of sustainable construction has been investigated to
the simulation of construction projects.
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them. Therefore this technology has been used for

1. Introduction decision-making in order to improve the construction and
operation. The energy crisis of the past few decades on the
1.1. Expresses Concern other hand, this is lead to engineers and architects thought

about replacement for fossil fuel to protect the environment.
And it has been appeared in the using of solar energy;
building walls’ insulation, using double-paned windows,
re-use of rainwater, green roofs. Sustainable architecture is a
type of design which, has been designed needs of the present
without compromised resources of future generations. These
designed requirements are energy needs, heating and cooling,
lighting and equipment of buildings. According to growing
the use of new technology in the design and construction
with three-dimensional model of BIM which have been
offered models to predict energy consumption, greenhouse
gases CO,, use of daylight, use of water, natural ventilation
and other analytically models and it is very effective In the
process of achieving a sustainable building. After the
introduction of BIM Building Information Modeling
technology and its software in this study application of BIM
hamed.cbrahimi@aut.com (Hamed Ebrahimi) phasg have.been showed with e;xamples and also by prepared
Published online at http:/journal.sapub.org/ijme questionnaires after talks with several members of the
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Complexities and changes in construction projects were
inseparable components and these changes and complexities
were not related only to the design phase, often has been seen
in the construction phase especially in fast projects due to the
interaction of design and construction. Thus, in the
complicated projects successful management of design for
quality wok in the on time and with assigned budget is
important. Building information modeling (BIM) is a
process development and use of a simulation model of
planning, design, construction and operation of the building
that it is a set of rich data and information of all part of
building during its life cycle and intelligent communication
all member with each other, so that by making change in a
small member of these set all other member compatible with
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site Linked in members in America Society of Civil
Engineers (ASCE), Society of Engineers and Construction
Management America (CMAA) and Architects Association
of America (AIA), and the companies that were used in the
work of the BIM, received the document on energy and
environmental design (LEED).

2. The Study

2.1. Introduction to Building Information Modeling
(BIM)

Building information modeling (BIM) is a process of
development and using of a simulation model of planning,
design, construction and operation of building which, it is a
set of rich data and information of all part of building during
its life cycle and intelligent communication all members with
each other. Thus, by making change in a small member of
these set all other member compatible with them. Therefore,
this technology has been used for decision-making in order
to improve the construction and operation. Saving the
important data of the manufacturing process with all its
components is a difference BIM with a three-dimensional
CAD model. This information will be consist of such as
material properties (weight, color, size, degree of fire
resistance, etc.), assembly and installation instruction,
product warranty, maintenance requirements, information of
parts and price. In other words, BIM is a three-dimensional
CAD that connected to the database and operated as share
resource information between the design team and
construction. Sometimes BIM designed just for visualized
and analyzed the safety and maintenance of the project
building. The BIM process of designing and building a
model in the BIM consist of intelligent components that
represent the windows and doors, ceilings, beams, stairs, air
conditioning, wiring, etc. these components known both
their relation and other. Thus, it is not necessary to search
several plan maps, sections, facades for information about a
specific component such as window size, glass, and frame.
Just enough referred to the component directly. This
component saved all information about itself and compliance
with the new design by any changed in its properties. In
addition to created intelligent communication between
different design parts, BIM have been given to study various
scenarios for all groups virtually. One scenario, for example
according to various aspects of solar radiation could rotate
the model structure and the changed in its energy
consumption. Other group designs as well as including
structures and facilities by applying the changes to the model
also be able seen the effects of these scenarios in the
architectural project. Finally, contractors during the design
and development of model building can experience such as a
sequence of implementation, performance, production and
installation virtually.

2.2. The Benefits of Using BIM Technology

Most of the projects in the world have been
implementation with this technology which, confirmed the
benefits of using BIM technology. We mention some of the
benefits of BIM.

