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South Bank Tower, London

South Bank Tower in the redevelopment of a former office building in
London. The development will include the construction of 3 additional
levels and luxury apartments with 6 additional levels. When the projects
had started on site, much of the work was still being sequenced and
re-sequenced for the basement and tower top works. Using Synchro
allowed Mace to work in a safe and efficient manner because they
could visualize the implication of different sequences before that area
was due do be worked on.

- Synchro
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Gehry Technologies Service Team provides :

- Overall BIM Project Implementation and Management
- BIM Generation and Automation

- Shape Analysis and Re-engineering

- Construction Sequence and Safety Simulation

<,

Gehry Technologies

www.gehrytech.com www.gteam.com

Dongdaemun Design Plaza and Park (DDP), Project Consulting Seérvice, 2009 - 2012

1311, Sungji Building

538 Dohwa-dong, Mapo-gu

Seoul, Korea

Phone: +82 2 739 5030

Copyright 2003-2014, Gehry Technologies. All rights reserved.
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president, buildingSMART Korea

I am Pilhoon Lee who was appointed as the chairman of
buildingSMART Korea in April 2014, T am taking this opportunity
of greeting all the subscribers of The BIM, members of the
organization, and people who have interests and affection for our
activities, Now, I remember my days as the president of Junglim
Architecture in 2008, when the R&D projects were focused on
BIM, free form design, and environment friendly issues in order to
overcome the lack of technology development to catch up scale
expansion of the big architecture companies, when the TAI Korea
was changed into buildingSMART Korea to develop its full activities,
For 6 years since then, the unfamiliar abbreviation ‘BIM’ has
been changed to a word known even to the people outside of
architecture industry, The scope and depth of its domain also have
been expanding rapidly from design, CM, and construction to FM
system and Archiving, At the same time, as the opportunity for
creating profit is also growing, anyone known to be a BIM expert
came to be scouted by his(her) favorite company. I'd like to take
this opportunity to express my thanks to the staff of buildingSMART
Korea and other BIM experts for their hard works to introduce BIM
in order to develop architecture industry by proposing the policies,
supporting the international standardization, and sharing advanced
information under the copy-left spirit,

buildingSMART Korea now come to publish 11th “The BIM’, This is
the time we can see so many books published that we select them
with help of recommended reading lists. This is also the time we do
not read the architecture magazines because they are so many that
we call it ‘a flood’, The SNS overflowing with information is another
reason making people away from the books, However, looking
the cover, feeling the weight, and smelling the paper and print
when turning pages make us feel the importance of a ‘book’ as a
‘classical information carrier’. Meanwhile, since any misinformation
in the book should remain forever, the people suffer a kind of birth
pangs in publishing every single book no matter how much readers
prefer the book, Reading the books well enough and sharing their
information would be themselves participating in their efforts,
Although every moment of crises in life should be challenging,
the awareness of crisis in the construction industry is higher than
ever, Many companies have gone already bankrupt and the other
companies are suffering more difficulties as time goes on rather
getting better, In the situation where our colleagues and juniors are
leaving the construction industry, people are asking whether they
should stay and how they can do it-+ I have one thing forgot since
graduating from school of engineering: construction is not based on
business but on technology. ‘Go back to basics,” - an advice for a
pro player suffering slump.

Now, I am saying to the students “On top of your ability in English
and Chinese - basis of every field, add the capability of your
major, If you have affection for architecture, you learn English and
Chinese, become a BIM expert, and stay on the world stage, A lot
of my pupils are growing their dream of architect over the world,
coping with big roles, Some of them were employed in foreign
countries without studying abroad before,

I believe the moment of crisis is the time to come back to basics and
secure our competitiveness, Now, I am expecting “The BIM will
take a good role for this because it contains BIM technical skills and
contents to raise up our construction industry fallen into a trap.,
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Assessment of BIM Model Quality with Model Checker:
- Through Examples of Checking BIM Regulations and Hospital Design RFP with abimo Checker
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As a participant in the WBS (World
Best Software) Project issued by the
Korean government, Virtualbuilders have
developed the abimo Checker, a BIM
Checking solution through which rule sets
regarding Korean BIM regulations and
Hospital Design RFP can be checked.

In developing such rule sets,
Virtualbuilders have come up with a
system where the software provides various
base rules for the user to utilize. These
base rules can be used to modify and
create customized rule sets. With a total of
twenty base rules, a significant number of
quantifiable rules from both the Korean
BIM regulations and Hospital Design RFP
were translated into BIM checking rule sets.

The abimo Checker also provides
functions such as the X-ray view mode,
which helps the user to effectively identify
the model’s defective areas.

The report function also automatically
generates a report form in either an xml or
xsl format.
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Systems Information Model for Asset
Management of Electrical, Control,
and Instrumentation Systems

SS9 T, Mo, 2|1 FH| AIAH 2H2[E 2

Peter E.D, Love, Jane Matthews and Jingyang Zhou
Curtin University, Perth, Western Australia

Introduction

Asset management involves the balancing of costs, opportunities and risks against
the desired performance of assets, to achieve an owner’s objectives. It also enables
asset owners to examine the need for and performance of their assets and their
respective systems at varying levels,

Having appropriate and reliable information about an asset (e.g., product data,
warranties, and preventative maintenance schedule) is pivotal for enabling asset
management to support decision-making, planning and execution of activities and
tasks of assets, particularly during operations and maintenance,

A building information model (BIM) provides a structured framework for the
assembly creation, and exchange of information about assets and therefore provides
the underlying foundation to supports effective asset management. To enable this
process, a BIM needs to provide information covering the whole life cycle of an asset,

In this article we describe how a Systems Information Model (SIM), which is akin to
BIM, can be used for the asset management of electrical instrumentation and control

(EIC) systems, particularly in the context of resource and energy projects.

EIC Systems

A BIM typically comprises of an array of software applications, which are
integrated to form a single point of truth, Increasing emphasis has been placed on
the development and integration of software packages for architectural, structural,
heating ventilation and air conditioning and hydraulics. Such elements have scale,
geometry and therefore can be visualized within the BIM. However, EIC systems
have no scale and geometry and cannot able to be visualized in a three-dimensional
(3D) view, though cable trays and components can be modeled. As a result, there is
a reliance on the use of Computer Aided Design (CAD) to detail the connection and
relationship between components, While BIM is beginning to be widely adopted by
engineers within the construction industry, within the energy and resources sector
CAD remains the primary tool to draft and design EIC systems,

Graphical and written representations developed by engineers are typically
represented in two dimensions (2D) and constructed using CAD. When a change
is required to a 2D drawing, the drawing and each corresponding view have to be
manually updated, thus a 1:n relationship exists, The modification of drawings can be
a very time-consuming and costly process. Furthermore, as drawings are invariably
manually coordinated between views in 2D, there is a propensity for documentation
errors to arise particularly in the design of complex EIC systems, which may
comprise of hundreds of drawings that are not to scale and have to be represented
schematically. In this instance, information is often repeated on several drawings
to connect each schematic, Consequently, the time to prepare the schematics can
be a lengthy and tedious process, especially as the design gradually emerges and

individual documents are completed, Inconsistencies can manifest between the
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documents, therefore requiring them to be re-edited and crosschecked before they
can be issued for construction, In overcoming the inefficiencies associated with using
CAD to design, engineer and document EIC systems a notion SIM is propagated.
In fact, our research has demonstrated that the use of a SIM can provide a 94%
improvement in productivity in terms of the time to design, engineer and produce
documentation and provide significant cost reductions,

Systems Information Model

A SIM is a generic term used to describe the process of modeling complex systems
using appropriate software, It is a digital representation of the connected system,
such as electrical control, power and communication systems. When SIM is applied
to design a connected system, all physical equipment and the associated connections
to be constructed can be modeled into a database, Each object is modeled once,
Thus, a 1:1 relationship is achieved between the SIM and the real world (Figure 1).
As a result, information redundancy contained within traditional CAD documents
is eliminated. A SIM can be created using software such as Dynamic Asset
Documentation (DAD) and applied throughout a project’s entire lifecycle.

Think of the End at the Beginning

The practices associated with asset management comprise of a set of data-intensive
decision-making processes, which are undertaken throughout all stages of a project’
s life cycle. The development of an asset management system commences by
developing a database to store and manage asset data at the beginning of a project.
Yet, current practice focuses on obtaining information at the end of a project, which
is expensive and time-consuming to undertake, Within DAD, the approach is to enter
data during design, construction and commissioning using the structure identified in
Figure 2. Entering data into the SIM throughout each stage of development within a
project enables asset owners to leverage the benefits associated with productivity and
data integrity that can be attained using DAD, (Figure 1, 2)

Design and Engineering
Engineering design and documentation can be undertaken simultaneously when
using a SIM. Each piece of physical equipment to be constructed in the real world is
modeled in the SIM as design progresses and is allocated with a unique tag name,
Equipment is created with “Type’ and ‘Location’ attributes. The ‘Type’ attribute is
used to define equipment functionalities, The ‘Location’ attribute is used to describe
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the physical position of equipment within a plant, With such a classification,
engineers can browse the SIM model and locate the information they require, Cables
and signal flows between equipment are modeled as ‘connectors’. Shape, width and
color can be chosen for each individual connector to cater for different scenarios, To
facilitate the design, attributes, such as a device module, cable size and specifications,
can be assigned to each individual object.

A complete history log is provided to monitor and record the activities that have
been performed with the model. Any modification to a particular object, including
the person who performed this activity, is automatically recorded in the system
for future checking and verification. As a result, this function can be used to trace
the revision history and assists engineers to compare previous and current design
versions, When design is complete, a read only copy of the model is created,
exported and made available as a ‘Kernel’ to other project team members (Figure 3) .

The users of the portals can access and import all or part of the design information
within the Kernel depending on their respective authorization levels, Private user
data can be added and managed via the portal such as editing attributes for the
components or attaching additional documents to the model. To guarantee that all
the parties involved in the project are working on an identical Kernel, users do not
have the authorization to change the design during construction,

The Kernel containing the design can be issued to a number of parties for review.,
Parties having access to the design are able to review and provide comments.
Thus, information delivery can be achieved digitally and instantly, No paper work
is required, Feedback such as comments and approvals can be recorded in the
SIM systematically which will be sent back to the design team, By adopting DAD,
information flows between the designers and reviewers can be entirely paperless and

this is far more efficient than the designs conveyed by paper drawings.

Construction

When the design is approved for construction, a SIM, a digital realization of the
design, can be issued to different parties such as procurement team and construction
contractors, With the application of DAD, the design is encapsulated into a SIM.,

Due to the 1:1 mapping between SIM and its real world counterparts, information
stored can be extracted more efficiently and as a result the time typically spent
looking through masses of drawings is significantly reduced, Problems can be readily
identified and revisions can be readily undertaken as a result of the 1:1 mapping,
which is built into the system (Figure 4 .

A ‘Request for Information’ (RFI) folder can be created, should there be queries with
design, which contains the problem to be resolved, This is due to the 1:1 mapping,
which enables the problem to be located and confirmed in the SIM instantly, As
such there is no need for a site engineer to locate and compare the problem with
reference drawings, which arises in a CAD enabled environment, The site engineer
can mark and describe the problem in the SIM, which is recorded by either a ‘pdf
file or a screenshot of the selected area, A ‘spreadsheet’ can also be automatically
generated containing all object information either in ‘Excel’ or ‘pdf’ file format, Then,
the RFI can be sent to the design team by email. On receipt of the RFI, the design
team can review the design and rectify the problem within the SIM immediately, A
new kernel is then generated and exported to the users for further application as
denoted in Figure 4, This process is more efficient than using the traditional CAD
drawings, which must be manually updated when modification is required,

Using the construction portal, project managers can monitor and control the
progress of their project and examine actual cost and schedule against what has
been planned, The objects that have been estimated, purchased, delivered, installed,

terminated, tested and commissioned can be readily reviewed.

