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Abstract

The introduction of modern technologies and development of building systems
has influenced a fundamental fransformation in many aspects of construction
industry. However, still in major parts of building projects, conventional methods
are being used in Iran. Traditional methods cause many problems such as
project prolongation, low economic efficiency, too much stuff, and low quality
of products. These shortcomings are more tangible in large-scale housing
projects that require a vast domain of constructions; therefore, tfransformation
from the current conventional building systems to the industrialized building
systems (IBS) is needed more than ever. In order to this transformation it is vital
that first the perceptions of the industry on these issues are adequately studied
in this research. According to the lack of strategic plans and effective measures
to promote IBS at country level, in addition to intfroducing the level of awareness
and familiarity to IBS technical knowledge, the prevalence of both IBS
components implementation and using IBS in different type of projects in Iran
conducted. A Likert based questionnaire was designed according to the level
of awareness and the prevalence of IBS was evaluated applying the mean
index and average ranking method. Consistent with this study, only 2% of
respondents are fully familiar with IBS and approximately 95% of respondents
does not have acceptable awareness of this consfruction method. The
average index of prefabricated components prevalence in Iran is 2.72 and
sandwich panel is the most prevalent IBS components by mean index of 3.42. In
other side, the estimation of the mean index of IBS method prevalence in
different types of projects in Iran is 2.69 and marine structures are the most
prevalent project type that is performed using IBS with the mean index of 3.89.
Accordingly, the results indicate that the prevalence of IBS in terms of
components and types of projects is not at significant level. This research
examines the key suggestions to encourage IBS usage in Iran and the
mandatory use of prefabricated systems by government is the best solution for
IBS promotion by mean index of 3.96. This paper provides an overview of IBS
current state in Iran. Clearly, this awareness will prompt construction industry
practitioners to a deeper exchange of ideas and promoting IBS in the future.
Keywords: Industrial building system (IBS), conventional
construction method, construction industry, Iran

building system,

Abstrak

Pengenalan feknologi moden dan pembangunan sistem bangunan telah
mempengaruhi fransformasi asas dalam banyak aspek industri pembinaan.
Walau bagaimanapun, masih dalam sebahagian besar projek bangunan,
kaedah konvensional sedang digunakan di Iran. Kaedah fradisional
menyebabkan banyak masalah seperti pemanjangan projek, kecekapan
ekonomi yang rendah, terlalu banyak barangan, dan kualiti produk yang
rendah. Kekurangan ini lebih nyata dalam projek-projek perumahan berskala
besar yang memerlukan banyak pembinaan; oleh itu, fransformasi dari sistem
bangunan konvensional semasa ke sistem bangunan industri (IBS) diperlukan
lebih dari sebelumnya. Untuk transformasi ini adalah penting bahawa terlebih
dahulu persepsi industri mengenai isu-isu ini dapat dikaji dengan secukupnya
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dalam penyelidikan ini. Menurut kurangnya rancangan strategik dan langkah-
langkah berkesan untuk mempromosikan IBS di peringkat negara, selain
memperkenalkan tahap kesedaran dan kebiasaan kepada pengetahuan
teknikal IBS, kelaziman pelaksanaan komponen IBS dan penggunaan IBS dalam
pelbagai jenis projek di Iran dijalankan. Soal selidik berdasarkan likert direka
mengikut tahap kesedaran dan kelaziman IBS dinilai menggunakan indeks
purata dan kaedah peniladian purata. Selaras dengan kajian ini, hanya 2%
responden yang mengetahui sepenuhnya IBS dan kira-kira 95% responden fidak
mempunyai kesedaran yang dapat diterima mengenai kaedah pembinaan ini.
Indeks purata komponen prefabrikated prevalensi di Iran adalah 2.72 dan
panel sandwich adalah komponen IBS yang paling lazim dengan indeks min
3.42. Di samping itu, anggaran indeks purata IBS kaedah kelaziman dalam
pelbagai jenis projek di Iran adalah 2.69 dan struktur laut adalah jenis projek
yang paling lazim yang dilakukan menggunakan IBS dengan indeks purata
3.89. Oleh itu, keputusan menunjukkan bahawa kelaziman [BS dari segi
komponen dan jenis projek fidak berada pada tahap yang signifikan.
Penyelidikan ini meneliti cadangan utama untuk menggalakkan penggunaan
IBS di Iran dan penggunaan mandatori sistem prefabrik oleh kerajaan adalah
penyelesaian terbaik untuk promosi IBS dengan indeks purata 3.96. Makalah ini
memberikan gambaran mengenai keadaan semasa IBS di Iran. Jelas sekali,
kesedaran ini akan mendorong pengamal industri pembinaan untuk bertukar
idea dan mempromosikan IBS pada masa akan datang.