2.2.1. Saving Time for Project Implementation

There are all stages of preparation and implementation of
a project with exact time in the BIM and that is to be ready
martial before specified time to used it and the sequence of
operations that made saved the time of project. Because of
the general visualization project starting to work on the other
hand, executive engineer can already specified the location
for the installation of lifts, cranes, materials depot location
and predicted operation of the mobilization the manufacture
to can run this without spent time.

2.2.2. Cost Saving Project

The project has been availed as three-dimensional when
implemented based on BIM, on the other hand BIM
identified all part of projects that overlapped and warning to
removal it. If, For example an installation channel placed in
the path of beam structural, recognized it and declared. And
this is will be avoided duplication of construction and cost
savings. Also BIM provided very accurate estimate of the
project's materials that prevented the bought surplus and
shortage of materials and in turn saving costs.

2.2.3. Increase Safety in Construction

Implementation of location of all project details are
specified in the BIM thus, official site could identify
locations and high-risk areas in the workshop and think
about overcome the risk as well as identified the location of
evacuation and exit during emergency and warned to
workers. Executive’s project with this technology could
examine materials and equipment that needed for project in
term of safety and replace it if necessary. Project simulation
model is very closed to reality so; it can be used for worker
training and told them safety points in the different places.

2.2.4. Loss Claims

Outbreaks of claim construction a project have always
been integral part and occur almost in all projects.
Complexity, the long duration of the project implementation
and different interpretation of the parties be caused claim.

Having three-dimensional model of the project before
implementation to parties rule all matters out about
complexity and speed extra time and different interpretation
of work. Therefor this strategy reduces the incidence of the
claim in the assignment process and project management.
Project risks’ raised one another of incidence of claims in
projects on the other hand, that in spite of availability of a
simulation project with all detail and specified blind spot
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during the implementation reduced the possibility of risk
between the parties and thus controlled outbreaks of claim.

2.2.5. Done Quality

Because of Intelligent of all members in BIM and Error
reduction in manpower, prevented interference in the
running of different parts, increasing labor and work safety,
there is a possibility to make changes in the architecture of
the project and customer view and test various hypotheses
and finally according to its needs can be defined the project
models and thus provided a quality product.

2.3. Limitations of Using BIM Technology

2.3.1. Costs Software and Hardware

Purchase costs of BIM software package much more than
the two-dimensional CAD model and hardware requirements
are more costly similarity. Almost CAD applications on all
laptops applicable now, but according to the complexity and
heavy Rendering which done with BIM software, have been
required special computers with highly functional.

2.3.2. Training Costs of People

Necessary training should be given to relate people about
to work new system and have been justified made
Investment. BIM must be trained to all who connected with
architectural and structural design and mechanical and
electrical to have appropriate control over completion of the
construction process.

2.3.3. Cost of Employing Professionals and Specialist

Specialists that should be presented to the implementation
of project who are dominate the software, know how to
implement it throughout the project life cycle that BIM
Manage are the main responsible and consist three team
included Design Director, Structural Engineer and Project
Architect. In each project number of BIM team variable
depend on project and small or big. These people can be
involved in the project at least 3 and up to 12.

2.4. Applications of BIM in Construction Management

2.4.1. Visualization Design

Interchange of design decisions with team members and
employer has been one of the most obvious uses of BIM both
for developers and for contractors. Ultimate visualization of
the project on two-dimensional drawings and specifications
were difficult for many. The three-dimensional BIM model
thus, in addition showed the completed project as a virtual,
capability to exchange Array of information systems, as well
products and material used in its construction. BIM on the
other hand allows to simulate various scenarios have been
run or construction and offered analysis of different
alternatives to the project team.

Finally BMI have been improved dramatically due to
correlation between BMI with capabilities Stereoscopic

Projection and visualization project, For example you can
obtain more realistic understanding from the inside building
when moved virtually.

2.4.2. Review the Stages of Construction and Assist to the
Planning

One of the important benefits of BIM is that allow to
contractor and its team before the operation analyzed and
tested various methods and instruments required. This is
made disclosure of the potential problems timely that
implementation process will be a great challenged if it’s late
discovered. Contractor will be subject with the designer after
the detected of an administrative problem to will be done
about improvement of plane. This review on the other hand
leads to confirm the standards of quality and safety
evaluation of construction.