Asset Management

A SIM is specifically useful for asset managers as it enables information to be stored
in a single digital model. In a CAD based environment paper drawings are typically
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handed over to the asset managers in the form of ‘As-Built’, which reflect, in theory,
the actual construction of every system, component and connection of EIC project,

If an asset manager wants to maintain, repair or upgrade any portion of the plant,
then the ‘As Built' drawings need to be used. However, recovering information
contained on an array of drawings is a tedious task, Any error or omission contained
within the drawings will potentially hinder the interpretation of the design. In some

instances, the ‘As Built’ drawings do not reflect the design that has been finally

erected.

An operation portal is provided to cater for the needs of asset managers, Operations
such as test, calibration, inspection, repair, minor change and isolation can be

defined and scheduled. In addition, it can act as a training tool, which can be used
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regularly to assist operators to become familiar with the design.

Figure 5 illustrates how DAD can be used to identify asset during the operation
of a power plant using a 3D view. Interfacing between the SIM and the 3D model
enables the communication between objects in the SIM and their counterparts in the

3D model,

Conclusion

Thinking of the data requirements to manage, maintain and operate an asset at
the beginning of a project is pivotal for effective and efficient asset management,
DAD, for example, which is based upon a SIM, enables a digital model that contains
appropriate and reliable information to be created as a project progress through its
lifecycle. A SIM can also be used to enable operation and maintenance costs to be

Further information about DAD can be found at: www . dad. net.au
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Curtin University, Perth,
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Jingyang Zhou

Curtin University, Perth,
Western Australia

Dr Peter Love is a John Curtin
Distinguished Professor within the
Department of Civil Engineering at Curtin
University, He is a Fellow of the Royal
Institute of Chartered Surveyors (FRICS),
and Chartered Building Professional (MAIB),
Professor Love has an MSc in Construction
Management, a PhD in Operations
Management, and Higher Doctorate of

Science in Civil Engineering.
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Dr, Matthews is an Associate Professor in
the Construction Management Department
of School of the Built Environment at Curtin
University where her focus is the nexus
between computing and construction. She
graduated with a PhD in Architecture from
the University of East London and a PG
Diploma in Computer Science at Cambridge
University and has over 7 years’ experience
managing the research, design and
development of a range of software product
for the construction industry.
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Dr Jingyang Zhou is an Australian
Research Council Fellow within the
Department of Civil Engineering at Curtin
University. He obtained his Bachelor degree
in Electrical Engineering and Automation,
Master’s Degree on Control Theory and
Control Engineering and Ph.D. degree on
Control Science and Engineering at Harbin
Institute of Technology. He obtained a
second Ph.D. degree in Mathematics and

Statistics at Curtin University,
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Veteran Meets Rookie:
Two Generations of Building
Information Modelers Speak

Their Mind

LA1E 0 nF BIM 2= = Mot ZRAle| 42ts st
HAl E2] OtE| T2EH
Jesse Pulli Matti Partanen

Rookie: Jesse Pulli
Az HA E2

*24 years of age

«Studies for the fourth year at the Aalto University
Department of Civil and Structural Engineering,
majoring in construction physics and building
materials

»Won the student category of the Tekla Global BIM
Awards competition with his Hotel Katajanokka
project

*Works alongside studies at YIT as a project
management trainee

*Has applied for an exchange program in the
Netherlands

*Was active in junior-league competitive
swimming for nearly ten years

*Hobbies: golf, gym, running
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Veteran: Matti Partanen

Dk OtE| Th2EpI (68M])

Wil turn 68 years this year and plans to happily retire

«Project engineer and BIM expert

eGraduated in 1972 as master builder from the
Technical School of Helsinki

*Spent nearly all of his career at Lemminkéinen

*Worked for a long time outside Finland, e.g. in
Africa and England

eCurrently involved in the western metro line
project of Helsinki

ePassionate about building information models,
which he has utilized in e.g. the Paulig coffee
roastery and Kotka Maritime Museum projects

»Hobbies: summer cottage and golf
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14 The BIM_ The Building Information Modeling

Having worked for over 40 years in
construction, project engineer and BIM expert
Matti Partanen, 68, and student of construction
at Aalto University Jesse Pulli, 24, met in March,
The veteran and the rookie lively discussed the
industry development, studies, and their own
experiences with BIM, Both agree that curiosity
and courage to develop one’s own skills are key
to a career in construction,
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What made these guys to seek work in
construction?
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Jesse: T've always been really interested in

M ZofollM 2
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technology and economy. Construction allows
me to combine these two fields, My brothers
have also studied technology. My older
brother has a Master’s degree in engineering
and my younger brother is studying to be an

engineer,
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Matti: I am a drifter by character, so one might
say that I drifted into construction, When I was
young, I drifted into a job as a surveyor at the
public department of civil engineering, and there
I developed a keen interest in the field. The
commercial sector was never an option for me,
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Jesse: Construction industry keeps
developing, so I'm sure there will be work for us
in the future, too, My special interest lies in the
technologization of construction, and especially

in utilizing the building information models,
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Matti: I learned to know about the use of
building information models for the first time
in connection with the Jumbo shopping center
expansion project, In those days, computers
were too weak to manage the amount of
data so the model was only used part of the
time, The Jumbo site was the first proof of the
benefits of the model, After that I've come to the
conclusion that nothing is worth doing without

a model,
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How to develop the field of construction?
M M FO0FE o{EA MEAIZ ATL?

Jesse: Construction does not develop by
itself, Good examples always come in handy.
The field could utilize some lessons from a
Toyota car factory, for example, on how to
improve productivity. In construction, building
information models play an important role in
these types of development projects, They create
concreteness at the early stages of a project
7 <Fst7]
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Matti: Because of the technology break-

through, among other things, construction is

in such turmoil that a different kind of attitude
is expected from both those already involved
in the industry as well as the newcomers,
Processes become easier along with the
increasing use of building information models.
BIM brings transparency into the processes.
The ‘silo” way of thinking is giving way to the
significance of cooperation. The young ones
should internalize this way of thinking already
in school.
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Is BIM sufficiently taught today?
254 BIMo| £25] »FE|1n Y=71?
Jesse: Schools do offer teaching but there
are plenty of things that need to be developed
further, Schools teach the use of software
and creating models but not the practical
implementation: how to use the model on site
and how to leverage the data included. Aalto
University currently strongly focuses on utilizing
BIM, so I think that in the future this will also
turn into more practical teaching
FHE A3l AL,
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Matti:

implementation should be an even more

I agree with Jesse, Practical

integral part of teaching. In my opinion, also the
applied sciences, for example the master builder
programs, should increase teaching the use of
models, The Tampere and Kuopio universities
of applied sciences set a good example of
forerunning educational institutions, However,
practicality must be added to the programs

on a national level, The new generation

| BIM Activities in Finland

representatives were born with technology in
their hands, so utilizing tech in teaching could
make this crowd take interest in the field in
a whole new way, Making use of building
information models is relatively easy.
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Jesse: I believe that whoever can handle
modeling tools will find work in construction in
the future,
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Matti: Yes, quite so. At recruitment, for
example, the ones that can model get more

points than others.

© Ghang Lee

What is the best thing about using building
information models?
BIMS Ar&sl=0l 712 28 A2 FAel
71?

Matti: The model opens up a whole new way
of perceiving really large projects in particular,
the scope of which would be challenging

to understand otherwise. I can give you an
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example: a 200-meters long metro station with
six floors, Without the model, getting the big
picture of such a large project would take days,
The model gives you an overall idea with just
one click, It is the dream team member who
checks, calculates and notices everything quickly

and accurately.
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Jesse: I think the most important things
are planning, clarity and tracking, The use of
building information models combines these
three features,
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Veteran's best advice to the rookie
Mol shFE matel 2mo| =

Matti: During my career I have learned that
one should always take things with openness
and curiosity. You can always ask yourself
questions that will take your know-how and
career further, For example: what new could
this project teach me and the company that
I work for? Innovation is another trump card
especially for those who aim at a management

position,
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Jesse: 1 agree completely!
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SIDE STORY:

Students participate in Tekla’s
competition for the first time

Tekla ZZICHSIol XS Evhet SHUS

Last year the Tekla Global BIM Awards
competition featured a student category for the
first time, Hotel Katajanokka, a project exercise of
Jesse Pulli for the Aalto University, won the award
of the best student project.

Zhd o] Tekla Global BIM Awards 73 21t] 3]
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This is an imaginary building on a plot that will
actually host an observation wheel, Modeling was
done based on the drawings of an architectural
student, A robot model was utilized in the design
of the building.
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The hotel is six storeys high with an impressive,
almost 20-meter long ledge. Its foundation
and frame structure were modeled with Tekla
Structures,
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The hotel also includes a basement level with
a small parking lot. The first two floors are for
public use, and the rest of the floors are designed
to be used as apartments,
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This project is an excellent example of a general
design course project. The model is extensive, and
the ledge structure shows true modeling skills,
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This interview was initially published in Tekla Corporation’s own customer magazine in Finnish in a non-commercial
magazine published by Tekla Inc. and translated into English and Korean with minor modification.
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Case Study and Application of BIM
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differences with how existing construction
courses are executed and there’re realistic
challenges in establishing the role of BIM even
though it was introduced in the domestic
construction market many years ago.
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Furthermore, BIM execution by an
organization that has poor understanding

of construction courses, poor reliability

of BIM DATA as a result, the existing

construction culture that is not open to new

changes and the underlying system that
evolved in sync with changes in the existing
construction culture have deterred BIM from
settling down in construction courses.

In addition, it is no exaggeration to say

that it is the software that is leading BIM

in the construction courses in Korea, not
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the construction experts since the use 74 B2 s

of fragmentary functions offered by BIM
software by parties executing BIM translates
into performances driven by using BIM.

Hence, this paper will use BIM software as
the tool for BIM to identify how other ways
of execution such as modeling, interference
check, MEP and volume estimation, which
are subject to BIM execution, trigger
changes in construction courses and the
role of BIM.
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Case Study of Bridge BIM Standard Information Framework

Introduced in Civil Structure

HH8 ceo
EIATE 0|

Introduced in the fields of architecture and
facility, BIM is now being extended over civil
engineering industry. However considering
the current situation where the construction
works of domestic projects are implemented
by ordering agencies while their major
facilities are managed by KISTEC(Korea
Infrastructure Safety and Technology
Corporation), it should be necessary to
develop consistent and integrated InfraBIM
standard system by introducing BIM
standard information framework applicable
to overall construction industry.

This case study aims at applying detailed
design for bridge, which is re-used in
the overall construction fields. And it
reviewed information standards for limited
areas in the information framework such
as documentation guide, information
classification system, technology information
standard, and BIM object information.

In order to introduce the BIM standard
information framework to civil structure,
WBS and MBS are defined, BIM library
is designed and modelled, the bridge is
modelled from this library, and finally the
model is reviewed.

The test result deduced 4 kinds of
information system being applied - WBS,
MBS, CBS, BIM library, all of which are
corresponding to the civil BIM standard
information framework.

Defined in the model property of the
BIM standard library is the sophisticated
and complicated information in detail
from the information framework based on
classification system.

Nam, Jeong Yong CEO
Koryosoftware Inc.

Applying library made the bridge
modeling most easy for designers as it
requires only minimum level of ability to use
IT technologies and BIM tools. Meanwhile,
in the phase of creating library and
modeling, professional skill was required
for transverse and longitudinal slopes and
sophisticated takeoff.

Bridge modeling base on the BIM standard
library made it possible to count and review
by part or space the work classification
auto-breakdown, nD information for each
construction phase, unit quantity, part
information, quantity takeoff, detail and
cost.

Civil structure are the facilities constructed
in similar type on the road, highway,
railroad, river, port etc. If they have different
information system, we will face serious
problems. With introducing the integrated
information classifications(WBS, MBS,
CBS) and object information(BIM library
model and property), BIM standard
information framework will accomplish
systematic BIM approach and respond
fast enough to the demands from global
construction industry.