Kata kunci: Sistem bangunan industri (IBS), sistem bangunan konvensional,

kaedah pembinaan, industri pembinaan, Iran
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1.0 INTRODUCTION

Nowadays, with the momentary development of
technology in  construction industry, rapid
execution is a fundamental principle that has taken
info consideration in different parts of the world. In
this case, the construction method that can
manufactured under industrialized production
technique in a controlled environment [1], [2].
fransported, and then installed in the site [3], [4]
with minimum additional site workers could be the
best rapid alternative, that is known as the Industrial
Building Systems (IBS) [5], [6]. This new method of
construction can increase productivity and quality
of work through the use of better construction
machinery, equipment, materials and extensive
pre-project planning [7]. Among these numerous
advantages, the high speed construction is one of
the ultimate objectives [8], [?]. In the other side,
dependency on unskilled workers may save some
costs, but inefficient conventional construction
process cause delay in projects, waste the
materials, lead to low quality and efficiency in
projects and totally increase financial losses [10],
[11]. Due to these problems in traditional method
and the need for modern technologies in
construction, IBS was considered [12] to manage
the cost, increase speed and improve quality of
construction  simultaneously.  Investigating the
available IBSs in country shows that most of these
systems are able to implement structural system
within short periods of time with suitable quality [13],
[14]. IBS has changes the conventional execution
of building design and construction [15] and
attracted global concern due to its significant role
in sustainable construction [16], [17]. In this regards,
there has been a steady and growing interest
within the construction industry in the adoption and
development of off-site construction [18]-[20].

Many countries has encouraged the use of IBS,
especially in new administrative and official
buildings recently [21], [22]. For example, in
Sweden the market share of prefabricated building
systems in the housing industry was more than 80%
[23].

IBS concept is new in Iran [24] and still public
buildings are made using conventional methods.
On the other hand, for the last decades the Iranian
Building Industry has been heavily engaged with
production of residential buildings [25]. The
government of Iran emphasis on building more
affordable houses with the economic benefits.
Around 1.5 million residential homes need to be
consfructed annually to response Iran cumulative
demand by 2025. Undoubtedly, conventional
building methods cannot be responsive [26] but
the lack of familiarity and ability to execute rapid
prefabricated systems has led to an uneven
acceleration in the supply and demand and
delivery of low-quality buildings [27]. The problems
associated with this rapid growth has not had
much effect on the Iran construction industry. For
example Iran construction confractors have not
considered significant value for IBS to increase
construction speed and ignore time [8].
Unfortunately, the government and construction
practitioners has understood the need for new way
of construction but there is no clear road map for
this change. In order to remove this barriers it is vital
that first the percepftions of the industry on these
issues are adequately studied [28].

Therefore, according to the lack of strategic
plans and effective measures to promote IBS at
country level, in addition to infroducing the level of
awareness and familiarity to IBS technical
knowledge, the prevalence of both IBS
components implementation and using IBS in
different type of projects in Iran conducted. This
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study has pointed fo investigating and selecting
appropriate suggestions and options fo encourage
the use of IBS in Iran. This research confributes to
better understanding of the IBS current state and
can help construction industry’s policy makers to
target the right direction for IBS development in
Iran. The paper is structured in three main
categories: (a) research methodology, (b) results
and discussion, and (c) conclusion. This research
contributes to the discussion on the current state of
IBS to uptake the opportunities for greater building
systems in Iran. However, more importantly, it draws
aftention to industry perceptions on IBS and
identifies specific gaps in this area.