2.4.3. Planning of Mobilization

One of the critical issues related to the management of the
project site is a planning of mobilization which will have
been a significant impact on the overall success of the project.
The project manager and the contractor with used of BIM
could make depiction about study aids available and
prepositional, access routes, evacuation in case of danger and
safety issues, excavation and piling planning, location of
crane, emplacement of martial depot, how to collect surface
water and number of scenarios has been considered for that
and if one of them approved, the results informed to whom
involved in project and if necessary neighbors by
contradictory.

2.4.4. Schedule and Sequence of Construction Operations

One of the most important issues in the construction
management process is a construction planning and
scheduling.

These efforts have been continued and monitored
continuously for that the project did not get out of the right
route. By adding scheduled data to three-dimensional
structural information the fourth dimension that it is a time
added it. Forth dimensional model help to those who are
involved in the project can be visualized schedule and found
out practically correct sequence of manufacturing operations
how effective is the success of the project. Four-dimensional
schedule a useful tool for staging, coordination and exchange
operations planning with sub-contractor, designers,
employers and other stakeholders of the project. Set schedule
planning with BIM would improvements in the sequence of
construction and Project Procurement Management.

2.4.5. The Estimated Cost of Construction

One feature of BIM that is each component defined
contains information about the length, width and height, and
anything else that is necessary for a quantitative estimation
of the project. Therefore, with extract materials and
components of model linked quantitative data with financial
estimates programs we can have been got a precise estimate
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of the cost of the project.

Plan and its quantitative estimation are so interdependent
that effects of a financial and quantity visible to all those
involved in the project at the moment with smallest change in
design practices. With help of BIM thus, possibility of
advanced plan from the cost of the project and eventually
bankrupt are unlikely.

2.4.6. Information Integration of Sub-contradictors and
Suppliers

Among the sub-contractors and suppliers of materials it is
common that they created their own BIM model. These
models have more details than the models created by the
main contractors and contain information that it not available
to the main contractor. The information including product
specifications, details of construction and installation
method. Finally, this model for the complete review
coordination and systems analysis with exact detail has
capable Integrated with the main contractor. Saving time and
cost of early integrating is very much.

2.4.7. Coordination between Systems

Ability to detect collision or interference with structural
components is one of the important features of BIM.

This feature is similar to the spell checker the text editor
software.

Property of collision detection, identification, observation
and reporting of interactions between different components
and systems makes possible in the three-dimensional model.

Passing a beam structure of channels and pipe installation
by BIM is an example of this report. With this feature, any
interference between components, installations and
structures together or in the architecture have been identified
in the BIM model before manufactory.

Many reports of contractor have been registered regard to
identification of the interactions before running. It is clearly
that identified the interfered components before started
construction operations will be made to saving of time and
cost. The dramatic decline of RFI (request information and
correspondence between the contractor and designer due to
problems during implementation plans) to about 80% is one
of it tangible results.

2.4.8. Implementation and Operational Planning Workshop

BIM information in order to determine the location of
materials and systems in the workshop is applicable after the
coordination of the whole project. Information of BIM
model transferable to the surveying equipment directly.

2.4.9. Prefabricated

One of the benefits of BIM might have been provided
many opportunities to improve the construction operation
management are a high potential for application of
pre-fabricated. Having a coordinate BIM model will be done
isolate, analyze and optimize every part of the project. That

is the contractor can used prefabricated techniques to deliver
various sectors especially for reruns. Pre-fabricated
obviously corresponded to high quality and cost less.

2.4.10. Operation and Maintenance

The response ability concept to the project "from the
cradle to the grave” is a one of the more graceful of using
BIM which included operation and maintenance after
finished project.

Since BIM model during construction, will be updated
continuously thus, the model delivered to the engineer who
responsible for the operation and maintenance of equipment
will be As Built drawings finally. In addition, all information
about products, materials and systems installed in the project
were related to the manual used directly which used by its
charge.