Considering the future trend where the
construction information system should be
operated combined with the information
telecommunication technologies, it is
essential to standardize BIM information
covering overall construction industry. The
success of BIM adoption will depend on
the development and distribution of the
standard system on national level linked to
the international ones.

BIM Activities in Korea
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Strategies for Developing Infrastructure BIM Technology
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Since 2000, construction environment
and technology paradigm has been
changed from 2D CAD to BIM(Building
Information Modeling). Until now, the BIM
technology and guideline for architectural
engineering area has been well developed.
Ministry of Land, Transport and Maritime
Affairs suggested ‘National Architectural
BIM Guideline(2010)’ and Korea Public
Procurement Service developed ‘Public
Procurement Service BIM Guidelines ver.
1.2(2nd Revision)(2013)’. Various developed
countries such as United States and
Europe also developed guideline for various
participants and construction project
types to introduce the BIM technology for
architectural engineering.

However, compared with architectural
engineering, there are limitation for
developing data model of civil engineering
elements due to characteristic of
construction site and construction activities.
In this article, first, current studies of
developing standards of civil engineering
area such as roads, bridges, tunnels from
various countries are analyzed.

Lastly, strategies for developing
infrastructure BIM technology from Korea
Institute of Construction Technology are
discussed.
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Application of Remote Support Technology for Infrastructure
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We find ourselves at the start of a
major shift within the IT industry as the
use of personal smart devices at the
workplace continues to grow. Although
employees have found this change to be
more convenient, it's also made efficiently
managing information across an ever-
growing variety of devices difficult. In light of
this issue, remote access technology has
begun to emerge as a natural solution.

1. By using a remote access solution,
users are able to connect to their work
computer from their personal mobile
device to view and edit large documents.
[Missing Sentence 2] The introduction of
“Smart Work” into the work environment
is expected to allow individuals to better
manage and control information by taking
advantage of remote technology.

2. Unlike other collaborative solutions
and video conferencing tools, remote
technology makes working together simple.
An [T technician could be in the field when
they discover a system error and still
have it be addressed instantly. By utilizing
remote technology the technician is able
to show the system team the error in real-
time and connect to their workstation
to collaboratively work on a solution. A
process that could normally take up to
three days can be reduced to a ten minute
project. Additionally, using remote access
technology is safe and secure. Simply
accessing the information, as opposed to

YANG, YUNSEOK' General Manager
Rsupport CO., LTD.

transferring or copying, significantly lowers
the risk of data leaks as the information
remains at its original location.

3. It is a standard procedure for the IT
team at HQ in Korea to connect remotely
and fix the problem of the tool in the
construction team’s PC at the field in Dubai.
Also, CAD and more complicated BIM
solution providers offer some way of remote
support service. Already known support
between PC leads to the search for remote
support on diverse mobile devices thanks
to BYOD. Leading companies already
incorporated real-time support to their
employee’s mobile devices to fix problems
and maintained the efficiency of remote
support service.

The appearance of diverse Connected
Devices is also affecting the construction
market just like others. Areas like BIM that
depends largely on PC or workstations
can expect greater Seamless Work
results from newly introduced Connected
Devices. Communication efficiency can
be maximized with minimal collaboration,
and work continuity will be guaranteed with
real-time support to various equipment
used for that purpose. Even though it is
agreed on the efficiency and needs of BIM,
if the limited access to the resources and
collaboration between areas of expertise
can be complemented with remote support
technology, it will lead to a growth best-fit
with BIM.
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Analysis and Solution of BIM Requirement for Infrastructure Project
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To review the status of BIM for
recent overseas Infrastructure projects
and consider the solutions, the BIM
requirements of Hong Kong, USA and Qatar
were analyzed.

Even if there are some differences in BIM
requirements, the main contents can be
summarized as bellow. 1) BIM should be
constructed for all elements and be used
as a collaboration tool for the design and
construction phase. 2) All 2D drawings
should be generated from 3D model. 3)
BIM Manager is key person who should
be approved by clients and important role
as coordinator. 4) 4D and 5D technologies
should be adopted for reporting for work
process and payment. 5) ECM (Engineering
Content Management) system should
be constructed and used for effective
collaboration during project implementation.
6) As-built model should be submitted and
verified for maintenance.

There are the difference between the
required level and implementation method
of BIM requirement for each country
and client, but the adoption of BIM in
requirements is increased sharply between
the last 1-2 years. So, it is very important
element in the process of construction
project and we need the adequate solutions
for these requirements.

For this purpose, we should consider
something as below. 1) Understanding of
the works cope, role and responsibility of
BIM for participants of project, 2) Planning
of schedule considering BIM process, 3)
Training and career management of BIM
Managers, 4) Understand of various BIM
software and systems.

It has been expected that adoption of
BIM for infrastructure need more time in
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Kim, Sung Hoon CEO

domestic project. And infrastructure BIM
was considered as bubble phenomenon
and predicted to disappear by some
engineers.

However, we cannot helping get more
oversea projects considering the status of
domestic construction market and implement
the BIM according the needs of clients. It can
make us implement the project successfully
to adopt the BIM actively.
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Kim, Sunghoon had completed a doctorate
from department of civil engineering of Yonsei
University and had worked for department of
structural engineering of Yooshin,

He is the CEO of TAESUNG SNI which is BIM

company for infrastructure project and have

carried out more than 100 projects since 2008,

J

Spring 2014 Vol.11 31



BIM FORUM & ACADEMIC COMFERENCE 2014

Modular System A4S 9ISt

BIM7|4t A A

BZ0d

A 2 A g Ak

BIM-based Design for the Production of Modular System
Development and Application of the Standard Model
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EEATOO[HM POSCO A&C

POSCO A & C BIM technical team in
designing, Design Build (Construction),
Modular Building, CM, such as various
Sector based on the empirical application
of BIM technology development, technical
assistance, technology transfer, has been in
charge.

In 2007, POSCO E & C Songdo building
expansion project, BIM, introduced since
the POSCO Global R & D Center, POSCO
Pohang / Gwangyang gym, POSCO,
Green Building, Pohang Works Facility
Maintenance Management System,
including POSCO Group in BIM technology
solution was provided.

2009-2013 to the design, construction,
green sector for applying a variety of BIM
BIM Awards, among others.

Among recent production of modular
construction Modular System with respect
to the standard model for the development
of BIM-based design proceeds were applied
to Case Study will be introduced.
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Park bo sung Majored in architecture in
Hong-ik university, Today POSCO A & C
in the development and support of various

projects entrusted with,
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Synchro Software Ltd.

growing quickly, Henry Gantt put the “To Do”
list on the calendar and added duration to his
chart, CPM added dependencies, creating the
power of the network diagram. 4D literally adds
vision, for everyone who wants or needs to
understand project planning and scheduling data,
The ability to plan and schedule construction
operations and visualize your project and analyze
the dynamic spatial data on your computer in
real time as an extension of your imagination
is freedom. A real time extension of your
imagination to plan operations, before you break
ground, creates a practice field for the delivery
team that is highly engaging and efficient, where
project delivery team members share the same
vision, In an industry where processes haven’
t changed for decades, this is revolutionary and,
long overdue!

Gantt charts date back to 1911, CPM dates
back to WWII when the Manhattan Project
perfected Henry Gantt's work by adding logical
dependencies, By the mid 1950’s, we started
seeing broader use of CPM by industry and
we saw its’ introduction to construction by the
early 1960s. Since then, no major innovations
have occurred and construction productivity
has continued to steadily decline, until NOW,
The good news is that the industry has been

4D BIM is the next generation project  trending in a productive direction with CPM

management, including project planning and  as the dominant planning methodology used
scheduling, data analytics and construction  in construction operations planning in the

operations management. 4D is here to stay and  world, but let’s be very clear; project planning

and scheduling construction operations is a
creative process and cannot be accomplished
by collecting data from the imagination of the
planner and plotting out the results in a network
diagram for all to admire as if the rapid process
of generating thousands of tasks and complicated
graphs are the best we can do in the field of
construction operations, Project planners must
be creative. They are not accountants simply
documenting the project scope of work and
blindly calculating and plotting the results in a
chart and graph.

The project planner and scheduler has a
creative responsibility that is as complicated as
creating the project design itself, When project
architects and engineers create the plans, details
and specifications they have a single focus in
time; the final state as defined by the project
design. It is the vision of what defines the
completed project, The planner and scheduler
of construction operations must create a vision
for every moment in time on the project from
the first day to the last, The creative project
planning process when accomplished well fulfills
the responsibility of the project delivery team
to society and to the construction workforce
ensuring safety and productivity for the
project(Figure 1) .

“In 35 years of construction work, I have
not seen change happen so rapidly and [a
technologyl adopted so quickly as I have with the
adoption of 4D” for claims resolution, says Ben
Nolan, a director with forensic analysis consulting
firm Berkeley Research Group of Florida.

Speaking at the recent Construction CPM
Conference, held in Orlando Jan, 20-24th, Nolan
told an audience of expert schedulers, software
vendors and students to prepare for more
4D BIM to come into use on projects-and in
construction delay claims, “It's truly evolutionary,
It changes how projects are managed,” he adds,

(Figure 2) Screenshot from Synchro Professional project simulation
avi with timeline at top and date stamp in lower right corner,

(Figure 1) Screenshot from Synchro Professional
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Ben Nolan, brings an insight to the question
of revolution or evolution from his experience
as a project engineer for the US Army Corps of
Engineers, project manager for a major general
contractor, marine contracting and a mechanical/
utility contracting.

Nolan says it's the quickening pace of adoption
that is the trend to note, especially as younger
engineering and construction professionals
expect to use it on projects. First off, 4D
software is a very practical tool that makes the
superintendent, foremen and subcontractor’s
jobs easier, and is getting easier for the end-user.
Nolan, who has testified or consulted on major
construction litigation cases throughout his work
in the industry, says he has seen how much time
and effort it took for the industry to adapt to
CPM scheduling, project risk analysis and LEED,
for example,

“But, within the last year, many of the ENR
Top contractors/construction managers have
hired or appointed someone responsible for
Virtual Design and Construction,” Nolan adds,
“What the VDC leaders told me confirms my
own experience: Once 4D is used on the project,
there’s no going back to the old way. And
universities are adding 4D to the curriculum in
the building programs, Those graduates will
expect to use 4D, As a forensic claim expert, 'm
using 4D and expect to see construction disputes
involving 4D issues eventually, I'm definitely
keeping myself apprised of the rapid evolution
of 4D technology and am excited to see what
these visionaries come up with next,”

As the host and organizer of the recent
Construction CPM Conference Fred Plotnick,
and a renowned CPM expert also posted some
takeaways about 4D BIM after the event, In a
blog post for ENR, Plotnick did something he
rarely does: endorse vendor products by giving
a shout-out about Synchro Software, one of the

better-known vendors of 4D scheduling and
animation tools,

“While T am not known for open endorsement
in this blog, this is huge and is going to be a
game changer,” Plotnick wrote, “The Synchro
model is of equal stature to the advance from the
TODO list to the Gantt Chart (1910), and from
hand drafted and hand re-drafted updated bar-
charts to CPM (1956).”

Today, there is agreement that 4D BIM is
the new standard and it is bringing amazing
improvement to the industry. According to a
McGraw-Hill Construction SmartMarket Report
released in 2012, 74 percent of North American
construction firms in the $4 trillion global
building industry have adopted BIM in some
capacity, supporting the premise that BIM is
here to stay, Consider the difference between
reviewing stacks of 2D drawings and design
plans and separately stacks of 2D Gantt charts
or even the more detailed network diagram and
discussing between the two with the delivery
team; with 4D BIM, planners have a real time
extension of their imagination that is worth a
million typed words and teams are meeting
together to review the results using real time
visual simulation of the project- everyone shares
the same vision quickly and efficiently, ideas
are discussed and knowledge and experience is
shared. Changes can be made instantly, different
approaches can be tested for impacts and
clashes can be discovered early in the process.
4D BIM is transforming the entire delivery
process, But software alone doesn’t transform an
organization, people and processes must be at
the center of this effort. Construction is complex
and rarely a repeatable process, there is no
black box technology tool that can simplify and
manage the improvement process, Smart creative
people with innovative tools improve the
construction process. In construction, Planners

(Figure 3) Screenshot from Synchro Professional: CPM schedule to left, image of project as planned (middle) and
job cam photo of site (right) to monitor planned v actual progress of the project,

International BIM Activities

and Schedulers are at the center of the process;
they are a key success factor of the delivery team
and play a key role in project delivery success.
4D BIM unleashes their potential!