2.0 METHODOLOGY

The target population of this study consisted of the
people who are involved in construction or have
related academic educatfion. Respondents
classified info  four categories: contractors,
designers/counselors, employers and academics.
The sampling method was stratfified sampling
method in which the sample size randomly defined
as six engineering firms and two universities
contains 210 persons. According to Cochran’s
formula [29], 135 questionnaires distributed and 113
of them were completed. The questionnaire deals
with the following sections: general information of
respondents, respondents’ level of familiarity with
IBS, the prevalence of IBS implementation in Iran
(this section asked from those respondents who
practically involved in [BS-based construction
projects), Investigating and selecting appropriate
suggestions and options to encourage the use of
IBS in Iran.

Respondents were required to rate the factors
by stafing their level of agreement or acceptance
based on five ordinal measures from one (1) to five
(5) known as Likert Scale. According fo Corne and
Knowles (2007) the best results were obtained from
a simple average ranking (AR) method [30]. This
method has been shown by mean index to be
highly effective in providing sufficient selection [31],
[32]. According to the scale, the questionnaire
rating follows the five-point scale and it converted
info relative important indices for each factor.
These indices are adopted from the Relative Index
(R1) ranking technique based on Equation 1 [33]

n(L)x1+n(2)x 2 +n(3)x 3+ n(4)x 4+ n(5)x5 1)
Nlolal X5

Rl =

Where n (i) is the number of responses with scale,
i (i=1,...,5) and N is the total number of responses to
each qguestion. The maximum value for Rlis 1, and
the minimum is 0.2 accordingly. Totally, 113
questionnaires have been collected from
respondents. As a final point, factors are ranked
according fo their Relative Index (RI). Reliability of
questionnaire examined using Cronbach’s alpha. It
is defined as determining the internal consistency
or average correlation of items in a survey
insfrument to gauge ifs reliability [34]. Cronbach’s
alpha coefficient estimated by SPSS. As shown in

Table 1, the Cronbach alpha coefficient is 0.994,
which indicates acceptable internal consistency
reliability.

Table 1 Cronbach’s alpha coefficient

Reliability
Cronbach’s alpha Number of questions
.994 54

3.0 RESULTS AND DISCUSSION
3.1 Analysis of General Information

The sample consisted of 113 respondents. As Table
2 shows the distribution of respondent’s general
information, approximately 64% of whom were men
(n=72), while the rest were women (n=41). Analysis
of respondents’ general information shows about
30% indicated their role as designers/consultants,
followed by confractors and employers at 26%. The
remaining respondents was academics (19%) with
the lowest abundance. Correspondingly 64% of the
statistical population are men and 36% are women
and 63% of them have a master degree and
higher.

Table 2 Distribution of respondent’s general information

Profile Frequency Percentage
Gender
Male 72 64%
Female 41 36%
Age
Minimum 24
Maximum 60
Average 32
Education
Bachelor and lower 42 37%
Master and higher 71 63%
Occupation
Employer 29 26%
Contractor 29 26%
Designer/Counselor 34 30%
Academics 21 19%
work experience
Less than 5 years 41 36%
5 to 9 years 45 40%
10 to 19 years 25 22%
More than 20 years 2 2%
IBS project-based work
experience
Yes 53 47%
No 60 53%

In other side, the average age of 32 years old
and the high frequency of work experience
between 5 to 9 years (40%) indicates a tendency to
young and graduated people in this segment of
construction industry. The profile also showed an
estimated 47% of respondents experienced IBS-
based projects.
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3.2 Analysis the Level of Familiarity with IBS
3.2.1 Level of Awareness Regarding IBS

Table 3 below shows the distribution of the
respondents’ awareness level in terms of industrial
building systems.

Table 3 Stafistical indexes related to level of awareness
regarding IBS

Variable Frequency Percentage ?umulahve
requency
Very low 15 13.3% 13.3%
Low 36 31.9% 45.1%
Average 53 46.9% 92.0%
High 7 6.2% 98.2%
Very high 2 1.8% 100.0%
Total 113 100
As can be seen in Figure 1, only 2% of

respondents are fully familiar with IBS and
approximately 95% of respondents does not have
acceptable awareness of this consfruction
method. Therefore, educational  programs,
professional courses, seminars and conferences
can be the key priority field of activity fo develop
IBS in Iran.

Very low
u Low
m Average
High
m Very high

Figure 1 Level of awareness regarding IBS

3.2.2 Respondents' Ways to Become Familiar with

IBS
The staftistical

industrial building systems presents in Table 4.

