MATEC Web of Conferences 103, 03003 (2017) DOI: 10.1051/matecconf/201710303003
ISCEE 2016

Factor Affecting of BIM Technique in the
Construction Firms in Iraq

Hussein M. Hamada"", Ahmad Haron', Zahrizan Zakiria', and Ali M. Humada®

'Faculty of Civil Engineering & Earth Resources, University Malaysia Pahang, 26300 Pekan, Pahang,
Malaysia

2Electricity Production Directorate of Salahaldeen, Ministry of Electricity, 34007, Baiji,

Iraq

Abstract. The construction industry in Iraq became much more difficult
than before because of complexities in the diagrams and documentations in
the construction projects. Building information modeling (BIM) started to
appear with entry the foreign companies to build the large projects in Iraq.
It is a bode well technique for the construction industry, it has many
benefits in all project phases from planning and scheduling to operation
and demolition phase. This paper concentrated on the implementation of
BIM technology and identify the benefits desired and challenges that
reduce adoption this technique in the Iraqi construction industry. A
qualitative approach has been used to collect data from two experts in the
construction field in Iraq to show the factors affected on using BIM in the
Iraqi construction firms. The results indicate to a rare implementation of
BIM technology among construction professionals in Iraq. The study
recommended encouraging the investment in the Iraqi construction markets
to share the knowledge and experiences related to BIM technology
between the construction professionals.

1 Introduction

The construction industry in Iraq is still suffering from a lack of experts and competent
professionals in the use of modern technology in the construction projects. Therefore,
adversely effect on the progress of work in terms of delays in the completion of
construction and increased construction costs. Most of the projects in Iraq are still based on
the traditional methods in design and planning of projects such as using of 2D graphics and
adoption of the critical path method (CPM) to calculate the time needed to complete the
projects. Although these methods have been used for many years in the construction
projects in the previous years, but it cannot be used in the large and complex projects.
Therefore, should adoption of modern techniques, such as BIM technology for being less
prone to error in the design and implementation by engineers, and have many benefits that
no other. For example, when conduct modifying the properties of any element in the
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construction such as windows, doors or walls, the amendment will appear automatically on
all levels in addition to the adjustment in the bill of quantities. The National Building
Information Modeling Standards (NBIMS) committee in the USA defines the BIM
technology as, a digital representation of physical and functional characteristics of a facility
[1-3]. BIM technique is a resource for information required by stakeholders in the
construction. projects in order to simplify and facilitate sharing information during the life
cycle of the project from planning to demolition phase [3].

2 Problem statement

The complexities and difficulties in interpretation of diagrams and schedules created by the
traditional methods such as 2D, and critical path method. These methods lead to errors and
conflicts in the implementation of project tasks. Thus, using the traditional methods will
lead to increase time and cost of projects, in addition to the effect on the quality of final
product. Adoption of new technology in the construction companies has required the
knowledge about benefits desired from this technology. Therefore, the aim of this paper is
to find out the challenges and benefits of implementation the BIM technique within
construction firms in Iraq.

3 Literature review

3.1 Benefits of BIM technology

There are many benefits result from implementation of BIM technology in the construction
projects. The most important advantages of BIM technology identified by previous studies
such as [4] conducted a survey about the benefits and barriers of BIM technology to the
construction companies, more than 400 people participated in this questionnaire survey
,jncluding the contractor, sub-contractor, and project managers. The result of the study
proved that most of applications BIM users were to visualization, clash detection, and
building design as shown in Fig. 1. Overall, BIM technology assists the project managers
and planners to control the cost and time of construction project, in addition, to improving
the quality of project model in early phases of project lifetime [5, 6]. Thus, all these
advantages will contribute to raising the level of construction productivity [5, 7]. However,
many case studies conducted in various projects proved the advantages and benefits of
BIM, for instance, [8] implement a case study and said that can be get saving money and
time of project if used the BIM technology in the process through minimizing of rework the
design documents. While, [9] said that advantages of BIM application by appearing the
benefits resulting from the return on investment (ROI) when implementation of BIM in the
construction projects.