About Tom Dengenis: As Chief Executive
Officer, Tom brings construction engineering and
management, software product development
and IT strategy experience to Birmingham, UK-
based Synchro Software Ltd.

Prior to joining Synchro, Dengenis was
CEO for two software companies focused
on the construction industry in London, one
was listed on the London Stock Exchange.
Tom was a Director in the IT Strategy and
Architecture Practice at KPMG Consulting,
a Commissioner responsible for the multi-
billion dollar construction program at the
Massachusetts Highway Department and served
as Commissioner of Labor and Industries for the
Commonwealth of Massachusetts, Prior to that,
Tom was Founder and President of a commercial
construction company in Boston, Massachusetts.

Dengenis is a Fellow of the RSA (The
Royal Society for the Encouragement of Atts,
Manufactures and Commerce) founded in
1754 in London. He is a Certified Professional
Constructor, as designated by the American
Institute of Constructors, and has an MBA from
Massachusetts Institute of Technology MIT Sloan
School of Management, €8

e N

Tom Dengenis
CEO, Synchro Software Ltd.

As Chief Executive Officer, Tom brings
construction engineering and management,
software product development and IT
strategy experience to Birmingham, UK-
based Synchro Software Ltd.
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Usage of BIM to Improve
Productivity in the
Construction Industry
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ABSTRACT

BIM technology has proven to be one of
the technologies that can assist the Singapore
Construction Industry to enhance their
productivity, This paper discusses the advantages
of BIM application and how BIM technology is

used in the local construction industry.

INTRODUCTION
During the Building Boom in 1980, there were

numerous mega projects like the Westin Hotel
(the tallest hotel in the world in the 80s), Mass
Rapid Transit (MRT), Sentosa, etc,

The Singapore Contractors took the advantage
of using cheap labour from the neighboring
countries like Malaysia and Thailand.

These foreign workers are mainly from the
poor country side with no knowledge of any
trade in the construction industry. In Singapore,
they were led to work by charge-hand, foreman,
and engineers on site,

Due to the abundance of cheap labour then,
the construction industry can accept the low skill
and slow production, Such cheap labours which
were imported into Singapore were on a work
permit scheme,

The permit lasted for two years with renewable
option depending on their skills acquired,

As the construction industry becomes more
develop at their home countries, most of them

will return home after four years. For some, with

the acquired skills, they are in more demanding
positions by other countries like Middle East and
Taiwan and these countries will pay them more,

In order to replace the Malaysian and the Thai
workers, Singapore construction industry had to
look for cheap labour from India, Bangladesh,
and Myanmar instead,

With these changes, the productivity in the
construction Industry falls, Construction Industry
had been viewed as dangerous industry with the
highest fatal accidents.

In the construction industry, the acceptance
level as a profession is rank very low, The
position of workers, tradesmen, and engineers
are viewed as “dirty jobs”. In addition to this,
the new engineers and tradesmen shunt these
“dirty” jobs preferring to work in the office or
other position with working hours ranging from
8-00am to 5-00pm for five days week.

With the import of foreigners in the
construction industry in Singapore some
Singaporeans now feel threaten and believing
that the foreigners have taken over their jobs,

To rectify this situation, the Singapore
government now looks into the reduction of foreign
labour, to restructure the works and improve the

productivity of the construction industry, As such

pre-fab housing and advance machineries were
introduced (Figure 1), (Table 1)

N\

(Figure 1) Productivity vs Complexity
- Singapore Sport Complex in Kallang

Ca

(Table 1) Pro and Con of Foreign Work-Force

PRO CON
*SOCIAL PROBLEMS
*CHEAP LABOUR SUPPLY | «SUPPRESS LOCAL
*EASY TO EMPLOY LABOUR WAGES
* L OW PRODUCTIVITY

WHY IS PRODUCTIVITY LEVEL OF
CONSTRUCTION INDUSTRY NOT
SASTIFACTORY?

There are many causes of poor productivity

performances of the local construction industry,



Integrated
Model

(Figure 2) BIM Data Quality Check

(Figure 3) Productivity vs Complexity - Singapore Sport Complex in Kallang

one of such causes is the strong reliance of
foreign workers. There are pro and con and this
paper will be concentrating on apprenticeship
and training of these workers that have impact

on productivity.

(A)Apprenticeship

With the late start, it will take a long time to
nurture a group of apprentice in various trades
to work as carpenters, steel benders, concretors,
etc. In Hong Kong, with the workers going
through their apprenticeship years, they are able
to be more productivity by about four times than
the foreign workers in Singapore.

The government now allows workers with skill
to extend their work permit, For new skilled
tradesmen, they now must pass the competency
test to ascertain their standard before they are

granted work permits,

(B)Training

Training is one of the key requirements to
improve the productivity performance, The
workers are required to constantly upgrade
and improve their skill and knowledge. If the
workers are on two-years work permit scheme,
the training given to them will not be of major

improvement to the productivity.

IMPROVE PRODUCTIVITY
PERFORMANCES VIA BIM

As BIM submission is a mandatory requirement
in Singapore since 2013, the local construction
industry is ‘rushing’ to get ready for BIM and the
one of the quickest ways for local construction
industry to be BIM ready is to engage BIM
consultants to assist them,

One of the very common tasks the BIM
consultants have to do is to assist in converting

the 2D drawings to 3D model. During the

International BIM Activities

process, clashes can be detected and changes
can be made before the construction process.
With the 3D model, any section of the model
can be cut to show the details, This can be used
as a tool to explain to the client, contractors,
engineers, tradesmen, and workers on how the
structure will look like,

This valuable information will also provide a
clearer image to all involved in the project and
resulting in saving of time, Information from
the model can also be used to check on safety
and also for facilities management control, In
addition, quantities can also be taken off from
the model, time and money could be saved.
As such the productivity performances can be
enhanced,

Besides the above, there are other services
that the BIM Consultants can provide their
services for the local construction industry to
improve their productivity performances and
these services are illustrated in the following
figures on BIM application for better productivity

performances.

CONCLUSION

In the Construction Industry, the adoption of
BIM will enhance productivity, save time and
money as the saying goes “a picture shows more
than a thousand words” and “a model shows

more than a thousand pictures”, €8

~
YEO Hui Peng
Director,

BIM Services Pte Ltd.

Mr Yeo is Director of BIM Services Pte
Ltd. He has many years of experience in the
construction industry in Singapore and the
regions, His expertise includes providing
consultancy services for BIM application

and pipe-jacking technology.
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Laser scanning and its use in

BIM projects

20N A7 20 H BIM ZEHMEN|MS| &F

Hodgson Michael Technical manager  Tekla corporation

ZZ 20| 5I=RI0] 7|22t BIMO| 2o
2f, AHAME MER FF2| 291d 7|

=
2 HEE 7|E 1250 HE=2 UA|
2h MZ2 AES0 EYF=E O & 7t
S40| A=0|L et 3D A= EA|L &
4 BAslol O 2 I (MYS Eelstod)
FaAol 7i7t2 2&S =2 HolEE
THIZAM, o[z{et H|o|El= 3D LI

HSh=H ALSE 5= U

20
ol ok

ﬂF

> N
St
A
g o
oo
1o
il
il
0
HL
ofm
THO
%

|
o
Ho
i

i3
[t
in
Hu
.y
0x
rn
Hel
ro
[m
ju
)
Ho
M
M EH
0=
0x
_?ﬂ

El Hloje Z2IESe| Hgto|ct. 3xHR =
E

FH EH

TOH & ooz orr

=
0

=

Hol=|1, BE =A|Q| o/ THS HE}

et o2 0| 3D O ZE|AH|0[MSofM
= XOQIE Z2REE AN A= £ ol | iE
of|, EHxY&d(surface reconstruction)0|2h= &
|2HM S Sofl CHIHAM|LL AFZIHA| DHA|ZEH,
Mo = CAD 2EE Bi5HA[7{0F SiC
Olof w2t AZEL 0] 3|AS2 ZQIE 2t
CAD Z2S 2= CiYst =75

u

EEl

2Cc2EE
2 H3sl2 Qo of =752 NURBS £
HES 2£351 5| CAD CIXIO | SolA WAHZT

0
o 22 S 2AMSIT=E =Lt (0f: Geomagic,
Imageware, Rhino 3D), 5t Ol ETPSE2 A
M Hlo|HE +A3t &elo| 7hsEt CAD 22
2 HS7 ECOf ol 2E M ER|FIZE
R eidst DH2M 220 CRel oS
D5 mjotet = UEE SHELCH (0 : Geomagic,
Rapidform), 1 gtofl CAD OfZz|AH|0|MES
CAD 2tA0jlM OFZI2 H|stAo|Lfot ZRIES
Ot CHHHA| BHSS Me[sHzECt.

AUt o2 SE2 HistofA AlX|0f S=EHEd
sistiof 29| ZE =M

UEL Ol2eh A7 HalE

2
rek

H A0
In}

Hu

N

9[

fn

@
O
|>

=

i

[N
rr
N
H
el
~
x
AL
o
E=)
=
¥
0
ol
>
1y
o
2

38 The BIM_ The Building Information Modeling

ZHIZ ARZE & QUC} OIS S0, W, &g
Y, TEE, HLTZE, 7I3H], MK S
9| ZSEH 2ol ALSE = ok, 8t HE
S Sl ux|z, ZE M of, 27 ZAt=
20| 7tssitt, 220l GISKIZIZEAIA
H) XI=MAS 2[5t GISO| HlolEf FEHS ¢

k=) 2 0x
L=
i e 10 ue
LU ol O
I ;0]
O rok
S M=o
L Ho
= o
= o
3ok
m ~
=4
o0 o
roo 4
& h
wW
W)
M o

o
00
_QL

0 2
[EI
Hu
12
[m % ol i

I
>
H
o
il

The application of laser scanning technology
has been popular in the geospatial and survey
industries for many years now.,

However, recent advances in hardware
technology and building information modeling
(BIM) are helping to usher in a new level of
scanning utilization for the building construction
industry.

Scanning for building construction is being
applied most often to existing structures, but is
also seeing an advent of applications relating to
new construction work,

Scanning technology is becoming a critical
function necessary to complete the integrated
BIM cycle and provides a clear value-add for the
integrated BIM workflow,

(Figure 1)

To understand how scanning technology can
be applied to the integrated BIM workflow we
must first take a moment to understand what
laser scanning is and what basic functions it

intends to serve,

What is laser scanning

A 3D scanner is a device that analyzes a real-
world object or environment to collect data on
its shape and possibly its appearance (i.e. color).
The collected data can then be used to construct
digital three-dimensional models.

The purpose of a 3D scanner is usually to
create a point cloud of geometric samples on the
surface of the subject, These points can then be
used to extrapolate the shape of the subject (a
process called reconstruction).

If color information is collected at each point,
then the colors on the surface of the subject can
also be determined (Figure 1)

What is a point cloud model

Created by a laser scanner a point cloud is a set
of data points stored as a coordinate system.

