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PREFACE

The International Scientific Conference People, Buildings and Environment enter into the 9th
run. Increasing interest of participants shows that interconnection of research themes of the
branches of construction economy and management, water management and water structures,
landscape formation and protection was correct decision.

The conference brings opportunity to present new results, which are obtained during solving
of research projects. Sharing opinions and debates on these results and processes of their
achievement are important tools for development of scientific discipline. I am pleased with
increasing interest of our colleagues from the Czech and foreign universities, which always
enrich our scientific research with new experience or confirm that the development of our
researches goes in the same direction that the national economies feel the need to research the
same or similar topics.

This year’s conference is extended with the new section University learning and teaching,
which extends our discussions with the dimension of knowledge transfer.

I wish to all participants a pleasant stay at this year's conference, which takes place in
beautiful premises of castle in Kitiny, acquiring new knowledge, new contacts and personal
success in other creative work.

Jana Korytdrovd
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BUILDING INFORMATION MODELLING (BIM) BASED
CHANGES IN THE MANAGEMENT OF CONSTRUCTION
PROJECTS

John-Paris Pantouvakis'

Abstract

As most construction projects are large and costly, collaborative working through the use of a
common information model called BIM may streamline efforts and resources to be used more
effectively and efficiently. The usability of such a BIM can be evaluated by considering three
interrelated perspectives: the technological, organizational, and social; and of these the key
issue is to improve productivity and enable innovation through the empowerment and
motivation of people. This paper provides insights for researchers and practitioners in the
construction industry into the potential use, development and limitations of current BIM
technologies and practices.

Key words

Construction; Construction Management; Building Information Modelling; Collaborative
working.

1 INTRODUCTION

Building Information Modeling (BIM) is the process of generating and managing building
data during its life cycle [1]. Typically it uses three-dimensional, real-time, dynamic building
modeling software to increase productivity in building design and construction [2]. The
process produces the Building Information Model (also abbreviated BIM), which
encompasses building geometry, spatial relationships, geographic information, and quantities
and properties of building components.

BIM may be used to demonstrate the entire building life cycle, including the processes of
construction and facility operation. Quantities, properties of materials and scopes of work can
be isolated and defined. Systems, assemblies and sequences can be shown in a relative scale
with the entire facility or group of facilities. BIM goes beyond geometry and addresses issues
such as Cost Management, Project Management and concurrency of work on most aspects
during the life cycle.

' John-Paris Pantouvakis, Ph.D., Associate Professor, Director Dept. of Construction Engineering &
Management, National Technical University of Athens, Greece. Contact : http://paris.pantouvakis.gr

19



Implementing BIM goes beyond switching to a new software. It requires changes to the
definition of traditional architectural phases and more data sharing than most architects and
engineers are used to. BIM requires consistent modeling representations of the actual parts
being used to construct a building [3]. This is a substantial shift from the traditional computer
aided drafting method of drawing with vector file-based lines that combine to represent
objects.

There have been attempts at creating a BIM for older, pre-existing facilities. They generally
reference key metrics such as the Facility Condition Index, or FCI. The validity of these
models will need to be monitored over time, because trying to model a building constructed
in, say 1927, requires numerous assumptions about design standards, building codes,
construction methods, materials, etc., and therefore is far more complex than building a BIM
at time of initial design.

The American Institute of Architects has further defined BIM as "a model-based technology
linked with a database of project information" [1], and this reflects the general reliance on
database technology as the foundation. In the future, structured text documents such as
specifications may be able to be searched and linked to regional, national, and international
standards.

BIM is a relatively new technology in an industry typically slow to adopt change. Yet many
early adopters are confident that BIM will grow to play an even more crucial role in building
documentation [4].

The Industry Foundation Classes (IFC/ifcXML) are an open specification for BIMs and are
used to share and exchange data and information in a neutral format among various software
applications. Green Building XML (gbXML) is an emerging schema, a subset of the Building
Information.

It is believed that the emergence of BIM together with related technologies (such as virtual
prototyping) represents a new way of working in construction which will be widely adopted
in the next 15-20 years. BIMs have already been embraced by numerous clients, designers
and contractors worldwide. The benefits that may be accrued offer a new paradigm for
information management, which although requires a significant effort to set up, it is expected
to pay dividents. The new technologies have the potential to revolutionize the construction
industry and enhance collaborative working across disciplines, locations and organizations.