Table 4 Statfistical indexes related fo the respondents’

ways to became familiar with IBS method

characteristics related fo
respondents' ways to become familiar with

Variable Frequency Percentage (f:umulcmve
requency
Arficles 30 26.5% 26.5%
Internet 51 45.1% 71.7%
Work
experience 28 24.8% 96.5%
Other 4 3.5% 100.0%
Total 113 100.0

According to Figure 2, the largest group of
respondents are familiar with IBS through internet
by 45%, followed by articles at 27%. The minimum
level source was work experience. These
percentages indicate that practitioners are more

likely to know this method in theoretical resources
rather than practical terms.

Articles
m Internet
m Work experience

Other

Figure 2 Respondents’ ways to became familiar with IBS
method

3.2.3 The Rate of Defined Standards to Use IBS in
Iran

The existence of the defined standards to use IBS
was another item that examined. The statistical
characteristics shows in Table 5 below.

Table 5 Statistical indexes according to the rate of
defined standards to use IBS in Iran

Variable Frequency Percentage ?umulahve
requency
Very low 43 38.1% 38.1%
Low 36 31.9% 69.9%
Average 25 22.1% 92.0%
High 6 5.3% 97.3%
Very high 3 2.7% 100.0%
Total 113 100.0

Figure 3 illustrates despite all the advantages of
prefabricated systems, Iran is in a very low position
in terms of the level of standards defined for the
use of industrial building system:s.

Very low
H Low
m Average
High
= Very high

Figure 3 Rate of defined standards to use IBS in Iran

3.2.4 Respondents' IBS-based Design and Building
Experience

Refer to Table 6 there is low level of IBS-based
design and building work experience through
respondents.
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Table 6 Stafistical indexes related fo respondents' IBS-
based design and building experience

Variable Frequency Percentage ?umulahve
requency
Very low 56 49.6% 49.6%
Low 43 38.1% 87.6%
Average 6 5.3% 92.9%
High 4 3.5% 96.5%
Very high 4 3.5% 100.0%
Total 113 100.0

As it shown in Figure 4, the largest group of
respondents, about 90% consists low/very low work
experience in IBS and since the questionnaires
were randomly distributed among respondents, the
results show that prefabricated system was not
enough popular and this is one of the challenges of
constructions in Iran.

Very low
u Low
50% = Average
High
m Very high

Figure 4 Respondents' IBS-based design and building
experience

3.2.5 The Amount of Usage Pre-fabricated Systems
in Respondents’ Projects

Based on information in Table 7 the usage of IBS in
respondents’ projects is provided.

Table 7 Statfistical indexes regarding the usage of IBS in
respondents’ projects

=12

Less than 15%
= 15 to 30%
m 31 to 50%
55%
51 to 70%

= More than 70%

Figure 5 The amount of IBS usage in respondents’ projects

3.2.6 Manpower Reduction in IBS Method

From the Table 8, the result indicated more than
half of respondents agree with work force
reduction in  prefabrication method. Most
respondents  confim  that IBS equipment,
components and method can reduce
dependency on work force in compare with
conventional methods of consfruction (refer to
Figure 6).

Table 8 Statistical indexes related to manpower reduction
in IBS method

Variable Frequency Percentage ?umulohve
requency
Absolutely
disagree 1.8% 1.8%
Disagree 7 6.2% 8.0%
To some
extent 36 31.9% 39.8%
Agree 53 46.9% 86.7%
Absolutely
agree 15 13.3% 100.0%
Total 113 100.0

Variable Frequency Percentage Cumulative
frequency
Lo fhan 62 549% 54.9%
15 to 30% 36 31.9% 86.7%
31 to 50% 12 10.6% 97.3%
51 to 70% 2 1.8% 99.1%
More than
70% 1 0.9% 100.0%
Total 113 100.0

About 97% of respondents do not have any
significant experience in using IBS and only 3% of
them had expertise and implement high level of IBS
in their projects. Stafistics show the prefabricated
components do not have any acceptable level in
Iran construction industry. From the experts’
perspective, this is due to the lack of awareness
regarding this new building systems.