In a three-dimensional coordinate system,
these points are usually defined by X, Y, and Z
coordinates, and often are intended to represent
the external surface of an object, Point clouds
may be created by 3D scanners,

These devices measure in an automatic way
a large number of points on the surface of an
object, and often output a point cloud as a data
file, The point cloud represents the set of points
that the device has measured,

As the result of a 3D scanning process point
clouds are used for many purposes, including to
create 3D CAD models for manufactured parts,
metrology/quality inspection, and a multitude
of visualization, animation, rendering and mass
customization applications,

Most applications such as Tekla Structures do not
read point clouds directly and however use instead
polygonal 3D models, surface models or editable
feature-based CAD models (aka Solid models).

So while point clouds can be directly
rendered and inspected, usually point clouds
themselves are generally not directly usable in
most 3D applications, and therefore are usually
converted to polygon mesh or triangle mesh
models, surface models, or CAD models through
a process commonly referred to as surface
reconstruction,

There are many techniques and solutions for
converting a point cloud to a 3D surface, Some



approaches, like mesh triangulation, build a
network of triangles over the existing vertices of
the point cloud,

Conversion from point cloud to CAD Model

Vendors offer different approaches to getting
a CAD model from a point cloud model. Some
export the NURBS surfaces and leave it to the
CAD designer to complete the model in CAD
(e.g., Geomagic, Imageware, Rhino 3D),

Others use the scan data to create an editable
and verifiable feature based model that is
imported into CAD with full feature tree intact,
yielding a complete, native CAD model,
capturing both shape and design intent (e.g.
Geomagic, Rapidform),

Polygon mesh models

In a polygonal representation of a shape, a
curved surface is modeled as many small faceted
flat surfaces (think of a sphere modeled as a disco
ball), Polygon models-also called Mesh models,
are useful for visualization, for some CAM (i.e.,
machining), but are generally "heavy" ( i.e., very
large data sets), and are relatively un-editable
in this form.Reconstruction to polygonal model
involves finding and connecting adjacent points
with straight lines in order to create a continuous
surface, Many applications, both free and nonfree,
are available for this purpose (e.g. Trimble
Real Works, PointCab, JRC 3D Reconstructor,
imagemodel, PolyWorks, Rapidform, Geomagic,
Imageware, Rhino 3D etc.).

Surface models

The next level of sophistication in modeling
involves using a quilt of curved surface patches
to model our shape. These might be NURBS,
TSplines or other curved representations of
curved topology. Using NURBS, our sphere is
a true mathematical sphere. Some applications
offer patch layout by hand but the best in class
offer both automated patch layout and manual
layout. These patches have the advantage of

being lighter and more manipulable when

(Figure 2)

exported to CAD. Surface models are somewhat
editable, but only in a sculptural sense of
pushing and pulling to deform the surface.

This representation lends itself well to modeling
organic and artistic shapes. Providers of surface
modelers include Rapidform, Geomagic, Rhino

3D, Maya, T Splines etc.

Solid CAD models

From an engineering/manufacturing
perspective, the ultimate representation of a
digitized shape is the editable, parametric CAD
model, After all, CAD is the common “language”
of industry to describe, edit and maintain the
shape of the enterprise’s assets.

In CAD, our sphere is described by parametric
features which are easily edited by changing a
value (e.g., centerpoint and radius).

Laser scanning in BIM construction projects
For most situations, a single scan will not

produce a complete point cloud model of the

subject, Multiple scans, even hundreds, from

many different directions are usually required to

obtain information about all sides of the subject.
These scans have to be brought into a common

reference system and then merged to create a

complete model. The point clouds produced

by 3D scanners can be used directly for

measurement and visualization in the architecture

and construction world, for example (Figure 2) .

e As-built drawings of Bridges, Industrial Plants,
Structures, Offshore Platforms and Monuments
efc,

» Documentation of historical sites

e Site modeling and lay outing / Quality control

» Quantity Surveys / Freeway Redesign

e Establishing a bench mark of pre-existing
shape/state in order to detect structural changes
resulting from exposure to extreme loadings
such as earthquake, vessel/truck impact or fire.

e Create GIS (Geographic information system)

maps and Geomatics,

Benefits of 3D scanning
3D model scanning could benefit the design

process if:

o Working in or around an existing structure

eCreating an accurate 3D survey model to
reference to,

e Increase effectiveness working with complex
parts and shapes.

e Help with design of products to accommodate
someone else’s part,

International BIM Activities

oIf CAD models are outdated, a 3D scan will
provide an updated version,
e Replacement of missing or older parts,

Summary

The implementation of laser scanning brings an
entirely new realm of possibilities to an already
powerful integrated BIM workflow.,

The ability to capture detailed information
about elements in their physical space allows for
more precise use of data.

Whether capturing 3D information for
coordination and prefabrication, or leveraging the
quantity information for estimating and scheduling,
laser scanning is surely a necessary endeavor to
increase the accuracy of project information,

Decreasing hardware costs and increased
software capabilities have made scanning a
competitive advantage for contractors willing to

invest the time and effort into this fully integrated
BIM workflow, €8

~
Michael
Hodgson

Technical Manager,
Steel Segment

Michael Hodgson has worked in the
construction industry for over 25 years, and
has had the opportunity to work in various
roles, from Fabricator to Draftsman to 3D CAD
CAM software solutions supplier, As Technical
Manager for the Steel Segment in Tekla, he
now draws on his vast experience to facilitate
his work in numerous projects such as the
Rayong Oil Refinery in Thailand, and London
Heathrow Terminal 5, and is actively involved
in the implementation of BIM technology in

projects worldwide,
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Implementation Status Update
of BIM for Infrastructure at

Qatar Rail and Japan MLIT
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BIM for Qatar Rail

Qatar Rail is responsible for the design,
construction, commissioning, operation and
maintenance of the entire rail network and
systems within Qatar, Its scope of work is driven
directly from the Qatar National Vision as the
country aims to sustain its development and
provide a high standard of living for its people
by 2030.

The Qatar Rail Development Program
envisions a world-class, efficient public
transportation system which will provide an
attractive and competitive alternative to private
transport. According to a recent report by MEED,
the current value of civil construction projects
in Gulf Cooperation Council (GCC) countries is
estimated at US$1.3 trillion, with US$935 billion
in execution including long-term megaprojects,
US$81 billion out to tender, US$211 billion in
design phases and US$136 billion under study.,

The formation of Qatar Rail began back in
2011 when the Qatar Rail Company was created.
The Qatar Rail will be the owner and manager
of Qatar’s rail network and will be responsible
for the design, construction, commissioning,

operation and maintenance of the entire rail

network and systems, The scope of work is
driven directly from the Qatar National Vision
and forms an essential part of the Transport
Master Plan for Qatar, The Qatar National
Vision aims to transform Qatar into an advanced
country by 2030, capable of sustaining its own
development and providing for a high standard
of living for its entire people for generations to
come, The planned railway systems will support
this vision,

Qatar Rail will develop a world-class, efficient
public transportation system which will provide
an attractive and competitive alternative to private
transport, capable of achieving a significant
modal share, The State of Qatar is embarking on
a momentous venture with the development of
not one but four rail initiatives - to be known as
The Qatar Rail Development Program (QRDP).

Autodesk BIM technologies can play a major
role in creating, managing and executing projects

of such scale and size,

Autodesk BIM Technology

Qatar Rail chose Autodesk’s BIM solutions and
expertise as part of its commitment to employ
world-class technologies as it acts on its vision
to deliver many high-profile and technologically
groundbreaking railway infrastructure projects.
Autodesk’s consulting team will support Qatar
Rail on the implementation of BIM technologies
and practices to help decrease the overall time
and costs of railway projects by minimizing
rework and miscommunication, providing more
actionable insight into projects, and helping
accelerate decision-making earlier into the
project lifecycle,

Qatar Rail adopts Autodesk BIM solutions and
expertise for development, construction and
lifecycle management of an efficient, modern
and high-quality railway system. Autodesk
will provide BIM implementation, consultancy
and advisory services to Qatar Rail towards the
construction of a modern integrated railway
network in the country (Figure 1)

Autodesk will outline specific BIM standards
and processes for the railway project that will
serve as the foundation for BIM requirements
and as a starting point for BIM implementations
for future contracts, Autodesk implements a
technology platform within Qatar Rail to train,
support and collaborate with the company’s

assigned staff for the railway project(Figure 2)



el b

(Figure 1) Autodesk BIM implementation methodology and phased approach

Role and Expertise of the Consultant
Autodesk will provide Qatar Rail with industry

best practices as well as its knowledge of existing

governmental standards to assist Qatar Rail in

establishing definitive standards and processes

to govern all Qatar Rail projects and programs

based on the following standardization activities

around the world including but not limited to:

» Founding member of LandXML. org

eFounding member of buildingSMART
International

eSeat on the BSi B555 Technical Committee,
responsible for B§1192:2007, BS8541 family,
and BS7000-4

o Key member of the technical review committee
for PAS1192-2

eEngagement in, and former chair of, the
National Contract Documents Committee who
prepared AIA Documentation E202-2008:
Building Information Modeling Protocol Exhibit

e Sponsor and active supporter of gbXML

eSupport to the U.S General Services
Administration with their standards
development including IFC model view.

e Bavarian Government FM Handover IFC Model
View Definition,

e Japanese MLIT LandXML 1.2 countrification for

CIM Construction Information Modeling

Construction Inoformation Modeling initiative,

o CIM Technical Advisor to Open CIM Forum,
a vendor group assisting the Government CIM
Initiative by providing technical guidance and
supporting expertise for users.

e Core team member of the UK Government BIM
Task Force

e Founder member of the UK BIM Technology
Alliance, a vendor group assisting the UK
Government BIM Initiative by providing
technical guidance and supporting material for
users,

eFully engaged in the initial pilot projects
proving the usability of COBie-UK-2012 and
preparing a publically available export tool for

the Revit platform.

Construction Information Modeling in Japan

MLIT, Ministry of Land, Infrastructure,
Transport and Tourism, Japan announced to
implement BIM for Infrastructure to the entire
lifecycle of public works in order to leverage
latest ICT technologies available in the industry.
The goals to introduce CIM to the industry
are; 1) to improve efficiency, 2) to improve
environmental protection performance, and 3) to

ensure quality of public works, while reducing

* Leveraging 3D product model

+ From plan and design phase of infrastructure development project
= Throughout construction and most importantly at maintenance phase

| Plan >| Design >|Omstm:tion>m
. =

| Policy and Technology, L

‘“-—:h-_;_:f_ e
[T Cost Reduction +  Design Visualization !
Quality Management = Design Optimization |
Environmental Policy = ICT Construction MCO/MG |
+ Disaster Prevention Policy = O/MP |

> Innovative Construction Production >

International BIM Activities

life cycle cost of construction, operation and
maintenance of infrastructure (Figure 3)

In order to implement the government strategy
to the industry, MLIT took a practical strategy.
MLIT selected 11 CIM pilot projects at detailed
design phase in 2012 and expanded both
number and phase of the pilot projects to 42
including conceptual design and construction
phases in 2013 (Figure 4) . 8
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Ph.D.

APAC Infrastructure Sales
y Development

Autodesk Inc.

Dr. Yoshihiko Fukuchi is currently
responsible for Infrastructure business
development in Australia, New Zealand and
Korea and Japan at Autodesk Inc,
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(Figure 4)
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Singapore BIM Roadmap: An Update
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Dr Evelyn Teo Ai Lin Associate Professor National University of Singapore

Abstract

As part of an economy-wide drive to enhance productivity in order to increase
competitiveness, the Singapore government has introduced Construction
Productivity and Capability Fund (CPCF) to assist the construction industry to
improve the levels of productivity in the industry. Sequentially, to strengthen the
technology capabilities of the industry, a Building Information Modelling (BIM) fund
has been introduced as part of the CPCF Fund to help the construction industry to
adopt advanced information and communications technology (ICT) so as to achieve
productivity growth, Hence, the Singapore BIM Roadmap (five-year plan) had been
devised by Building and Construction Authority (BCA) with the aim of helping
the construction industry to enhance its productivity performance by encouraging
the use of BIM. The BCA has developed five strategic thrusts to overcome the
challenges faced by the industry when implementing BIM. The results have shown
that the strategies are effective and the firms of local construction industry have
experienced an average of 21,5% efficiency gains when using BIM as compared
to 2D CAD. The BCA has introduced new initiative to help the industry to move
forward by establishing the BIM R&D Steering Committee to formulate the BIM
R&D roadmap concentrating on BIM strategies, practices and technologies steering
towards overall construction productivity improvement, To build up Singapore’
s BIM R&D capability, two Centres of Excellence (COEs) have been set up: one
at the National University of Singapore (NUS), and one at Nanyang Technological

University (NTU) to support local industry’s BIM adoption efforts.