In this paper we review briefly the BIM components and present a success story from BIM
implementation in an actual project in Hong Kong.

2 BIM COMPONENTS

A building may be thought of as consisting of objects, each of which may have a boundary-
spanning role. Such objects include product models, CAD drawings and plans used to
describe the product [5] and process charts and project management tools used to negotiate
the process [6]. The different categories of objects that may be useful in different types of
knowledge boundaries, and as such as useful in BIMs can be thought of as [7], [8]:

e Objects, models and maps such as drawings, engineering calculations and other objects
used to describe the product and the process of its delivery.
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e Standardized forms that allow for standardization of methods in distributed work
processes.

e Repocitories, i.e. piles of catalogued data as in a library of CAD

Where the latter is addressed by modern database technologies, it has proved the hardest part
to address as data and inter-relationships are industry and legislation dependent, both of which
are highly fragmented and diverse across different countries (esp. in Europe).

The major issues involved and the strategy for resolution are summarized in Table 1 below.

Tab.1)  BIM issues and strategy of resolution (adapted from [4])

Issues Strategy of resolution

Quantity take-off at different levels of | Consistent model at different levels of
detail. detail as design evolves.
Tnteroperability Single database schema. Use of IFC to

exchange data with external software

Plug-in technologies to allow different

Multiple data views . Lo
p reporting and visualization outputs.

Keep consistent views of data and
information in different formats so
that roles can deal with all related
information

Information digging

Allow users to built different filters
Information filtering (preferably in a high level — almost
natural- query language

The major plug-ins required are: An automatic scheduler, a design specification checker, an
integrated facilities management module, an automated take-off and estimating module, a
design checker and an area calculation module [4]. The underlying data module can be
developed in Eclipse Modeling Framework (EMF) which is integrated with UML and W3C
Object Constraint Language (OCL) providing rule checking and mapping facilities [9], [10].

3 FROM THEORY TO PRACTICE - A CASE STUDY OF BIM
IMPLEMENTATION

The Swire Properties Limited One Island East (OIE) Tower design and construction project in
Hong Kong is one of the most substantial BIM impementations ever undertaken. The owner
put into place a robust BIM to lower the cost of construction by enhancing efficiency and
reducing waste across the entire process. The development of BIM revealed over 2,000 design
clashes which were resolved prior to tender. As such, the returned tenders were lower than
originally envisaged and withing close proximity to one another.

The winning contractor assumed full responsibility for the BIM during construction and
ensured that all 2D information that went to site was first vetted in the virtual 3D prototype.
This enhanced coordination and allowed timely drawing production and constuction
methodology simulation [11].
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During construction, the BIM became the central management tool identifying and
coordinating construction sequence issues and clashes prior to the problems reaching the site.
All project participants have had timely real-time information and visibility in the entire
building lifecycle process.

Once the project was completed (in May 2008), it was found that substantial time and costs
have been saved. The BIM was developed during the 12-month period used for finalizing the
designs and its cost was entirely justified by the overall cost savings of the project. More
specifically, BIM development was equal to 1% of the total construction cost, whereas the
accrued construction cost reduction was estimated around 8%.
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Fig. 2) Example BIM screens where different views of the data (leff) and objects (right)
can be seen.
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4 CONCLUSION

For champions of building information modeling, the value proposition is clear. The vast
majority of users report seeing positive returns on their investment in BIM. For the time and
expense put into making BIM part of their practice, users gain a range of benefits that could
include improved productivity, enhanced quality, increased opportunities for new business
and overall better project outcomes. The more benefits a user reaps, the higher the perceived
value.The benefits gained from BIM are greater than many users believe. Those who formally
measure ROI on BIM report higher returns than those who estimate returns based on
perception.

With experience, users can see more value. Experts prove that, as users gain proficiency, they
will find ways to leverage the technology to their benefit. Given that BIM is still an emerging
process, this trend should gain momentum as more users master it and software providers
develop additional tools [3].

®* 63% of BIM users say they see positive ROI on their overall investment in BIM.

e 72% of users who formally measure their ROI on BIM report positive returns,
compared to 53% of users who estimate returns based on perception.

e 87% of expert users see positive ROI with BIM compared to 38% of beginners.