2.5. Process Analysis Growing the Use of BIM
2.5.1. Research

First after talking with several members of the Association
and the Institute of American Society of Civil Engineers
(ASCE) and the Construction Management Association of
America (CMAA) have been prepared a questionnaire
consisting of 13 questions (Appendix 1) which proposed the
amount of use, costs, and benefits of the BIM in project
management and through the Linked in site were available
for member of Engineers and Construction Management that
they used BIM and then review role of technology in
achieving successful project management.

49 responses were received from the 65 people who were
given the questionnaire which among them 41 people using
BIM in their projects management that their responses were
received and analyzed.

2.5.2. Analysis of Results

Respondents were asked about the number of projects that
use of BIM where 17.07% in less than 30% of the projects,
14.63% between 30-50% of the projects, 36.59% between
50-70% of the project, between 70-100%, 14.63% and
17.07% of the respondents have used BIM in all their
projects and were mostly used in architectural design,
structural design, project visualization, marketing, Avoid a
collision of structural and non-structural facilities and
planning consequently. (Figure 1)

About cost of implementation of BIM projects 65.85% of
respondents said that the using BIM on project costs less than
2% of the total cost of the project. And 9.51% of them have
spent of the total cost of the project cost between 2 to 3% for
implement BIM in their projects. The next two questions
were about the benefits of BIM technology and important
experience the implementation of BIM in their projects were
the most benefit that mention by them were quality control,
completion of project timely, safety management and cost
savings and most experience of people from the using of
BIM were reduce the control impact of structural and
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non-structural in three-dimensional model, finished of maintenance during the operation phase of the project.
project on time, good safety management and easier
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In the next section of the questionnaire was designed 5
questions were respondents said their opinions in favor,
against and abstentions. These questions are all about the
benefits of using BIM in project management. The first
question about was whether the BIM have helped you better
understand the architectural design of the project (walls,
roofs, floors)? That 78.05% agreed. 82.93% of the
respondents with BIM were able to have a better
understanding of the system of building installations. And
87.8% of them believed that have better understanding of all
aspects with three dimensional BIM projects are.

BIM to 92.68% of the people helped in the safety
management in their workplaces; finally, 75.61% of people
have underestimate costs in the use of BIM against the
saving on the project.

2.6. Conclusions

One of the goals of the complex projects worldwide is of
projects good management to finish the projects based on
high quality, budge in the certain time. Adoption of building
information modeling on projects not only will be beneficial
to the employer economically according to research this
studies , but also allows to project managers compared their
own projects different models of design and implementation
and then chosen the best and made best decision in the
critical and part of project. By BIM managers also have the
ability before the start of the project have been seen a virtual
mode fully and measure the hidden angles and also because
the simulation model changing according to the design team,
project managers therefore can monitored the progress of
projects step by step and finally provided quality project.

3. Building Information Modeling and
Sustainable Development

3.1. Introduction

In the past few decades energy crisis have been made to
engineers and architects thought to find a replacement for
fossil fuels in order to protect the environment. This thought
have been appeared to use of solar energy, insulate the walls
of buildings, using double- paned windows, re-use of
rainwater, green roofs.

A kind of design is sustainable architecture that has
designed the needs of the present without compromising the
next generation.

These requirements include energy, heating and cooling,
lighting and equipment. Due to the growing use of new
technologies in the design and construction in the
three-dimensional BIM model were simulates the d design,
construction and operation of a project fully as well as
models to predict energy consumption, greenhouse gases
CO2, use of daylight, use of water, natural ventilation and
other prepared analytic model is very effective in achieving a
sustainable building.