Overview of Singapore Construction Industry

Productivity has been accorded top priority in the current growth strategy for
Singapore's economy, However, the construction industry in Singapore, as in most
other countries, is renowned for not being able to keep pace with the technological
advancements and realising productivity gains and hence result in gross inefficiency
(Smith and Tardif, 2009; Singapore Budget, 2014).

As part of an economy-wide drive to enhance productivity in order to increase
competitiveness, the Singapore government has introduced Construction
Productivity and Capability Fund (CPCF) to assist the construction industry to
improve the levels of productivity in the industry. Sequentially, to strengthen the
technology capabilities of the industry, a Building Information Modelling (BIM) fund
has been introduced as part of the CPCF Fund to help the construction industry to
adopt advanced information and communications technology (ICT) so as to achieve
productivity growth, With the announcement that BIM e-submission be made a
mandatory requirement for all public projects, starting from 2013°, it is apparent
to see a sudden rush for the construction industry to gain knowledge of BIM in an

attempt to be BIM-ready.

Update of Singapore BIM Roadmap
The Singapore BIM Roadmap (five-year plan) had been devised by Building and

© Mandatory Architecture BIM e-submissions for all new building projects
greater than 20,000m2 in 2013 and by 2015, mandatory Architecture and
Engineering BIM e-submissions for all projects greater than 5,000m’,
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Construction Authority (BCA) with the aim of helping the construction industry to
enhance its productivity performance by encouraging the use of BIM.,

In order to increase the adoption rate of BIM, the identified challenges faced by the
construction industry such as (a) lack of demand for BIM, (b) entrenched in the 2D
drafting practices, (c) steep leaming curve to build up BIM expertise and (d) lack of
ready pool of skilled BIM manpower; have to be overcome, Five strategic thrusts as
shown in Figure 1 were formulated to overcome the said challenges with the public
sector taking the lead (Figure 1) .

With BCA rolled out of the BIM Fund under the CPCF in 2010, more than $16
million of the fund have been dedicated to aid more than 600 firms to jump start
their BIM journey. These firms have experienced an average of 21.5% efficiency
gains when using BIM as compared to 2D CAD,

Surveys were conducted by BCA to examine the effectiveness of the implemented
strategies and the results of these surveys showed that improvements have been
made with the respondents highlighting that their productivity levels have been
greatly improved (Figure 2) .

The feedback from the local construction industry stating that the launch of the
Singapore BIM Guide version 2 and BIM Essential Guides on 1 August 2013 have
been handy to assist them when implementing BIM for their projects.

BIM R&D Roadmap

A BIM R&D Steering Committee has been established to formulate a BIM R&D
roadmap, concentrating on BIM strategies, practices and technologies steering
towards overall construction productivity improvement. To build up Singapore’
s BIM R&D capability, two Centres of Excellence (COEs) have been set up: one
at the National University of Singapore (NUS), and one at Nanyang Technological
University (NTU) to support local industry’s BIM adoption efforts,

At NUS BIM Centre a BIM Integration Roadmap has been developed to augment
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the BIM capability of Singapore Construction Industry for the up and coming
areas related to BIM. It seeks to improve productivity and quality by transforming
the way people design, deliver and manage the built environment through BIM
innovation and practice, This will deliver greater value to clients and users in terms
of cost reduction, higher quality, safety, and better performance of facilities over
the entire life cycle, To achieve this goal, the NUS BIM Centre will be embarking
on a series of BIM research projects to develop and implement best practices, It
will work with local stakeholders as well as international collaborators{Table 1) .

The NUS BIM Centre will conduct research using BIM technology to analyse the
project and financial risk so as to make the construction process more efficient,
The research agenda of the NUS BIM Centre will focus on the Life Cycle Approach
in utilizing the six mandates of building and infrastructure projects, They are
Architectural Design, Building Performance and Sustainability, Construction and
Engineering, Project Delivery, Facilities Management and Demolition, NUS' vision
for BIM Centre is to create values both locally and internationally working with
public agencies, regional universities and agencies, international centres to conduct
cutting edge research and develop policies as well as test-bedding the innovation,
In short the proposed programme aims to transform BIM value, enhance BIM
technology and differentiate BIM education/research/practice locally and globally.

The BIM Centre at NTU is focusing on pre-casting and the approach is different
from NUS BIM Centre,

Conclusion

The Singapore BIM Roadmap with the rolled out of the BIM Fund under the
CPCF in 2010, more than 600 firms have tapped on this BIM Fund to jump start
their BIM journey. As a result, these firms have experienced an average of 21.5%
efficiency gains when using BIM as compared to 2D CAD. To further assist the
industry, the BIM R&D roadmap has been established focusing on BIM strategies,
practices and technologies steering towards overall construction productivity
improvement, As such, two Centres of Excellence (COEs) have been set up: one
at the National University of Singapore (NUS), and one at Nanyang Technological
University (NTU) to support local industry’s BIM adoption efforts,
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SHoP Arhictects and SHoP Construction Case Study

Aki Moriwaki

Challenge:

SHoP Architects and SHoP Construction
(SC), collectively “SHoP,” needed to quickly
design and deliver an innovative, modular
residential home for an area hard hit by
Hurricane Sandy.

Solution:

SHoP chose the cloud-based
3DEXPERIENCE® platform, including the
IFWE Compass for intuitive navigation and
dashboarding; CATIA, the 3D modeling app;
and ENOVIA, the social and collaborative
app.

Benefits:

Using the new 3DEXPERIENCE platform
enabled online collaboration among all
the project’s stakeholders — from the
owners to designers, engineers, and the
fabrication and on-site construction teams
— to accelerate the project schedule and
maximize savings.
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SHoP Architects is a world-renowned design
firm, SHoP Construction reconnects owners and
architects to the construction process.
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Envelope Engineering
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1. You may download the digital copy of ‘the BIM" at www buildingSMART or kr/thebim/list aspx.

2. You are welcomed to contribute an article to 'the BIM' from all over the world, If you have news or information which you
may think valuable to the reader, please send to bsk@buildingSMART or kr,
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BIM Application Project in MEP_ELEC.

MZA oixt
Gang-Jin, Seo Director

FolCEStA LR AR

AUSS el

This aim in this article is to introduce how
to use BIM for MEP systems in electrical
engineering projects. The article consists of
the following sections.

1. Introducing BIM for Electrical
Engineering Projects

Here, we try to improve the understanding
of BIM for electrical engineering projects.
Electric properties are data of Voltage(V),
Phase(P), Load(W), lluminous(Im), other
must be need to library and they can
calculate to loads, calculate to Loads,
lluminous, Feeders because there are add
properties for essential Data in each library
in BIM of Electrical.

2. Electrical BIM for the Daegu Baseball
Stadium Project

The project is an attempt to design and
simulate a lighting tower using |ES files.
The project includes a switchgear system
layout of discipline Electrical Room and

Dong-woo, Shin Assistant manager

YEDA Engineers Co., Ltd
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Cross Check with other through BIM
modeling can be construction review and

development. Also, the project can be know

relationship and duplicated at receptacle

place and other facilities. They can know to 9.2t
cross check with integrated wiring systems

(LAN and telephone), TV systems, CCTV
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3. Electrical BIM for Modular Projects T IR AN
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Recent projects of Korea CIM

288 hizop
KIM, Seung-Hyuk President
= M.0to] e

HEH yoi

Korea CIM

Introduction

In 2007, Korea CIM established the BIM
Department and it nowadays has about 30
architectural and mechanical BIM engineers.
Our department has participated in various
large projects and given BIM a based
design or construction technical help.

BIM for Design

At the end of 2012, Shinhan A&E
proceeded with Meritz Fire & Marine
Insurance's new training institute project
using a BIM based process. Its different way
to draw a plan from CAD and preconception
about BIM modeling made initial problems,
finally it improved ordering organization's
space perception and they could feel
the effect by BIM application through
fundamental effect of securing consistency
of plan and cross section.

POSCO A&C constructed 3 apartment
houses with 270 households in new city
in North An Khanh in Vietnam. Different
from general house plans, this project has
curved shapes and all different 9 housing
units layered variously in one apartment. In
process of modeling, we used the way to
check some errors and insufficient plans
making proper solutions right away.

BIM for Construction

NHN's Chuncheon research complex has
3 buildings which are linked with ground
passageway. All designs are composed of
lineal members but inclined members made
this building difficult to understand. We
proceeded this project placing emphasis on
wrong construction and construction delay
trying to improve understanding of field
workers, preview interposition factors of
revised plan, and make several alternatives.

Gimcheon-si Korean Electrical Power
Technology's new headquarter has 28
floors and a gross floor area of 146,000 m2.
It's a large construction and has not enough
construction period, so revising design
through pre-construction analysis and quick
decision is important.

KIM, Yong-Deok Managing Director

2 ou

KIM, Woo-Jin Director

Conclusion

The strong point of Korea CIM BIM
Department is that we have many
experienced BIM engineers and are
supported by laboratory of technology. At
present, we carry out Samsung Electronic
semiconductor factory consulting and want
to support constantly with improving quality
of Korea construction industry by applying
reasonable and efficient BIM process.
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Seunghyuk Kim is the President of
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Korea CIM and spread the information
in the field of building and construction
sector, Currently, he perform a Master’s

course of Architecture, Graduate School of

Engineering, in Hanyang University,
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Since 2007, Korea CIM working and
BIM BIM Consulting and is responsible for
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Kim, Woo-Jin is the BIM Chief Consultant
for Korea CIM Ltd. He has nearly 10 years

of experience in architectural design and
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The Current Situation and Effect of Underground

Pipe System BIM Application

gralal 23 Park, Sangmin General manager
Seoyeong Engineering

BIM is difficult and expensive design
method because it is required lots of design

limited to design scope. He is creating new
value with BIM and researching quantitative

infrastructure cost and demand new value result.
creation with BIM such as remove potential
uncertainty and respond to risk.

Underground pipe networks have been BIM & JHQ

AAAL QA B ) BIME AFgl ol 2&3}7]
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lots of risk during facility maintenance and

operation but BIM design process can

make more efficient and certainty rather
than traditional design process.

By adopting underground BIM design,
project can get the following value.

e Accurate position information: All BIM pipe
networks and electrical conduit design
have to review clash detection and make
zero conflict prior to submit construction
model. Also all underground models have
horizontal X, Y information within plan and
Z information with longitudinal profiles.
After construct underground pipes and conduit
which is check by VRS & RTK GPS and revise
construction model under survey data.

eDetail design: All BIM underground
systems have detail design model and
unique attribute which is not available in
traditional design
Also, BIM design model data can be
sharing with other analysis software such
as XP-SWMM and EPA-SWMM.

¢ Data Collaboration: BIM software of MEP
and Architecture division is use Revit but it
is not acceptable for civil division. However,
we need collaborate with A&E. Most of civil
software not supported IFC 2x3 but Bentley
software line have Revit plug-in for data
interoperability with A&E. Revit BIM model.
¢ O&M Data source: BIM model can be
supply to operation and maintenance
software raw data which is expand with IT
technology such as GIS and smart phone.
Seoyeong engineering BIM design is not

i
2=
T
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Investment Valuation Process for BIM

BYHH Ay
ZKCMC BIMAIAE

BIM technology is applied according to
the requirements of the applications of
owners in the field of construction. Owners
requesting to classify the common objective
of BIM often have difficulty performing
valuations. BIM satisfaction continues
to improve in new companies, and new
projects to which the valuation of each
construction sector indicator can be applied
are needed. For the valuations of common
owners, designers, and construction
companies in the future, the Return on
Investment (ROI) analysis application can be
used. In addition, the DB of BIM valuation
results and the characteristics of field-
specific BIM project valuations can be used
for investment management. The BIM cost—
income ratio can regulate item-classification
performance indicators and qualitative and
quantitative factors to identify the core of the
evaluation process of BIM ROl investment.

