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Abstract

This paper aims to propose a model that enables building material information
sharing through a web-based environment by providing access to any sort of up-
to-date and accurate building material information on any phase of the building
production process. The proposed model provides a mechanism for disseminating
classified building material information for decision makers to search for building
materials based on the building production phases and effective criteria. Firstly, a
field survey was conducted among the main decision makers on building product
selection. The survey findings were discussed with a focus group to explore the
meanings of survey results at a deeper level and to perform the process analysis
for the model development. Then, a process analysis was performed by adopting
IDEF-0 technique, to describe the steps and decisions involved in the flow of
the building material selection. Accordingly, a model was proposed by coding it
with C# language and necessary interfaces were created and tested to show how
the system performs. The model enables decision makers to access necessary
information in the shortest time and in accordance with the phases of the building
production process. With the usage of the model, decision makers can gain time
and cost savings by accessing different sort of building material information with
less effort and time. The development of the model is an important step for the
construction industry in terms of the acquisition of up-to-date and accurate
building material information by collecting and distributing all building material
information from a single source.
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1. Introduction

The building material environment
is one of the main fields where a large
amount of data is produced in the con-
struction industry. In this environment
a wide variety of building materials
with different characteristics, price and
quality exist together. Besides, with the
rapid changes and newly developed
materials in the market, it is important
for the participants involved in the act
of building production, to access ade-
quate building material information
throughout the building production
process. In this regard, participants are
in need of accessing any sort of up-to-
date and accurate building material in-
formation regardless of time and space.

With the rapid development of in-
formation technology, the paper-based
methods (catalogues, brochures, and
magazines, etc.) have been supersed-
ed by digital and web-based systems.
However, the content of these web-
based systems, even today, are similar
to that of paper-based or CD-ROM
based catalogues, and provide mecha-
nisms for users to search for materials
from any manufacturer by organising
and sharing building material infor-
mation. These mechanisms mostly
dealt with making building materials
searchable by a classification, and by
the attributes of materials. However,
the participants’ various needs and
expectations throughout the building
production process have been ignored.
As is known well, various participants
from different specialties require dif-
ferent sort of building product infor-
mation in any phase of the building
production; from initiation phase to
design phase and bidding phase to
construction phase. The participants
acting on various phases can only
make rational decisions in the light of
the information available at the time of
the decision. Participants should not
spend a lot of time and effort to reach
the adequate information at the proper
phase, and that information should be
reached in a short time. Turning now to
what currently exists, there is a need of
an environment for the acquisition of
building material information, where
all acting participants’ needs and ex-
pectations will be taken into consid-
eration throughout the building pro-

duction process. This paper outlines
an integral part of a research project
which aims to develop a building ma-
terial information system. The ultimate
purpose of the research is to enable
building material information sharing
through a web-based environment by
providing access to any sort of up-to-
date and accurate building material in-
formation on any phase of the building
production process starting from initi-
ation to the end of construction.

2. Background

Several researches have been done
in order to develop web-based systems
that provide to access required build-
ing material information easily and ef-
ficiently. One of them is the ARROW,
an internet based framework, which
provides a mechanism for users to
search for materials from any partici-
pating manufacturer or supplier based
both on specific attributes of a mate-
rial (Amor and Newnham, 1999). The
CONNET project’s internet based ser-
vice provides information about build-
ing materials by a classification, which
makes building materials searchable by
the name of the product or the man-
ufacturer, and by the properties of the
product (Amor et al., 2000). A con-
tribution is made by a feature-based
modelling approach for material repre-
sentation which differentiates features
for materials; and enables management
of material information across firms,
projects and in a more global context
(van Leeuwen and Fridqvist, 2002).
In the scope of GEN projects an open,
XML-based, data model for classifi-
cations and attributes of materials is
developed which enables searching
for materials and services (Faux et al,,
1998; Debras, 2000). The electronic dis-
semination of building material infor-
mation is also enabled through the help
of electronic catalogues (Jain and Au-
genbroe, 2000). Alternative approaches
have been described for enabling the
use of the performance concept to fa-
cilitate material selection from e-cata-
logues (Jain and Augenbroe, 2002; Jain
and Augenbroe, 2003). Nyambayo et
al. (2000) reviewed data requirements
and the development of the standards
for representing manufactured cata-
logues. Obonyo et al. (2001) offered
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an approach that helps to gather, que-
ry, and interpret data. In the RINET
project, an open infrastructure for
manufacturers is provided to describe
their materials and to upload any type
of electronic documentation (RINET,
2000). Another researches concentrat-
ed on web-based systems which pro-
vides a material search interface for
users and an open access to manufac-
turers’ material information (Cope and
Amor, 2002; Amor and Kloep, 2003).
A product library assistant intranet is
presented for organising and sharing
online building material information
(Coyne et al., 2001; Ofluoglu, 2003).
Existing material information delivery
methods are reviewed; the applicabil-
ity of standards is examined; and the
requirements for material libraries are
identified (Owolabi et al., 2003). A new
approach is presented to achieve in-
teroperability between web-based cat-
alogues; and a model of interoperable
web-based material catalogue is devel-
oped (Kong et al., 2005). A prototype
system was developed providing the
systematic foundation for document
warehouse management of building
materials, where multi-type docu-
ments can be collected into the central
repository and accessed through the
web-based tag-manager (Park et al.,
2010). Another research aimed to de-
velop building materials database for
storing semantic models using the Web
of Data technologies (Bilal et al., 2017).