Absolutely disagree
m Disagree
= To some extent
Agree
m Absolutely agree

Figure 6 Manpower reduction in IBS method

3.2.7 Construction Quality Control in IBS Method

The evaluation of the respondents’ comments on
the consfruction quality confrol in IBS method is
shown in Table 9. Based on information provided in
questionnaire.
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Table 9 Statistical index of construction quality control in
IBS method

Variable Frequency Percentage c'ZumuIahve Absolutely disagree
requency m Disagree
A.bSO|Ufe|y 2 1 8% 1 8% u To some extent
disagree Agree
Disagree 7 6.2% 8.0% u Absolutely agres
To some s
extent 21 18.6% 26.5%
Agree 70 61.9% 88.5%
Absolutely 13 11.5% 100.0% _ . .
agree Figure 8 Construction safety in IBS method
Total 113 100.0
. 3.2.9 The Degree of IBS Compatibility with
F|g.ure 7 shoy\/s more than 90% of rgsp_onden’rs Environmental Protection
admit that using the IBS method will increase

consfruction quality control. In Table 11, the agreement level of experts in
applying prefabricated components in protecting
the environment is shown.

Table 11 Statistical index based on compatibility level of

Absolutely disagree IBS in protecting the environment

u Disagree
" To some extent Variable Frequency  Percentage Cumulative
Agree frequency
o u Absolutely agree Absolufely 2 1.8% 1.8%
disagree
Disagree 6 5.3% 7.1%
To some " 9.7% 16.8%
extent
Figure 7 Construction quality control in IBS method Qgre? . 77 68.1% 85.0%
solutely
agree 17 15.0% 100.0%
. . Total 113 100.0
3.2.8 Construction Safety in IBS Method
The data in Table 10 indicate statistical As Figure 9 shows only 7% does not know IBS as
characteristics related fo the agreement of an environmental friendly option. This can be due
respondents in applying IBS (prefabricated) and its to an idealistic assessment or lack of familiarity.
impact on increasing safety in construction.
Table 10 Statistical index of construction safety in IBS me
Variable Frequenc Percentage Cumulative
q Y 9 frequency Absolutely disagree
Absolutely u Disagree
disagree 0 0.0% 0.0% 1 To some extent
Disagree 9 8.0% 8.0% Agree
To some m Absolutely agree
extent 22 19.5% 27 4% ca%
Agree 64 56.6% 84.1%
Absolutely
agree 18 15.9% 100.0%
Total 113 100.0

Figure 9 The degree of IBS compatibility with
environmental protection
According to Figure 8 most of the respondents

believe the application of IBS method can increase

the level of safety in the construction projects. 3.2.10 IBS Climatic Adaptation

Table 12 indicates statistical characteristics related
to the agreement of experts with using
prefabricated system in different climatic condition
based on information provided in questionnaire.
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Table 12 Stafistical indexes related to IBS climatic
adaptation

Table 13 Mean index of prefabricated components in Iran

Variable Frequency Percentage ?umulahve
requency
Absolutely 1 0.9% 0.9%
disagree
Disagree 4 3.5% 4.4%
To some
extent 38 33.6% 38.1%
Agree 58 51.3% 89.4%
Absolutely
agree 12 10.6% 100.0%
Total 113 100.0

As can be seen in Figure 10, more than half of
respondents agree with IBS adaptatfion in different
climatic  conditions because prefabricated
components manufacture in a confrolled
environment and then assemble af the site.

Absolutely disagree
u Disagree
® To some extent
Agree

m Absolutely agree

Figure 10 IBS climatic adaptation

3.3 Analysis the Prevalence of IBS in Iran

In this section, 53 respondents who have
experiences in the context of IBS were asked an
additional questions o investigate the prevalence
of using different prefabricated components and
tfendency of IBS implementation in different type of
projects in Iran.