Business performance BIM ROl analyses
can be utilized to plan financial strategies
in the field of construction. BIM technology
previously introduced in the field of

Yoon, Myoung Chul PhD.
KCMC Co., Ltd. BIM division

consensus and effective management,
and ROl DB deployment will need to be
introduced in order to build confidence.
By introducing new forms of social
consensus, the BIM construction culture
can be actively promoted, convincing users
of the improvement to the efficiency of
construction organizations.
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Yoon, Myoung Chul earned his Architectural Engineering
Ph.D. degree and Master’s degree from Gyeongsang National
University, studying “An Architectural Form-creation Process
in the Transformation of Topological Form” and BIM linking,
Developed his knowledge of Digital Architecture and Design/
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Seip Lee has received bachelor and master degrees in Architectural Engineering at Yeung Nam University and now
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IFC4 coordination view project

underway

New model view definitions will speed uptake of IFC4

A project to create a model view definition for IFC4 launched on 1 January and is now
half-way through its workplan, The development of this essential tool is being done by
buildingSMART’s Model Support Group, led by Thomas Liebich, and work is expected to
complete in August, The tool is key to unlocking the benefits of IFC4 and allowing end-

users to achieve swift, open workflows,

“The coordination view for IFC 2x3 was broadly
acknowledged to have been very successful,
says Thomas, ‘But now that we are moving on
to a model view definition for IFC4, we have the
opportunity to learn from past experiences,’

Why is the model

coordination view needed? A model view
definition (MVD) is a subset of the IFC standard.
‘Software solutions supporting IFC are always
based on an MVD - a subset that meets the needs
of one or more particular use cases, Thomas
explains, “The coordination view is probably
the most important tool for implementing IFC in
commercial software products,’

The main use case of the coordination view
is to support the exchange of information
between the separate models of the structural,
architectural and building services disciplines.
The architectural design mustn’t obstruct the

IFC
design transfer view

IFC
reference view
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structural elements and the building services
mustn’t block either the structure or the
architecture: for this reason, the clash detection
support of IFC has long been valued. It is
regularly cited as one of the greatest benefits of
IFC. A number of other use cases are also
covered in the MVD, including consistency
control, building code checking, the coordination
of voids and tighter integration of architectural,

mechanical and structural design and detailing,

Swift and easier to use
: the new coordination view

Coordination planning and clash detection
represent one of the most important workflows
today. The IFC 2x3 coordination view was
widely implemented by software vendors who
submitted their products for bS certification -and
overall it commanded the confidence of the
market, But end-users were in practice often
frustrated because it did not distinguish between
different workflows. The many demands
made of it meant that heavy computation was
necessary and this in turn led to long loading
times for import and export, For certain activities,
the complex geometry inherent in the view, and
the way it operated, made it cambersome, It was
providing a sledgehammer to crack a nut, or -
as Thomas puts it - ‘it was shooting beyond the
mark’,

To resolve this problem, the Model Support
Group decided to split the coordination view

Building information model Source: AEC3

into two sub-views: the IFC4 reference view and
the IFC design transfer or handover view.,

The goal of the reference view is to enable the
swift, accurate exchange of information between
disciplines for reference, As the definition of
the project explains, the view must allow 100%
correct explicit geometry and 100% correct
attributes, properties and spatial structures, with
rapid export and import times and no need for
rework,

The goal of the design transfer view - this is
a working title - is to allow the BIM model to
be handed over to the next stage of editing,
which is likely to be a once-and-for-all adoption,
with a modicum of rework and longer import/
export times acceptable, Responsibility for the
transferred model is likely to be taken over by

the receiver,

‘While providing a generic solution, we are
able to meet the separate needs of reference and
transfer, says Thomas,

What next?

The project, stage one of which is funded
by the Norwegian National Office of Building
Technology and Administration, is expected to
complete in two phases in July and September,
Software companies can then start to implement
the view in their software products, with
buildingSMART certification to IFC4 due to begin
some time in 2015,

‘Results of our work will provide immediate
benefits,” concludes Thomas. ‘End users will
be able to use open solutions for collaborative
workflows, clients can require project information
to be delivered in an open format and software
vendors will be able give their customers design
tools that work fast and efficiently.” €8
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BuildingSMART responds to

market demand

BuildingSMART International is embarking on change, intended to transform it into a more
effective and transparent organisation that will command greater respect across the global
industry, There are priority projects that buildingSMART is anxious to do - projects much
needed by practitioners - and the transformation will position bSI as the partner of choice
among sponsors, The International Council will vote on the proposed changes in May.

The buildingSMART week in Stockholm

The buildingSMART week in Stockholm heralded
changes at bS| Source: Holger Ellgaard CCSA-SA 3.0

heralded some of the changes. The International
User Group (IUG) and the International
Technical Management Committee (ITM) will be
merged under the new structure, Anticipating
this change, the two streams of activities held
longer plenary sessions, and the separate
sessions were shorter and more targeted,
Another element of the restructuring is the
new chapter strategy. Here the roles of the
chapters and International will be more clearly

defined and links between the centre and local
chapters are being strengthened. Collaboration
between chapters and between projects is also
emphasised, and a cross-boundary approach
was already emerging in Stockholm. For
example, Korea's work on IFC for roads is
envisaged as being brought closer to the centre
and designated an official bSI activity, And the
Infra Room formally encouraged its projects to
explore ways of helping to populate the bSDD
with infrastructure definitions,

A paper setting out the proposed changes will
be available after the Beijing meeting, 8

News reporting on bSI website

New version of bSDD

The Product Room announced the launch
of the new online version of bSDD during
bS Stockholm week. For the full story, visit
www.buildingsmart,

org and follow the links to publications and

news releases,

PhD students learn about

buildingSMART

The Technical University of Denmark held a three-week course for PhD students on the

buildingSMART approach in January 2014,

The course, entitled ‘Process and data modelling for the built environment’, was run by

Jan Karlshgj, chair of bS Nordic,

‘In just three weeks, I raised my knowledge of
IFC and open BIM to a level that I had not achieved
in three years of my PhD studies, said one student
afterwards. This was largely due to the expertise
that Jan had assembled for the course, He was
joined by Viino Tarandi (KTH, Stockholm), Tim
Chipman (Constructivity, US), Léon van Berlo (TNO,
Netherlands), Thomas Liebich (AEC3, Germany)
and Hévard Bell (Catenda, Norway), who gave their
presentations via the web,

The students appreciated the ‘lightning instruction’
they received on buildingSMART matters, covering
the various bS tools and standards, including IFC,
IDM, MVD, BCF and bSDD. They learnt about
software implementation and certification, how data

is validated and the role of model servers, They got
the opportunity to test different model servers, using

ifcXML and sending requests in BCF between
different programs, ‘The hands-on experiences
generated a lot of questions,’ said the same
student, ‘Usually these questions go unanswered
but because we had the chance to ask the right
people, we got the right answers,’

This is the first year the course was held and it
was attended by four Danish students. The plan
is now to hold it once a year in June, run by
Jan Karlshgj in Copenhagen, with collaboration
from Véino Tarandi at the Royal Institute of
Technology in Stockholm, opening the course to

a wider intake of students, ‘Getting our

Visit the Technical University of Denmark’ s web page about the course (in English):
http.//www._kurser,dtu.dk/11626.aspx?menulanguage=en-GB

buildingSMART experts to explain the theory and
practice of the buildingSMART deliverables to
PhD students will have a ripple effect,’ says Jan,
‘The students will carry their knowledge to the
firms they go on to work for and have an impact

on the uptake and use of open BIM.," €8

PhD students receiving instruction on the buildingSMART
approach to information sharing

Governance

New appointment

Jessica Tune has taken over the book-
keeping role for bSI, following the departure
of Beryl Garcka.

Welcome! Warmest thanks to Beryl, who
was with buildingSMART from 1996. She
fulfilled a variety of roles in administration,
finance and membership, first for bS UKI and
later for bSI.

Jessica can be contacted at jess,
tune@buildingsmart, org
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International News

Creating

business value
through BIM

International survey to explore the
economic benefits

What is the value of BIM to the way you
work? Could you pinpoint the activities that are
bringing the greatest benefit? And, importantly,
do you know how other companies out there
are benefiting from BIM? A survey on value
creation through BIM, which kicks oft in May,
will be exploring the answers and offering
participants insights into how to achieve a
stronger business economic approach.

Managing the survey is Susanna Vass, PhD
student at the Royal Institute of Technology
(KTH) in Stockholm, With her background
as an analyst in corporate real estate and
finance, she is accustomed to evaluating and
measuring projects, but when she moved
to the construction sector, she found a less
rigorous approach, ‘It was while working at a
construction firm that I realised that certain parts
of the construction industry make no economic
evaluations of their projects after completion,
she explains, ‘Economic values matter most
when deciding whether to do a project or not,
but full post-project evaluations are much rarer,
In a busy firm, work to assess the value of BIM
may not be a high priority.

‘I decided to dedicate myself full time to help

develop the construction industry’s ability to use
IT fully to create business value, and that is what
has led me to my research today, she adds.

She mooted the idea of a wideranging
study of construction projects in which IT
is considered not only from a technical and
engineering perspective but also from a
business perspective to ascertain whether
BIMassisted projects experience higher positive
effects. In the end, she opted for a sharper,
narrower focus on how firms need to use BIM

in order to create value,

Scope of survey

The survey covers what business value
is and how it is achieved, ‘In the survey I
want to explore whether there is a positive
statistical correlation between perceptions of
the businessvalue of BIM and the strategies and
work practices that are adopted,’ says Susanna,
‘If you have the right practices and procedures
for BIM, will you realise the value creation? If
not, what should you do?

Although the business value of BIM has
been emphasised in previous research, such
as the McGraw-Hill reports, BIM users have
sometimesbeen left wondering what they need to
do to realise the potential of BIM. Susanna’s research
offers all respondents an immediate benefit.

The results of the survey will be made

Take ten minutes---

... to answer the survey. There are 12 plain-speaking questions.

Respond online at:
https://www.surveymonkey.com/s/
CreatingBusinessValueThroughBIM

or contact Susanna Vass for a pdf version (svass@kth.se)

available through a report and an anonymised
database, and respondents will receive the
report in advance of publication. Probably
more useful, they will be given access to the
anonymous database, which will allow them to
concentrate on the results by, for example, type
of respondent, so that they can see how other
industry players are deploying BIM. Participants
will be able to select parameters and get an
immediate output in tables, graphs or statistics.

‘By enabling participants to make their own
selection of the data to be analysed, they will
receive a powerful tool and competitive resource
as a thank you for their participation in the
survey, states Susanna,

Susanna’s immediate goal is to highlight what
organisations need to do to create business value
through BIM. She plans to go on to develop
reliable easy metrics for evaluating the business
performance of BIM projects.

Anyone involved in the construction industry
can take part - project managers, MEP engineers,
architects, facility managers, consultants and
others-+- the more diverse, the better, Both
experienced BIM users and novices will be
welcome, 8

& gy
Susanna Vass

Next steps in certification

BuildingSMART’s Certification 2.0 was
developed after full consultation with industry
and is widely acknowledged as a step
improvement over its predecessor, Now bSI
is rethinking its software certification offering,
taking into account experience with 2.0,

At a meeting in Munich on 23 and 24
April, representatives of CSTB (the French
construction research body), BRE (its UK
counterpart) and Munich University of Applied
Sciences got together with bSI officers to
consider how industry needs and trust in
buildingSMART standards can be met,

64 The BIM_ The Building Information Modeling

The trigger for revising the bS certification
process is the accreditation of IFC4 last year
and the Model Coordination View project, now
underway. Together, they will allow software
vendors to implement IFC4, and resulting
products will benefit from bS certification to
ensure they fulfil the greater functionality of IFC4.