3.2. Using BIM and Got Standards LEED

Leadership in Energy and Environmental Design (LEED)
is a green building certification system is recognized
internationally which have been developed by the United
States Green Building Council in March 2006 and building
owners and operators familiar and offers with a framework
for identifying and implementing practical and measurable
green building, construction and operations and maintenance
solutions. LEED advanced sustainable building and
developed the techniques through a series of graded systems
were identified those project have been implemented
strategies for better environmental and health. Many LEED
standard regulations in sustainable design need to calculate
the surfaces, volumes, costs of construction activities and
requirement materials. Preparation of materials including the
use of recycled materials, reuse of materials, use of local
materials and the cost of the materials and each have several
parts. All activities calculated and analyzed in BIM software.
Because of all the components connected to the database
structure in the BIM every small component included all
specification (profile) about itself and the impact of each
type of material have been evident in cost, time and
performance in all buildings intelligently.

This technology also gives designers ability to see their
simulation model for energy saving and the use of daylight in
all directions rotated and energy consumption in different
scenarios and analyzed the effect of insulating double-glazed
windows in all parts of the building.

3.3. Study of the Importance and Benefits of BIM for
Sustainable Construction

3.3.1. Research

Consultation with a member of the Architects Association
of America (AIA) in this study were prepared a
questionnaire consisting of 12 questions (Appendix 1) which
discussed the amount of use, costs, and benefits of using
BIM in sustainable architecture. And through the Linked in
site were available for member of Engineers architects of
America and companies which was used in BIM to receive
credit on energy and environmental design (LEED) to
Review the role of technology in achieving sustainable
architecture.

37 responses were received and analyzed from the 50
people who were given the questionnaire.

3.3.2. Analysis of Result (Appendix 2)

What percentage use of BIM in the first question to be
asked in their project that 21.62% of respondents in all your
projects of BIM used have less than 30% of the projects,
18.92% between 30 and 50%, 35.14% between 50 and 70%,
16.22% between 70 and 100% and 11.8% that most use of
BIM in selecting the proper materials and sustainable
architecture, energy consumption analysis, design
optimization and the use of daylight consequently. 0.27% of
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the participants believed that cost of implementation of BIM
has been equivalent of less than 2% of the total project cost
and over 90% of these people were able to made balance
between the cost of implementing BIM and its ability to
achieve environmental standards. What extent they have
been able to earn points for LEED standards with using of
BIM in opinions of respondents were 24.32%, up 10 points,
20 points to 43.24%, 27.03% was answered and 5.41% of
the respondents have earned in their projects earn LEED
points to 40 point.

In the next section 7 questions were designed that
respondents said their opinions in favor, against or abstained.
These questions were all about the benefits of BIM for
sustainable design. The first question is about easy access to
tools in BIM for an immediate feedback to the original
design and corrected it that 91.28% of respondents agreed.
86.42% of respondents believe that any design and view and
schedule connected to the database directly and the whole
project will be changed when it is changed. And 83.78% of
the respondents agreed about if the use of BIM for
Sustainable Design and LEED standard business gives them
requirement information. To determine the reuse of materials
and use of recycled material can be used from the obtained
model directly in Building Information Modeling that at
86.49% of people agree.

The next question was about marketing project if
three-dimensional model BIM can convince customers that
the project was done with green design and sustainable?

Appendix

Appendix 1. Survey Questionnaire

1. Have you ever used BIM as a tool for your projects?

[ Yes [ No

2. What BIM tools have been used more in yoyr projects?

[ Revit Architecture [ Revit Structure

[ Bently BIM [ Site Planning

3. What is the most common use of BIM in your projects?

[ Architectural Design [ MEP Modeling

[ Scheduling [ Marketing [ ]

[ Visualization

70.27% of them agreed the displayed three-dimensional has
helped them.

83.78% were able to study various design options in single
model using of BIM simultaneously. 94.59% respondent
believe that BIM allowed designed team to review the most
sophisticated models using day lighting accordance with
standards in the projects. Statistics and figures finally show
that how users of these technologies have been able to enjoy
the benefits in order to achieve sustainable architecture?