Majority of these researches on the
dissemination of building material
information found in literature are
based on enabling users to search for
building materials by classifying and
organizing them according to their at-
tributes. Various participants involved
at different phases of the building pro-
duction are seemed to be ignored, al-
though they act as the main decision
makers on building material selection.
The absence of acting participants,
their needs and expectations, and their
criteria on selecting building materials
pertaining to different phases of build-
ing production prevent the effective
and eflicient usage of existing mecha-
nisms. Thus, these mechanisms do not
completely meet the expectations of
the participants of the building pro-
duction process. There is a need of an
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environment where participants’ needs
and expectations will be differentiated
according to the phases of the building
production process. Then, the building
material information needed at any
phase will be quickly accessed without
dealing with unnecessary information.
Therefore, this study closes this gap by
considering all these factors to enable
a more sophisticated search when en-
abling building material information
sharing.

Accordingly, the Building Material
Information System (BMIS) research
project is conducted in the context of
development of a building material
information system. This paper pres-
ents an integral part of BMIS research
project that enables building material
information sharing through a web-
based environment by providing access
to any sort of up-to-date and accurate
building material information on any
phase of the building production pro-
cess. In this context, a model is pro-
posed to provide a mechanism for dis-
seminating classified building material
information for participants involved
in the act of building production to
search for building materials based
on the phases and effective criteria on
building material selection.

3. Purpose and methodology

The BMIS research project is under-
taken in two parts. The first part of the
research project, BMIS-I aimed at en-
abling a database for manufacturers to
gather building materials information
by a classification that makes building
materials searchable in the same envi-
ronment. In the context of the BMIS-I,
firstly 88 websites providing services
to the AEC community from 27 differ-
ent countries are analyzed to examine
the existing situation and to evaluate
the building material information be-
ing presented on the web all over the
world. Then, behaviours and require-
ments of the supply side and demand
side in the acquisition of building ma-
terial information are studied (Tas and
Irlayici, 2007), difficulties in supplying
and presenting building material infor-
mation are evaluated (Tas et a., 2008),
and finally BMIS-I database is devel-
oped. This database is used as an in-
put for the second part of the research
project.
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The second part of the research proj-
ect, BMIS-II aims to propose a model
by providing a mechanism in order
to disseminate classified building ma-
terial information, which gathered in
BMIS-I, for participants to search for
building materials based on the build-
ing production phases and effective
criteria on building material selection.
The methodology of the research proj-
ect is given in Figure 1.

In order to reach the stated aim,
BMIS-II is organised in two phases. In
the first phase of BMIS-II, data is col-
lected by a comprehensive field survey
in order to determine the behaviours
and perspectives of participants acting
as decision makers on building materi-
al selection (Tas et al., 2013). The find-
ings of the survey are played key roles
since they are used as inputs to the sec-
ond phase of the BMIS-II. Within the
scope of Phase-II, a process analysis
is performed after a focus group dis-
cussion for the development of BMIS
model.

The proposed BMIS model consid-
ers all the factors given below.