* 93% of BIM users believe that, compared to today, there is potential to gain more
value from BIM in the future..
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SCOUR AT ELLIPTICAL GUIDE BANKS UNDER
STRATIFIED BED CONDITIONS: EQUILIBRIUM STAGE

Boriss Gjunsburgs', Gints Jaudzems?, Elena Govsha®

Abstract

The scour development in time and the equilibrium stage of scour near abutments and guide
banks with a uniform layer and stratified bed conditions have been studied. At present, no
methods are available for computing the depth of a local scour near the bridge crossing
structures under complex geological conditions. The tests in flume were made with uniform
layers and with two layers with different grain size. The sequence of layers can increase the
scour depth and lead to damage or failure of bridge structures. A new method for computing
the equilibrium scour depth at elliptical guide banks in the stratified river bed conditions is
presented. The method is confirmed by test results.

Key words

Scour, stratified conditions, elliptical banks, scour geology

1 INTRODUCTION

Streamline concentration, local increase in velocity, circulation and vortex structures, an
increased turbulence, and a scour hole are observed at the head of guide banks. According to
different authors, the depth of scour at bridge structures depends on the grain size of the
surface layer of the river bed. But this approach does not reflect the complexity of the
geological structure of river bed, which can increase the scour depth and cause damage to
bridge structures.

The influence of river bed stratification on the depth of scour was mentioned by Rotenburg et
al. [1], Ettema [2], Raudkivi and Ettema [3], and Gjunsburgs et al. [4, 5], but there is no
method for computing the local depth of scour near bridge structures under stratified bed
conditions. In this study, a new method for computing the equilibrium depth of scour at
elliptical guide banks under stratified bed conditions is presented. According to experimental

' Boriss Gjunsburgs, Prof., Riga Technical University, Azenes 16-261, Riga, LV-1048, Latvia, e-mail:
gjunsburgs @mail.bf.rtu.lv

* Gints Jaudzems, PhD student, Riga Technical University, e-mail: gints jaudzems@rtu.lv

? Elena Govsha, Postgraduate student, Riga Technical University, e-mail: jelena.govsa@rtu.lv
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and calculation results, in the stratified bed conditions, the grain size of a layer at which the
scour stops is the main parameter for predicting the scour depth. If the surface layer with a
grain size d; is scoured and the process is continued in the second layer with a grain size d,
where d;<d; and heguii < Hq1 + Hao (the scour stops at the second layer), the scour depth in the
case of two layers is the same as that in one layer with d,. If the scour stops in the second
layer and d;>d>, hequi<Ha1+Hg, its depth is greater than in the case of a uniform layer with a
grain size d;. The sequence of layers with different diameters of grains is illustrated in Fig.1.
The value of d; can exceed d; or vice versa.

Water surface <~

Scour hole |’hsl B hy
— ~hg,

River bed
Lst (surface) layer di ™ ‘4/_{// Ha

2nd layer d, L7 | Hgz
I

Fig. 1) Geology of the river bed formed by layers with different grain sizes

2 EXPERIMENTAL SETUP

The tests were carried out in a flume 3.5 m wide and 21 m long. The flow distribution
between the channel and the floodplain was studied under open-channel flow conditions
(Table 1). The rigid-bed tests were performed for different flow contractions and Froude
numbers with the purpose of investigating the changes in velocity and water level near the
embankment, along it, and near the modeled elliptical guide bank.

Tab.1)  Some experimental data for open flow conditions in a flume

Test L (cm) | hy(cm) (cn‘f/s) 0 (I/s) Fr Re, Rey
L1 350 7 6.47 16.60 0.780 7500 4390
L2 350 7 8.58 22.70 0.010 10010 6060
L4 350 7 8.16 20.81 0.098 10270 | 5590/5660
L5 350 7 9.07 23.48 0.109 11280 | 6140/6410
L6 350 7 11.10 28.31 0.134 13800 | 7550/7840
L7 350 13 7.51 35.48 0.067 13700 9740
L8 350 13 8.74 41.38 0.076 16010 11395
L9 350 13 9.90 47.10 0.088 14300 14300

During sand-bed tests, the tim