4. Conclusions

One of the major objectives of the project have gained the
required standard of LEED points to build its projects based
on the environment and natural resources and according to
the studies in this paper 20 points are attainable by using
BIM LEED in the project. Sustainability are available in
BIM quickly and with low cost and allow to designed team
compared the different model and chosen the best
sustainable design. The largest feature of this technology
also is that the project employer could alternated the
customer with a virtual model of the project before making
the project and customer selected and saw the projects
according to green design too. Also because the simulation
model changing according to the design team slightly
therefore ate end of the project the model is As-built model
which would be very useful during the operation.

[~ Revit MEP

[ Collision Detections

Structural Design

4. What is the most important benefit of using BIM in your projects?

[ On-time Completion [ Costsaving [~

Safety management

[ Quality Control
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5. What is the most important experience you have got so far by implementation of BIM in your projects?

# Achieving on-time completion @ Reducing detection by visualization

¥ Better management on construction safety @  Achieving better maintanance in project lifecycle
6. The approximate costs expended for implementation of BIM in your projects is ... percent.

® Morethans @ 3-5 ® 23 @  less than 2
7. How much time does it take you to implement BIM in your projects?

@ Less than 2 mont @ Between 2 - 6 month

# More than 6 month @ 1t depend on project's heaviness

8. You use BIM in ... percent of your projects
@  Less than 30 ® 30-5 ® 50-70 ® 70-100 ® 100

9. Creating BIM models helped you to better understand architectural systems.( wall, floor, roof, etc)
$ Agree @ Disagree & Neutral

10. Creating BIM models (MEP) helped you to better understand MEP systems. (air terminals, duct, plumping, etc
P Agree @ Disagree & Neutral

11. By 3D modelling in BIM, you gained better understanding of you project.
P Agree @ Disagree & Neutral

12. Using BIM helped you in building mobilization and construction safety management.
$ Agree @ Disagree & Neutral

13. Using BIM according to its implementation cost beside its saving cost had economic justification for your project

® Agree @ Disagree @ Neutral
What is the most important benefit of using BIM What is the most important experience you
in your projects? have got so far by implementation of BIM in
your projects?
On-time Complation 34.15% Achioni 5
\E\.‘II‘IQ on-ume
completion 2027%

" Cost saving 14.65% Reducing detection by 50,029
§ § visualization et
& =

Safety management 24.39% & Better management on... 24.39%

Quality Control 63.41% ::i:::i:gcﬁer 7.52%
[i] 10 20 30 40 0 5 10 15

# of times chosen # of times chosen

71
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The approximate costs expended for
implementation of BIM in your projects is ...

percent.
Morethan5 [ 7.
S m-
5 L P 1551
|
less than 2 !
— (R (o8

You use BIM in ... percent of your projects.

100 _lw.om
70-100 _||¢m
50-70 |_s&m
30-50 _lmm

Less than 30 _!17.07%

0 5 10 15 20
# of times chosen

Optims

Creating BIM models (MEP) helped you to
better understand MEP systems.(air terminals,
duct,plumping,etc)

0 10 20 30 40 50

# of times chosen

Using BIM helped you in building mobilization
and construction safety management.

-

Disagree Iams

ims

opt

Neutral Ilm

o 10 20 30 40 50

# of times chosen

How much time does it take you to implement
BIM in your projects?

Less than 2 mont -u.

Botween 2- 6 mort ] 48%

Optims

More tran 8 mortn [ .76

heaviness | |

0 10 20
# of times chosen

T e 707+
30

Creating BIM models helped you to better
understand architectural systems.( wall, floor,
roof, etc)

| | |
oo I
Disagree

ot I 5%

0 10 20 0
# of times chosen

Optios

By 3D modelling in BIM, you gained better
understanding of you project.

Options
£
g

Neutral .|2

20 30 40
# of times chosen

Using BIM according to its implementation cost
beside its saving cost had economic justification
for your project.