«different sort of building material
information is required for the differ-
ent phases of the building production
process;

«different sort of building material
information is required by the different
participants of the building production
process;

eparticipants make building mate-
rial selection by considering different
criteria;

eparticipants need to easily access
up-to-date and accurate building ma-
terial information by considering all
the factors given above.

4. Model development process
The BMIS model development process
includes the following steps.

4.1. Phase I: Survey results

The field survey is conducted among
the design/construction profession-
als that are the main decision makers
on building material selection during
the building production process. It is
applied with the collaboration of the
Building Information Center (YEM),
which is a unique information centre
that provides services to all users of
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Figure 1. Methodology of the BMIS research project.

building materials, including compa-
nies engaged in the production of goods
or services, professionals, executives,
architects, engineers, and contractors
in the Turkish construction industry
(www.yem.net). The target of the field
survey is the members of YEM and the
questionnaires are filled through the
official website of the YEM. The num-
ber of responses of the field survey is
302. However, four are not included in
the evaluation because they are not ex-
perienced with building materials. In
this circumstance, the sampling confi-
dence interval equals 5.23.

The questionnaire is specifically pre-
pared in order to collect data for the
process analysis that is necessary for
the development of the BMIS model.
Accordingly, survey questions aimed
to determine:

ewhat sort of building material in-
formation is required for building ma-
terial selection in different phases of
the building production process;

ewhich criteria affect building mate-
rial selection in different phases of the
building production process;

ewhich participants act on building
material selection in different phases of
the building production process.
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Table 1. Profile of the respondents.

Construct  Variable Category Frequency
Design / Working period (years) 1-5 30
Construction 6-10 15
professional 11-15 16
16-20 12
>20 27
Working field Project (PRO) 5
Construction (CON) 14
Consulting (CSL) 1
PRO + CON 29
PRO + CSL 6
CON + CSL 4
PRO + CON +CSL 41
Firm Firm age (years) <1 4
1-10 44
11-20 26
21-30 16
31-40 4
>40 6
Number of employees 1-10 58
11-50 15
51-100 9
101-500 10
>500 8
Firm size (annual turnover <100 20
in thousand USD) 100-250 18
250-500 12
500-1000 15
1000-5000 17
>5000 18

Table 2. Building material information, effective criteria, and
acting participants on building material selection in terms of the
phases of building production process.

Building Material Information

Initiation Design Bidding Construction
Phase Phase Phase Phase
% Rank % Rank % Rank % Rank

Generic building material information ~ 41.2 1 69.1 2 13.1 7 23.0 7
Basic cost information 220 2 423 5 38.0 3 29.2 6
Detailed cost information 18.9 3 27.8 7 60.8 2 43.0 4
Specific building material information ~ 19.9 4 63.2 4 17.9 6 43.5 3
Specifications 17.2 5 40.0 6 63.6 1 40.0 5
Technical drawings 16.8 6 71.1 1 31.3 4 45.0 2
Digital data (image, audio, video) 124 7 65.6 3 27.8 5 50.5 1
Initiation Design Bidding Construction
Effective Criteria Phase Phase Phase Phase
%o Rank % Rank % Rank % Rank
Project budget 49.1 1 464 5 37.8 3 21.6 4
Project concept 44.3 2 74.2 1 6.5 6 12.0 6
Owner’s requirements 44.0 3 5717 4 14.1 5 18.6 5
Project schedule 23.7 4 430 6 31.6 1 48.0 3
Construction technology/method 20.6 5 62.5 2 22.0 4 57.0 1
Building material availability 19.9 6 59.1 3 29.6 2 535 2
Initiation Design Bidding Construction
Participants Acting Phase Phase Phase Phase
% Rank % Rank % Rank % Rank
Owner 50.9 1 41.6 4 33.0 2 37.1 6
Design professionals 40.0 2 88.7 1 24.4 5 34.0 8
Consultants 344 3 56.0 3 25.8 4 385 5
Building material manufacturers 20.6 4 40.0 5 22.7 6 533 3
Users 20.3 5 326 6 10.0 8 49.8 4
Construction professionals 14.4 6 73.5 2 28.2 3 36.1 7
Contractors 8.9 7 10.0 7 43.0 1 63.2 2
Subcontractors 38 8 58 8 17.9 7 71.5 1

Table 1 presents general character-
istics of the respondents of the field
survey. It can be seen that the sample
is balanced in terms of its distribution
over the categories of the variables re-
lated to design/construction profes-
sionals and their firms.