3.2 Challenges of 4D/BIM technology

There are many challenges and barriers to adoption of BIM technology in the construction
firms. The most common challenges to adopting BIM technology within construction firms
identified by some researchers such as [4, 10-21]. One of the biggest problems that counter
of construction firms, is the difficulty in correct visualize to the construction planning in
workspaces through creating complex schedules and difficult in the interpretation [15]. The
absence of agreed visualization standards which represent the building components and
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elements, activities, and resources. Information visualization to 4D data representation as
one of the obstacles to implementation the BIM technique in the construction projects [22].
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Fig. 1. Benefits of BIM in ranking [4]

3.3 BIM and Iraqi construction industry

Construction sector in Iraq is an important sector by contributing in the providing the
houses, hotels, airports, railways and highways in Iraq. Therefore, the construction industry
would affect the economy directly. In the last years, the Iraqi construction markets
witnessed entry many of construction companies in order to build many projects inside of
Iraq. The foreign companies with local companies started to implement the projects by
using the BIM technique in their projects. Iraqi construction industry does not have more
knowledge and skills to adopt BIM technology in short time for many causes, such as lack
of experts in the BIM technology, lack of skills and knowledge for stakeholders involved in
the projects, in addition to the cost of software and hardware, and training on it. In a recent
survey by [23] proved that 92% of site engineers in the Iraqi companies do not have a
professional certificates means that, do not have adequate knowledge and experience in the
management of construction projects.

4 Methodology

The method of data collection for this study adopted a qualitative approach, which requires
understanding deeply of a problem [24]. The qualitative approach also assist the researcher
in finding out thinking of the respondents and what are their answers that effect on the
results of research? The respondents in the research have been selected based on the
experience in the construction industry and applying the BIM technique in the construction
projects as shown in Table 1. All the interview sessions recorded and transcribed after
taking approval from participants in the survey. The interview questions open ended were
included the objectives following: 1) to find out the current status of BIM within Iraqi
construction industry, 2) to collect the projects successful by using BIM technology, 3) to
identify the benefits and challenges which lead to the successful projects. The content
analysis method has been adopted to find out and validate the results obtained from the
interview sessions. After that, the results has been discussed by comparing with the
previous studies to find out the similarities among them as in Fig. 2.
Each the respondents R1 and R2, have an experience in the BIM and 4D modeling. In

addition, they have high positions in their companies as can be seen in Table 1.
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Table 1. Profile of respondents and their experience.

Respondent Designation Experience in Experience in BIM
name construction
A Senior management More than 20 years More than 6 years
B Project manager More than 20 years More than 8 years

Intensive Formulate the survey
questions to acquire

the right answers

literature review

Identify problem P

Conducting a semi-
statement and

structured interviews with
construction professionals

Results and discussion

Conclusion and
recommendations

\ formulated the
%, study objectives i

Identify the
participants who
participant in
the survey

Fig. 2. Research method to data collection.

5 Results and discussion

This chapter will discuss the results obtained from the respondents in the interview
sessions, and contains four parts.

5.1 Basra main stadium (by 360 architecture)

There are a number of construction projects implemented by using BIM technique in Iraq,
which displays successful implementation and utilization of integrated drawings with
schedules in a multidisciplinary environment, such as Basra Main Stadium 65,000 seats and
Al Minaa Stadium 30,000 seats [25] located in Basra city in the southern of Iraq. The
fabrication process designed by 360 Architecture, Kansas City. The fabrication process
consists of 100-foot long glass fiber reinforced plastic (GFRP) as can be seen in Fig. 3 a.

a. Basra main stadium - b. Al Minaa soccer stadium
Fig. 3. (a and b): Basra stadiums by (by 360 architecture)