3.3.1 Prevalence of Prefabricated IBS Components
in Iran

Table 13 shows the average prevalence of using
different prefabricated components in Iran.
According to the results of the questionnaire, the
most prevalent IBS components in Iran is sandwich
panel by mean index of 3.42 (RI=0.68). Sandwich
panels are suitable insulation against heat, cold,
humidity, and sound. Next item is steel formwork
systems by mean index of 3 (RI=0.60). This system,
due to its high costs is not most popular such as
sandwich panel. Moreover, steel formwork systems
is a modern technology and there is a fendency to
remain  among the most widely used IBS
components.

x c
iboton 5 3§
. Frequency distribution T £ 5
Prefabricated of respondenis £ ) E “g
components 5§ 22— &
g K/ o
- kel
1 2 3 4 5 = U
Sandwich 3 1 3.4 06
panel 0 2 3 2 6 2 8 ]
Steel formwork 3 9 3 5 5 3.0 0.6 9
systems 1 0 0
Permanent 1 1 1 2.7 0.5
forms ? 7 1 0 6 5 5 3
Prefabricated 3 2 9 1 1 2.7 0.5 4
forms for walll 6 4 0 4
Prefabricated 1 3 1 7 9 2.5 0.5 5
frames 2 1 7 1
Load-bearing 2 1 25 05
wall panels 8 0 5 73 7 1 6
Ceiling and 2 1 24 04
floor panels 0 5 7 74 3 9 /
Prefabricated
forms for 1 1 6 1 4 2.3 0.4 8
beams and 9 4 0 6 7
columns

The table followed by permanent forms and
prefabricated forms for wall at nearly 2.7.
Prefabricated frames, load-bearing wall panels
and ceiling and floor panels are the next options of
respondents. Finally, the prefabricated forms for
columns and beams is rarely used in Iran. As it
shows in  Figure 11, the prevalence of
prefabricated IBS components in Iran is very low.
According fo the estimation, average index of
prefabricated components prevalence is 2.72.

3.3.2 Prevalence of Using IBS in Different Projects in
Iran

The data in Table 14 clarify the average
prevalence of using prefabricated components in
different types of projects. The projects identified by
respondents are the most used of IBS methods in
Iran construction projects. According to the results,
the most prevalent project type that is performed
using IBS is related to marine structures with the
mean index of 3.89 (RI=0.78), followed by bridge
(8.32), ports (3.23) and airports (2.62). Continuing
this trend, commercial and residential units by 2.13
(R1=0.43), transportation by 1.89 (RI1=0.38) and lastly
dam projects by 1.74 (RI=0.35) mean index are in
the lowest rate of using IBS implementation (refer to
Figure 12).
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Table 14 Mean index of prevalence of using IBS in
different construction projects in Iran

The estimation of average IBS method application
in projects in Iran is 2.69. This is a low rate of IBS
adoption. Most of construction projects are limited

X P to residential and commercial buildings. Therefore,
Different Frequency distribution 9 2 o) due to lack of awareness and knowledge, IBS does
construction of respondents T YE £ not have any desirable place in Iran construction
projects © % = projects.
= 3
1 2 3 4 5 . ) .
- 3.4 Data Analysis and Results in Encouraging IBS
Marine 3 8 7 14 21 38 078 |
structures In Table 1 ti d L +
Bridge 4 10 6 31 2 332 0646 2 n Table 15 suggestions and opinions o encourage
Ports 5 6 16 24 2 323 0645 3 the use of IBS are collected. These alternatives
Airport 8 10 30 4 1 262 052 4 ranked according fo frequency and average
Residential index, based on respondents’ replies. The
and . 9 32 8 4 0 213 043 5 investigations  shows, ~ mandatory  use  of
gg;@mgf'c prefabricated  systems at least in limited
Transportafion 30 8 8 5 2 189 038 6 gerfenlk:.ge ?f chOSm”UCT'OT.m bgl_gooygmmem 's the
Dam 20 13 8 2 1 174 035 7 est solution for promotion (RI=0.79).
Table 15 Suggestions and opinions in encouraging IBS
;8
Suggestions and opinions Frequency distribution of ° £ _ o]
respondents = 0E =
2= T
& T =
= o
(-
1 2 3 4 5
Mondofory use of prefabricated systems at least in limited percentage of 3 15 18 25 50 396 079 1
constructions

Preparing IBS Standards, guidelines and regulations
Using media to make people familiar with the IBS advantages

2 9 34 36 32 377 075

Government supportive programs by offering facilities with a minimum profit to set 15 4 o4 27 43 370 074

up IBS manufacturing factories
Compilation the price schedule for the prefabricated systems