In the field survey, respondents are
asked (1) to determine what sort of
building material information is re-
quired, (2) to specify effective criteria
on building material selection and (3)
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to determine which participants act on
building material selection in different
phases of the building production pro-
cess. The results are given in Table 2 ac-
cording to their rates and ranks.

According to the results, required
building material information on
building material selection differs in
each phase of the process. Mostly ge-
neric building material information
and basic cost information are required
during the initiation phase. Respon-
dents determined that all given build-
ing material information are required
during the design phase. Among these
generic and specific building material
information and technical drawings
have high ranks. On the other hand,
specifications and detailed cost infor-
mation are mostly required during the
bidding phase. Digital data (image,
audio, video, etc.), technical drawings,
specific building material information,
detailed cost information and specifi-
cations gain importance in the con-
struction phase.

When the results were analyzed, it
is shown that different criteria affect
building material selection in different
phases. For instance project budget,
project concept and owner’s require-
ments are the most effective criteria on
building material selection during the
initiation phase. In the design phase
project concept, construction tech-
nology/method and building material
availability are more effective on build-
ing material selection. On the other
hand, project schedule and building
material availability are the effective
criteria in the bidding phase. In the
construction phase, the most effective
criteria are construction technology/
method, building material availability
and project schedule.

Survey results showed that differ-
ent participants play roles on building
material selection in different phases.
Owner, design professionals, and
consultants are the main participants
in the initiation phase. In the design
phase, design professionals are mostly
involved in building material selec-
tion. On the other hand, construction
professionals and owner are acting in
the bidding phase. In the construc-
tion phase; construction professionals,
building material manufacturers and
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users have more responsibilities on
building material selection.

With the help of the evaluation of
survey results, key factors (building
material information, effective crite-
ria, and acting participants) on build-
ing material selection are determined
based on the phases of the building
production process. The results prove
that during certain phases of the build-
ing production process; (1) different
building material information is re-
quired for building material selection,
(2) different criteria affect building
material selection, and (3) different
participants are involved in building
material selection.

4.2. Phase I1: Focus group discussion
At Phase-II, the evaluated survey re-
sults are discussed with a focus group.
The focus group discussion is conduct-
ed in order to explore the meanings of
survey results at a deeper level and to
perform the process analysis for the
development of BMIS model.

The focus group is selected from the
field survey participants acting as the
main decision makers on building ma-
terial selection. Thus, the focus group
consists of professionals from three dif-
ferent firms with large work capacities;
who also indicated the importance of
the development of a building material
information system in the field survey.
Accordingly, each phase of the building
production process is discussed with
regard to the key factors on building
material selection that are determined
with the help of the field survey.

According to the focus group dis-
cussion:

Initiation phase: In the initiation
phase, owner and architect discuss on
the determination of basic building
materials regarding the project con-
cept. Owner and architect mainly need
generic building material information
and basic cost information. Therefore,
required information is typically very
broad in scope and as such may ad-
dress only a building material category
(concrete, steel, stone, wood, etc.) with
some generic building material infor-
mation. They also consider building
material alternatives based on project
budget and owner requirements. Thus,
field survey and focus group discussion

results are similar to each other regard-
ing building material selection in the
initiation phase.

Design phase: Design professionals
(especially architects) are the main de-
cision makers on building material se-
lection in the design phase. In the sche-
matic design phase, architects discuss
building material related decisions with
owner. During design development
and construction documents phases,
architects receive professional support
for material selection from consultants
(e.g. consultancy on building materi-
als, selection appropriate building ma-
terial for green building certification,
facade consultancy, acoustics consul-
tancy, wind consultancy, etc.).

Although the survey findings
showed that project schedule has lit-
tle effect, focus group determined that
project schedule is an effective criterion
on building material selection. Project
schedule is important on material se-
lection in projects, which have difficul-
ties on delivery of imported building
materials. Besides, focus group deter-
mined that building material availabil-
ity is not that important in large-scale
projects; because, custom production
can be made in case of unavailability.
However, building material availabil-
ity is quite important on material se-
lection in small-scale projects. Focus
group also emphasized building mate-
rial characteristics (life cycle, visuality,
environmental characteristics, sustain-
ability, guarantee period, etc.), building
material standards, and compliance to
construction technology/method gain
importance in different stages of the
design phase. It is also determined that
owner and architect can be willing to
use new materials in the market; so us-
ing new materials can be a criterion on
material selection.