The construction of Basra sports city was started on 15 July 2009 and completed on 12
October 2013. The city is being funded by the government of Iraq with a budget spending
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of $550 million, contributed to contain the main stadium with the capacity of 65,000

people.
Table 2. Details of sport city in Basra
No | Items Details
1 | Owner Ministry of Youth and Sport in Iraq
2 | Contractor Abdullah Al-Jiburi Contracting Company
3 | Consultant 360 Architecture, Kansas City
4 | Site area 2.5 million-square-foot
5 | Contract Period 32 months
6 | Start of construction July 2009
7 | Completed of structure | October 2013

5.2 Al Minaa Stadium project

The construction of Al Minaa stadium as shown in Fig. 3b, was started on 2011 and
completed on 2013. The stadium also funded by the Iraqi government with a budget $ 86
million, to build the stadium with capacity 30000 people. The contractor was Anwar Soura
General Contracting Company, while the consultant and the design team was 360
Architecture in American. The details of Al Minaa stadium as in Table 3 below.

Table 3. Details of Al Minaa stadium in Basra city

No Items Details

1 Owner Ministry of Youth and Sport in Iraq

2 Contractor Anwar Soura General Contracting Company
3 Consultant American 360 Architecture

4 Contract Period 24 months

6 Start of construction 2011

7 Completed of structure 2013

The owner of the project is the Ministry of Youth and Sport in Iraq, while the main
contractor was Anwar Soura General Contracting Company. R1 represents one of the
management of the project, R2 represent one of the contractor staff in the project.

5.3 Benefits of 4D/BIM in the projects

Regarding the benefits of BIM to the project, R1 and R2 said that: Implementation BIM in

the construction of sport city in Basra assist the design team on the following points:

i)  To share information in the BIM model among the architects and engineers
throughout the design phase, in order to meet the design requirements.

i)  Checking logistical and economic constraints a daily in addition to finding out the
constructability issues and clashes.

iii) To minimize the time required to fabrication the panels needed to the project by 18
months, therefore adoption of BIM applications to take the design from five models
differently.

iv) To achievement the construction and fabrication process of the stadium's skin
components at the same time planned.
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v)  To enable and simplify the smooth interaction among the fabricator and design team,
whereas, the project team chose application a digital information in the project [25].

vi) Using BIM software would allow the architects to control the large and complex
surface geometry of the project panels.

vii) To do a platform as open communication among all the specialists in the project with
the central model.

viii) BIM has the ability to see every detail on a construction project including the wires,
the pipes, the columns, beams and collect they in the 3D model before actually
starting the construction.

5.4 Challenges of 4D/BIM in the projects

As mentioned by the R1 and R2 in the interview sessions, implementation of BIM in the

construction projects faced many challenges, first of all:

i) The high cost to purchase the sophisticated software and hardware related BIM
technology such as Tekla and Revit.

ii) Training on the BIM equipment and provide the cost and time needed to acquire the
necessary skill and knowledge in this regard. Therefore, most of the BIM companies in
Iraq is an international company, thus, they have the ability to implement BIM in their
projects.

iii) Compatibility problems between the BIM software, particularly with regard to the
structural safety of the construction because of adoption more than an approach in the
design the various facilities of the project.

6 Conclusion and recommendations

BIM technology has many benefits, on the other hand, has many challenges as shown in the
implementation of sports city in Basra and Al Minaa stadium. All these projects funded by
the Iraqi government, and came to enhance the quality of the project by using BIM
modeling in the construction industry. In Basra city has been implemented two projects by
using BIM technology. All of them designed by the American 360 Architecture. The
projects illustrate the benefits and challenges due to use the BIM. some of the benefits
identified through the interview sessions with the respondents, such as minimize the time
and cost required to the project and getting on the better model of the project, besides clash
detection between the project component in an early age of project life. All these factors led
to limit the rework for the project tasks. Thus cancel additional time and cost of the project.
Many projects have been implemented by application of BIM technology such as an
educational al-Najaf hospital in the al-Najaf city, also funded by the Iragi government.
Therefore, the study recommends that the Iraqi government should seek to engage the
foreign companies with Iraqi companies in implementing more projects BIM within Iraqi
construction industry in order to share the knowledge and experience among construction
professionals.
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