Agree 75.61%

Disagree .?.m
wra [JII
0

10 20 30
# of times chosen

Options

40
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Appendix 2. Survey and Analysing of the Results

3 (B1L%)

B (21.62%) ~,

~ & [ 16.22%)

7 (18.92% ) —

N,
S

13 (35.14% )

| 100 (8.11%) @ 70 - 100 (16.22%) @ 50 - 70 (35.14%)
| 30 - 50 (18.92%) [ Less than 30 [21.62%) |

1. You use BIM in ... percent of your projects.

F2(581%)

| / 2 [ 5.41% )

~ 7 (18.92%)

e

26 (70.27% ) =

| ' More than 5 (5.41%) @l Between 3 - 5 (5.41%) W
| Between 2 - 3 (18.92%) [ Less than 2 (70.27%)

3. The approximate costs expended for
implementation of BIM in your projects is ...
percent.

2 (5.41%) -

- 9 [ 24.32% )

10 ( 27.03% ) —__

,

- 16 (43.24% )

[ 10 (24.325) @20 (43.24%) @ 30 (27.03%) @ 40 (5.41%) |

B {1e2%)

—— 4 (10.81%)
17 (45.05% ) —— |

N

10 (27.03% )

Design optimization (16.22%) [l Day-ighting (10.81%)
Energy analysis (27.03%) Materal guantities and properties (45.95%)

2. What is the common use of BIM for sustainable
design in your projects?

16 (43.29% ) ——0_
—— 18 (48.65% )

2(541%) — ) |
1{2.70%) -

| W ves (48.65%) W No (2.79%) @ Sometimes (5.41%) Il Often (43.24%) |

5. Through BIM you could facilitate up to ... points
for LEED certification.

4. Could you find a balance between
environmental consideration and economic
constraints with BIM in your projects?

2 (5.41%) 4
1 (2700 ) —. §

)

'

- 34 (91.89% )

|;-ﬁgr\ee (91.89%) B Disagree (2.7%) W Neutral (5.41%) |

6. BIM gives you easy access to tools that
Provides immediate feedback on design
alternatives early on the design process.
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Fimowm)

e F LT L

D Agree (35.45%) [ Deagres (541%) I Meutral (BL11%)

7. In BIM every drawing, every view, every
schedule is a direct presentation or information
from the same underlying database.

& (1Ew )

ajom)-
~.

3T (96w )

W Agres (Be4) D Dhagree (%) I Neutrd (10.51%)

9. In BIM schedules of building, components can be
obtained directly from the model to determine
percentage of material reuse, recycle or salvage.

8 {ik5i%)

31 (E.TEw )

W Agree (B3 TE%) I Deagres (2 7%) I Mewtesl (13.51%)

11. BIM supports design optimization by letting
architects develop and study multiple design
alternatives simultaneously within a single model.

A b )

T LRAS) ~,

SN [ELTEN )

00 s (L T0%) ) Dmagree (5. 40%) [ Keuteal (10.81%)

8. The BIM model carries a wealth of information
necessary for many aspects of sustainable
design or LEED certification.

# | 23T )

2 (54iW) -

36 (IR )

B Agree (70.07%) ) Daagree (5.41%) I Mewtral (24.31%)

10. Advance visualization techniques in BIM can
convince client that green design performs well
and looks good.

1(LW%)

M)

b3 R )

B ageve (. 59%) I Disgres (2.7%) I Mewtes (2.7%)

12. BIM allow the design team to undertake the
modeling, measurement and documentation of
complex interior daylight designs within their
standard design environment.



International Journal of Materials Engineering 2015, 5(3): 64-75 75

REFERENCES

(1]

(2]

[14]

Smith. D, (2007), An Introduction to Building Information
Modeling (BIM), Journal of Building Information Modeling,
fall 2007.

An Introduction to the IPD Workflow for Vectorworks BIM
Users.

S. Azhar, Michael Hein and B. Sketo. Mc Whorter School of
Building Science, Auburn University, Building Information
Modeling(BIM): Benefits, Risks and Challenges.

http://www.bimoutsourcing.com.

Azhar. S, Nadeem. A, Mok. N, Leung. Y, (2008), Building
Information Modeling: A New Paradigm for Visual
Interactive Modeling and Simulation for Construction
Projects, First International Conference on Construction in
Developing Countries (ICCIDC-I), Karachi, Pakistan.