In terms of required information
on building material selection, focus
group emphasized that specific build-
ing material information, technical
drawings and specifications are re-
quired in the advancing stages of the
design phase. Although it has a lower
rate according to the survey results,
focus group considers detailed cost as
important information that should be
acquired.

Another important issue that focus
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group discussed is the accessibility of
building material information. Fo-
cus group stated that they have expe-
rienced difficulties accessing specific
building material information; and in
order to overcome the difficulties they
benefited from the literature, they es-
pecially used foreign hard copies and
created their own libraries. They added
that although they can easily access ge-
neric information from local manufac-
turer firm’s websites, the information
given at these websites are not specific
enough and they have to meet one-to-
one and communicate with firm’s rep-
resentatives in order to get specific ma-
terial information. In this regard, focus
group emphasized a building material
information system can be very useful
and helpful in order to access sufficient,
accurate and up-to-date information.

Bidding phase: According to the
focus group discussion, construction
documents prepared in the final stages
of the design phase are used in the bid-
ding phase. Construction professionals
(contractors and subcontractors) play
main roles in the bidding phase; they
use specifications and detailed cost in-
formation, which are specified in the
construction documents. Construc-
tion professionals try to access these
required information through building
material manufacturers. Focus group
highlighted the importance of a build-
ing material information system in
terms of accessing required building
material information during the bid-
ding phase.

Construction phase: Construction
professionals and building material
manufacturers play active roles in the
construction phase. When the owner is
not the user of the building, users also
play roles specifically in the determi-
nation of finishing building materials
related with interior design. Project
schedule, construction technology/
method and building material avail-
ability are effective criteria on build-
ing material selection in the construc-
tion phase. On the other hand specific
building material information, detailed
cost information, digital data, techni-
cal drawings and specifications are re-
quired. In addition, focus group stated
although cost is very effective on build-
ing material selection; architects do not
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agree to replace the building material
that is specified in the construction
documents, they want contractors to
search for equivalent material instead.
Therefore, all phases of the build-
ing production process are examined
by the focus group with regard to key
factors on building material selection.
The survey findings and focus group
discussion helped to perform the pro-
cess analysis, which is necessary for the
development of BMIS model.

4.3. Phase II: Process analysis

A process is a sequence of opera-
tions, starting with an input in order to
achieve a particular output. An under-
standing of processes can be reached in
different ways. The processes are often
analyzed to improve coordination and
communication through simple mech-
anisms such as flow charts. To analyze
more complex scenarios of real-world
phenomena, techniques such as Inte-
grated DEFinition for Function Mod-
eling (IDEF-0) are commonly used
(Koskela, 1992; Cooper et al., 2010).
IDEF-0 is a modeling technique based
on combined graphics and text that are
presented in an organized and system-
atic way (IDEF-0, 1993).

Accordingly, IDEF-0 process mod-
eling method (Hunt, 1996) is adopted
to represent the building material se-
lection process as a set of related ac-
tivities. This technique is selected in
this study as it has a common usage
(Koskela, 1992; Cooper et al., 2010)
and as the most appropriate means of
representing processes (Kagioglou et
al., 2000). Related leading studies also
used IDEF-0 process-modelling meth-
od to successfully represent building
material selection process (Jain and
Augenbroe, 2000; Jain and Augenbroe,
2003).

A process analysis is performed to
describe the steps and decisions in-
volved in the flow of the building ma-
terial selection regarding the phases
of the building production process.
IDEF-0 is used to break down the pro-
cess into activities and sub-activities
by representing them as a diagram. In
IDEF-0, the process is represented by
using a hierarchical series of diagrams
and is composed of a series of boxes
and arrows. An IDEF-0 process dia-
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gram shows an activity in the center.
Arrows entering from the left side of
the box are inputs, which are informa-
tion or objects required to perform an
activity. Controls are shown entering
from the top and they specify condi-
tions or circumstances that govern the
activities performance. Arrows con-
nected to the bottom side of the box
represent mechanisms that are persons
or devices that carry out the activity.
Outputs are shown leaving from the
right; they are information or objects
that are created when the activity is
performed.