Setting up technical courses and offering IBS certificate and diploma
Holding workshops, seminars, and conferences to encourage and promote IBS 16 15 24 41 17 325 0.65

10 13 15 43 32 3465 0.73

NO O A WD

Consistent with the responses, followed by
preparing IBS standards, guidelines and regulations
(3.89), there are not sufficient documents about IBS
and the government has to move in this regard.
Media play the main role fo make people familiar
with the advantages of IBS with the mean index of
3.77 (RI=0.75). Government supportive programs

3.50 —_—

2.00

0.00

AFS— 270

and presenting price schedule for prefabricated
systems are the next suggestions. Offering IBS
certification through technical courses by 3.50
(RI=0.70) and holding IBS workshops, seminars and
conferences by 3.25 mean index (RI=0.65) are the
respondents’ options to develop IBS in Iran (refer to
Figure 13).

257 257

Sandwich Steel formwork  Permanent  Prefabricated Prefabricated Load-bearing Ceilingand  Prefabicated

panel systems forms fomns for wall

frams wall panels floor panels foms for
beams and
columns

Figure 11 Prevalence of prefabricated IBS components in Iran
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0

Marine structures Bridge Ports

Airport

213

189 o

Residential and
commercial
buildings

Transportation Dam

Figure 12 Prevalence of using IBS in different projects in Iran
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Figure 13 Suggestions and opinions fo encourage IBS usage

4.0 CONCLUSION

The study indicated one of the challenges of
constructions in Iran is the lack of IBS work
experience among construction practitioners. Only
2% of respondents are fully familiar with IBS and
approximately 95% of respondents does not have
acceptable awareness of this construction
method. About 75% of this improper level of
familiarity achieved by internet and articles. This
percentage indicate that practitioners are more
likely to know IBS method in theoretical resources
rather than practical terms. However, there is a
main gap in terms of the level of IBS defined
standards in Iran. These factors caused about 97%
of respondents do not have any significant
experience in using IBS and only 3% of them had
expertise and implement high level of IBS in their
projects. In spite of this, approximately 90% of
respondents consider due fo IBS manufacturing
process in a confrolled environment, this method
can increase the level of quality and safety and
reduce dependency on work force in compare

with conventional methods of consfruction. In
addition, IBS is very suitable for different climatic
conditions and only 7% does not know IBS as an
environmental friendly option. This can be due fo
an idealistic assessment or lack of familiarity. In the
other side, according to the current study the most
prevalent IBS components in Iran are respectively:
sandwich  panel, steel formwork  systems,
permanent forms, prefabricated forms for wall,
prefabricated frames, load-bearing wall panels,
ceiling and floor panels, prefabricated forms for
beams and columns. In terms of projects types IBS
method are respectively use in marine structures
(3.89), bridge (3.32), ports (3.23), airports (2.62),
commercial and  residential units (2.13).
fransportation (1.89) and lastly dam projects by
1.74 mean index. According to the investigation
carried out in this research, average index of
prefabricated components prevalence is 2.72. The
results also indicate the mean index of IBS method
prevalence in different types of projects in Iran is
2.69. Generally, the prevalence of IBS in terms of
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components and types of projects is not at
significant level.

Regarding the IBS above situation in Iran,
expertise asked about the suggestions and
opinions to encourage the use of IBS methods. The
respondents believe the below steps can help to
promote IBS implementation in Iran construction
industry.

e  Mandatory use of prefabricated systems at
least in limited percentage of constfructions
by government

e Preparing IBS standards, guidelines and
regulations

e Using media to make people familiar with
the IBS advantages

e Government supportive programs by
offering facilities with a minimum profit to
set up IBS manufacturing factories

e Compilation the price schedule for the
prefabricated systems

e Sefting up technical courses and offering
IBS certificate and diploma

e Holding  workshops, seminars, and
conferences to encourage and promote
IBS

In  accord with  developed countries’
experiences, transformatfion from conventional
building system to industrial building system can
improve many aspects of construction industry in
terms of time, cost, quality and building
sustainability aspects. These profound impacts
intensify the necessity to prevalence and promote
IBS in Iran and all rest of the world. Therefore, as this
study confributed, understanding the current
sifuation of IBS and prioritizing suitable solutions fo its
development constitute a fundamental step
toward IBS implementing prevalence in country
level.
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