Cote. P, (2002), real infarastructure in for virtual cities:
lessons learnt modeling urban environments at Harvard
design school, in proceedings of ERI 2002 user conference.

Becerik-Gerber, Burcin, and Samara Rice. "The Perceived
Value of Building Information Modeling in the U.S. Building
Industry." Journal of Information Technology in Construction
15(2010): 185-201. Feb. 2010. Web. Sept. 2010. <itcon.org>.

Reinhardt, Jan. "Appendix C: BIM Tools Matrix." The
Contractor's Guide to BM. 2™ ed. AGC of America, 2009.
57-67. Print.

http://www.revitservices.com.

M.T. Pich, C.H. Loch, A.D. Meyer, On uncertainty,
ambiguity, and complexity in project management,
Management Science 48 (8) (2002) 1008—1023.

M.G. Battikha, Reasoning mechanism for construction
nonconformance rootcause analysis, Journal of Construction
Engineering and Management 134 (4) (2008) 280-288.

Journal of Building Information Modeling, fall 2009.

S. Gherardi, D. Nicolini, F. Odella, What do you mean by
safety? Conflicting perspectives on accident causation and
safety management in a construction firm, Journal of
Contingencies & Crisis Management 6 (4) (1998) 202-213.

Chao-Ying Chiu, Alan D. Russell, Design of a construction
management data visualization environment: A top—down
approach, Automation in Construction, Volume 20, Issue 4,
July 2011, Pages 399-417.

[15]

(31]

(32]

[33]

A.D. Russell, A. Udaipurwala, Assessing the quality of a
construction schedule, Proc. Construction Congress VI:
Building Together for a Better Tomorrow in an Increasingly
Complex World, ASCE, Orlando, FL, USA, 2000, pp.
928-937.

Assessing The Impacts Of Building Information Models, 29
October 2010 Report to the Build Environment Innovation
and Industry Council.

Lopez del Puerto, C., Clevenger, C., EcoBuild Conference
Proceedings, Washington D.C, 2010.

Kouider, T., Paterson, G., BIM as a Collaborative Design tool:
Heathrow Terminal 5 Case study, Rome, 2009.

http://www.graphisoft.com.
http://en.wikipedia.org/wiki/Add-on.

http://www.autodesk.com/products/autodesk-navisworks-fa
mily/compare.

Level of Development Specification, BIMForum, 2013.

Bedrick, J., Davis, D., Aligning LOD, LoD and OEM into a
Project Collaboration Framework, Journal of Building
Information Modeling, p. 25-26, 2012.

Project Overview. http://www.serapdx.com/project.php?cate
gory=2&project=136.

Geosystem Magazine. http://www.leica-geosystems.com/en/
Customer-Magazine 81593.htm.

Cloudworx for AutoCAD. http://usa.autodesk.com/adsk/ser
vlet/item?siteID=123112&id=7141394&1inkID=7138127.

Cloudworx features. http://www.caduser.com/reviews/revie
ws.asp?a_id=139.

Courtyard LEED Certification Case Study. http://ideateinc.
com/ideas/case_studies/aec/SERA_Marriott Green.pdf.

Newforma project management tool. http://www.vergeassoci
ates.com.

Navisworks Overview. http://usa.autodesk.com/adsk/servlet/
pe/index?site]D=123112&id=10571060.

American Institute of Architects — Document E-202.
http://www.aia.org/release_092408 condocs.

Penn State University — Project Execution Planning Guide.
http://www.engr.psu.edu/ae/cic/BIMEx/download.aspx.

National BIM Standard United States v1.0.http://www.wbdg
.org/bim/nbims.php.

Construction Operations Building Information Exchange
(COBIE). http://www.wbdg.org/resources/cobie.php.



	1. Introduction
	2. The Study
	3. Building Information Modeling and Sustainable Development
	4. Conclusions
	Appendix