Figure 2 represents the basic con-
cept of the process analysis regarding
building material selection. Accord-
ingly, certain phase of the building
production process is shown as an
activity in the centre of the boxes. Ar-
rows connected from the left side, the
top, the bottom and the right side of
the boxes are inputs, controls, mecha-
nisms and outputs respectively. Inputs
represent building material informa-
tion necessary for material selection in
each phase. Controls serve as effective
criteria on building material selection
process. Then, mechanisms represent
acting participants on building materi-
al selection in each phase of the build-
ing production process. These are the
key factors for the building material
selection process.

Firstly, a draft process analysis is
done by considering the key factors
that are obtained from the evaluation
of field survey results and focus group
discussion. Then, this draft process
analysis is rediscussed with the same
focus group. As a result of repeated
discussions with the focus group, the
draft process analysis is improved and
finalized.

In the process analysis, major phases
(initiation, design, bidding, and con-
struction) are decomposed into activ-
ities that are more detailed. An IDEF-0
diagram as in Figure 3 represents these
four main phases of the building pro-
duction process.

After depicting each phase as an ac-
tivity (Figure 3) in the process analysis,
these are decomposed and followed by
sub-activities providing more detail
about the phases. The sub-activities for
the design phase is illustrated in Figure
4.

effective criteria

(Control)
building material | pHASES OF THE BUILDING |__,, output for the
information t phase
PRODUCTION PROCESS NeXT p:
(Input) (Output)

acting participants
(Mechanism)

Figure 2. The basic concept of the process analysis.
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Figure 3. IDEF-0 diagram representing building production
selection process.

4.4. Phase II: development of the
BMIS model

The last step of Phase-II is the de-
velopment of the BMIS model. BMIS
model is developed in the light of the
findings that are obtained from Phase-1I
and Phase-II. The model aims to join
building material manufacturers and
decision makers in the same envi-
ronment. In this regard, the building
material database that is developed
in BMIS-I, is integrated to the BMIS
model. In the model, building mate-
rial information required for decision
makers in building material selection is
provided from the integrated database.

The key factors (building material
information, effective criteria, and act-
ing participants) on building material
selection specified in the process anal-
ysis are adapted to the BMIS model.
Accordingly, acting participants are de-
scribed as “Decision Maker”. Building
material information is the informa-
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tion accessed from the BMIS-I build-
ing material database. Effective crite-
ria refer to the criteria affects building
material selection through the building
production process. These criteria dif-
ferentiate according to the four main
phases of the building production pro-
cess (initiation, design, bidding and
construction phases) in the model. The
proposed BMIS model is illustrated in
Figure 5.

In the first step of the model, the
decision maker selects the relevant
phase of the building production pro-
cess. According to the selected phase,
the model presents predefined effective
criteria on building material selection.
The decision maker defines relevant
criteria. The BMIS model filters the
necessary building material informa-
tion from the BMIS-I database accord-
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ing to the criteria that are specified by
the decision maker. The search result
will give different building materail
alternatives along with their informa-
tion pertaining to performance data,
standards, specifications, installation
instructions, detailed drawings, and so
on. The decision maker examines the
filtered building material information
and takes the advantage of selection
from different alternatives. Unless the
decision maker decides on the proper
building material, the model allows the
decision maker to select the building
material by re-examining the filtered
information.

The proposed model was imple-
mented by coding with C# language.
Necessary BMIS interfaces were creat-
ed and tested to show how the system
performs. Figure 6 shows the interface
for building material searching. This
interface allows decision maker to
search for building materials by spec-
ifying different criteria in a certain
building product phase.

In order to aid understanding how
the model works, an example search
in the BMIS building material search-
ing interface was illustrated in Figure
7. The example shows a search that is
performed during the design phase for
an exterior wall core: lightweight con-
crete specifically.

The BMIS model filters the neces-
sary information from the BMIS-I da-
tabase for lightweight concrete accord-
ing to the block type and block size that
are specified by the decision maker.
The search result displays lightweight
concrete plain block alternatives in a
table form for easy comparison. Figure
8 shows the display of search results.