A significant trend in projects is the ‘data
drop’ - a series of milestones in a project when
project data has to be merged and consolidated,
so that decisions on the project can be taken.
Each step of design and, later, handover to FM

represents one of these crucial points, Under a

new certification process, the key transactions
which need a data drop would be central to
certification. Developed in this way, the new bSI
certification would make a strong contribution to
seamless progress on a project.

Further down the line, bSI is planning the
certification of processes and of people and
organisations who are competent in open BIM.
Currently, bSI certification activities are being
done in Germany but they will now be extended
to France and the UK, and
then to other countries,
Certification to IFC4 is likely
to start in mid-2015, with
certification to IFC 2x3 still
available, €8 IFC2x3 CV2.0
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New bSI award for Heroes of

Interoperability

An award scheme is being set up by bSI to
raise awareness of the business benefits of
buildingSMART standards and processes. The
new award, entitled Business Gain through
Open Technology, will be made to the project
that most clearly demonstrates effective and
inspirational use of open standards,

‘We want to create awareness of our
buildingSMART solutions used in both
government and private sector projects - and a
good way of generating publicity is through this
award,’ explains Jan Karlsh ¢ j, a member of a bSI
panel that is coordinating work on the award,

‘And we want to highlight the practical
impact that our solutions are already having

on projects, adds Kijell Ivar Bakkmoen, who is
also on the panel, ‘There are front runners in
bS solutions out there and we want to single
them out as heroes.” The call for entries will
begin in June and chapters will be asked to
encourage prospective entrants in their own
territories, Entries will be whittled down to
a short list of tenover the summer and the
project profiles of the finalists - the ‘heroes of
interoperability’ - will be posted on the bSI
website, The winner will be announced during
buildingSMART week in Toronto in October,
Practitioners in the AEC and FM industries
can make submissions; so too can clients. Both
members and non-members of buildingSMART

are welcome to take part. Projects entered
must use one or more of the buildingSMART
tools and standards (IFC, bSDD, IDM, MVD
and BCF). The entries will be judged by an
international jury drawn from buildingSMART
chapters around the world, representing the
many aspects of a project - design, construction,
operations, business value and so on.

Projects entered into the award scheme will
be identified, as will the participants, The aim
is to be transparent, not anonymous, However,
full access to project details (such as technical
installations in a hospital) will not be required
- only limited project information need be
disclosed, ‘We hope that the award will raise
the profile of the buildingSMART-style projects
that are being executed, to the benefit of the
entrants, concludes Jan, ‘At the same time,
the award scheme will allow us to share best
practice on how to adopt bS deliverables and
openBIM,” €8

CEN looking to develop

BIM standards

A working group has been set up by the
European Committee for Standardization (CEN)
to establish a permanent Technical Committee
for standardisation around open BIM and
identify where the gaps in standards lie. The
group held its first meeting in Oslo on 1-2
April, with general agreement on the urgent
need for standardisation, The lack of standards
and loose guidelines were seen as holding
back the potential of BIM.

Representatives of 16 EU countries took part,
with Lisbet Landfald from Standards Norway
as secretary and 9ivind Rooth from the
NorwegianBuilding Authority convening the
group. The group will start by putting together
proposals for its scope, work programme and
business plan. The idea is that existing ISO
standards will be adopted as European (EN)
Standards, The new Technical Committee can
then choose to adopt and develop additional

What is open BIM? #1445

Give yourself four minutes,

Could you explain what open BIM is, who is
affected, the benefits it brings and its impact on
asset operations? Be clear and persuasive and
don't repeat yourself,

You needn't try, because it has been done
for you, A four-minute video, produced by bS
Norway, is available on YouTube, explaining -
in English - the methods, scope and benefits of
open BIM, ‘We wanted a simple tool to inform

and involve those who are outside the
buildingSMART world,” says Steen Sunesen,
MD of bS Norway.,

‘The animation is deceptively simple: it
moves swiftly into outlining quite complex
processes but without losing its straightforward
narrative thread,” If you need to communicate
the nature of open BIM to the inexperienced,
copy off the buildingsmart link and include
it in your presentation, The video is already
being used in the US, Australia and Germany
as a useful aid to non-techies, 48
Visit www. buildingsmart.org and follow the link from
the home page.

Sponsors: Norwegian Building Authority, Norwegian

Building Products Association, Norwegian Home
Builders Association and IFD SignOn,

standards at the CEN level to harmonise the
classification of objects, products, processes
and standards. Four core ISO standards,
embodying the bS standards of IDM, IFC and
IFD (bSDD), are prime candidates for adopting
as EN standards: 1SO 29481, Parts 1 and 2, ISO
16739 (IFC4) and 1SO 12006-3,

The working group, known as CEN/BT/
WG 215, will make its proposals by December
2014, 8

BuildingSMART International

ExCom

Chair: Patrick MacLeamy

Deputy chairs: Reijo Hanninen and Rasso
Steinmann

Treasurer: Nick Tune

UG chair: Kjell Ivar Bakkmoen

ITM chair: Francois Grobler

Members: Alain Maury and Deke Smith
Secretary/business manager: Chris Groome
Newsletter & communications

Editor: Betzy Dinesen

Designer: Jane Thompson

Contact points

grobler.bim@comcast.net (Francois Grobler,
technical management)
rasso.steinmann@steinmann-consult.de
(implementation and certification)
tl@aec3.com (Thomas Liebich, IFC matters)
kjell.ivar.oakkmoen@helse-sorost.no

(user group)

rogerjgrant@gmail.com (Product Room and
bS Data Dictionary)

jan@gravicon.dk (Jan Karlshej, Process
Room and IDM)
chris.groome@buildingsmart.org (Chris
Groome, bSI matters generally)
warwick@drshunt.freeserve.co.uk (Warwick
Hunt, website matters)
jess.tune@buildingsmart.org (book-keeping)
betzy.dinesen@btinternet.com (newsletter)
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sliiel BIM =&t

£ Fiatech, “An Overview of Existing BIM Standards
and Guidelines” Hij=

~ | 0|3 Fiatech2 zHd 10&
~ | AutoCode Projecte] &lstoz
An Overview of Existing BIM
Standards and Guidelines
£ i Estlct 2 EMe
AutoCode Projectdl| 37|
&2 0|2 2872] =L BIM
Standard®?} Guide7} ZE 2 2A0| A= L15HH (0] lon, & &
Mz Fiatech Zm|0|X|7} ol otz ZIFM CIR2EE J4S3ict,

Z12 AutoCode Project= BIM H|0|E{9] X}= Code CheckE Z&tst
ANl HENN S JHS3A st 71&olLo] SHolct,

http://www cvent.com/events/mproc . aspx?m=00000000-0000-0000-0000-

000000000000&u=http%3a%2f%2fbit ly%2f1jrAs8c&l=An+Overview+of+Exist
ing+BIM+Standards+and+Guidelines

buildingSMART International,
Data Dictionary Online 744

e ‘ == puildingSMART International
K|+ 38 192! Data Dictionary
OnlineE 7§A35tQict &1
Z Data Dictionary2t Object
o o&at 1o w2t ofH
27t Zgteojof X E F
25 =2 A2 §xf ISO
12006-3:2007 (Building construction: Organization of information about
construction works, Part 3: Framework for object-oriented information)=
7|HOZ JHet=| A,

http://www buildingsmart org/standardsy/ifd/dictionary-international-
framework-for-dictionaries-ifd

Autodeskiit , Qatar Railz} BIM AMH|A A2t &1

Py ] AutodeskAl= X[ 38 20,
o Qatar Railz} BIM AJH|A 7|2t
2 HZFC L YEFCH

=2 |22 Esf| AutodeskAt
= Qatar9| #Cjx oz =3t
R AMS 25l ez
s 37 BIM A3, 71ME! 3! 1t
2 MH|A £ Qatar Railol| ®| 28t of™o|ct,
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28 71 QatarLi2| Doha Metro Project 1EtA|0f| CHSE Zk1S ZIgHE oM 2
2 2 Projecte| kx| o 7= Rlof| HBICH,

http://news .autodesk com/press-release/architecture-engineering-
construction-civil-infrastructure-and-natural-resources/aut-4
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55 AIA TAP, 2014 BIM Awards $=AHsH St

o= AEAL E3(AIA)
TAP(Technology in
Architectural Practice)ti| M
Rt 48 1, 20054 2E
104 00121 2l= BIM
Awards?| 67 £F A8
NS wEYCE SojHe 1%
ot M Z2HE 2T oAl §/

WE ZSi2(Qion, REE S45 0 243 A oS 2ot

« (X| 4=} Stellar Architecture Using BIM Delivery Process
Innovation Citation §&
®» Perot Museum of Nature and Science ZZME : Morphosis
Architects

« Stellar Architecture Using BIM Citation £
®» Anaheim Regional Transportation Intermodal Center ZEME :
HOK-+Parsons Brinckerhoff

« Delivery Process Innovation & (324)
®» Pegula Ice Arena at The Pennsylvania State University Z2XE :
Crawford Architects
®» QOutpatient Care Paviion ZZM E : Cannon Design
®» Enchanted Storybook Castle ZZM E : Walt Disney Imagineering

« Delivery Process Innovation Honorable Mention £&
» Northwestern Mutual Van Buren Office Building ZZM E : Eppstein
Uhen Architects
» Exemplary use of BIM in Facility Management |
Operations Honorable Mention £-2
®» Rehabilitation Hospital ZZX E : Carolinas HealthCare System

« Process and Technology Innovation Integrating with BIM Citation £&
» Tally Revit Application : KT Innovations

http://network aia org/TechnologyinArchitecturalPractice/home/buildinginform
ationmodelingawardsprogram/2014recipients

& NBS, “National BIM Report 2014” H{=

2=t NBS(National Building
Specification)|A |+ 42
17, 920 SmartMarket
Report Z{0j2t & 4 9=
: National BIM Report 20145
= - ; HiZSICH 12 NBSE &

' VS EAsUsRBAYE RI2H
e I HE 71X|2 A1 15052 7
HE ERE 30 MSL| AE HFE Ald AIAH 22| J|2o|ct,

http://www thenbs.com/topics/bim/articles/nbs-national-bim-report-2014 asp
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(EX: Autodesk ReCap Overview)
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(J&ly Autodesk Vault Work Flow
(EX: Autodesk, 2014, Getting More Value from your
BIM Process with Autodesk Collaboration and Data
Management Products)
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(2l plusspec (EX{: plusspec.com
- https://www plusspec.com/blog/4d-and-5d-in sketchup/
- https://www youtube com/watch?v=IEgjp82XAXc)
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Oasys Software
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Lego Build
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Quality Certification Center at buildingSMART Korea
- BIM software certification

buildingSMART is carrying out software certification service. This service is for
local certification by buildingSMART Korea and international certification by
buildingSMART International.

The criteria for local certification are 1) supporting Korean characters 2) supporting
KBIMS properties 3) satisfying PPS(Public Procurement Service) standards for space
and element objects.

Meanwhile, the international certification is progressed through IFC Certification
2.0 service. The local certification is required for BIM software to be sold in Korea.
Presently, three software are under local certification process, which should finally
receive the international certification to be accepted internationally.

The process of applying local certification is 1) to visit buildingSMART Korea (www.
buildingsmart.or.kr) 2) to select member service menu 3) to select quality service
menu 4) to download an application form from software certification service page 5)
to fill out and send the form to buildingSMART Korea.

Question | Research Department at buildingSMART Korea,
070-4066-3423  bsk@buildingsmart.or.kr
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