The decision maker can examine the
alternatives according to their manu-
facturers, types, dimensions,standards,
physical, chemical and mechanical in-
formations such as thermal conduc-
tivity, fire resistance, density, elastici-
ty, and so on. According to the search
that is made by the decision maker,
adequate information is shown that is
required only for the design stage. The
decision maker can either decide on
the proper lightweight concrete plain
block, re-examine the filtered informa-
tion, or conduct a new search.
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5. Conclusion

Building material information flow
through a building production is very
dynamic and occurs during all phases
of the building production process.
From initiation to design and bidding
to construction, participants involved
in the act of building production need
different sort of building material in-
formation. Within this context, they
need to utilize such systems that enable
access to any sort of building material
information from a single source. Sev-
eral efforts have been made for provid-
ing access required building material
information (Amor and Newnham,
1999; Cope and Amor, 2002; Amor and
Kloep, 2003; Jain and Augenbroe, 2003)
and alternative tools have been devel-
oped for users to search for materials
from any manufacturer (Faux et al,
1998; Amor et al., 2000; Debras, 2000).
However, these efforts only helped in
organising and sharing building ma-
terial information by making them
searchable by classifications and attri-
butes. Existing tools paid no attention
to the participants acting as the main
decision makers on building material
selection; their needs and expectations
were ignored; and their criteria on se-
lecting building materials in different
phases of building production were
not taken into consideration (Coyne
et al,, 2001; Ofluoglu, 2003; Park et al.,
2010). Therefore, the proposed BMIS
model developed in this study closes
this gap by considering all these factors
to enable a more sophisticated search
when enabling building material infor-
mation sharing. The BMIS model can
be regarded as one of the main studies
that enable building material informa-
tion acquisition through a web-based
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Figure 6. The BMIS building material searching interface.
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Figure 7. An example search in the BMIS building material
searching interface.

environment by providing access to
any sort of up-to-date and accurate
building material information on any
phase of the building production pro-
cess. The BMIS is a model that takes
into consideration of different sort of
building material information required
by different participants at the different
phases of the building production pro-
cess.

The BMIS model is proposed with
the aim of joining manufacturers and
decision makers in the same environ-
ment, which provide the acquisition
of building material information eas-
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ily and efficiently. The model enables
to remove the differences between the
manufacturer’s methods on dissemi-
nating building material information
and the decision maker’s desires and
expectations on obtaining such infor-
mation. It provides a mechanism for
disseminating classified building mate-
rial information for decision makers to
search for building materials based on
the building production phases and ef-
fective criteria on building material se-
lection. Accordingly, the most import-
ant advantage of the BMIS model is to
prevent decision makers from losing in
too much information when choosing
building materials. Another advan-
tage of the BMIS model is to enable
decision makers to access necessary
information in the shortest time and
in accordance with the phases of the
building production process and their
effective criteria. The model also allows
decision makers to determine the most
appropriate one from a large number
of different material alternatives. Thus,
with the usage of the model, decision
makers can gain time and cost savings
by accessing different sort of building
material information with less effort
and time. Finally, the development of
the BMIS model is an important step
for the construction industry in terms
of the acquisition of up-to-date and ac-
curate building material information
by collecting and distributing all the
building material information from a
single source.

To conclude, with the help of the
BMIS model, different building ma-
terials will be comparatively analysed
and their characteristics will be eval-
uated together. Accordingly, the use
of the BMIS model will provide to in-
crease the efficiency of the generation
of construction projects from the early
stages of the design process and; the
BMIS model will enable effective deci-
sion-making process in the light of up-
to-date and accurate building material
information. The studies and the mod-
el can be regarded as an alternative for
other researches that aims to develop
similar systems to solve similar prob-
lems. In this respect, this study can
provide an interactive tool for both ac-
ademic and practical comparisons on
an international basis. However, there
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are certain limitations which need to
be discussed and addressed for further
research. The proposed model acts as
a package program in its current form.
In order to put in practice, it is neces-
sary to establish a collaborative plat-
form that will be shared and integrated
by the participants of the construction
industry, not only the decision makers
but also building material manufac-
turers. This is one of the main reasons
why these studies remain limited in
the literature. It is very important and
necessary to create these platforms
in which collective arrangements are
made through collective efforts by pro-
viding the common contributions of all
implementing ministries, public insti-
tutions and organizations, universities,
professional chambers and non-gov-
ernmental organizations.
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