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Construction industry Summary

Building information modeling (BIM) The construction industry is one of the key industries of every
Integrated design country that has a great impact on the economy because a
L:rr]‘q”aezl Square metro station of significant percentage of the country budget is annually allocated
Islamshaﬂr to the construction budget. With the arrival of the fourth industrial

revolution, the scope of applying technologies in the field of
construction has been expanded. The construction industry has experienced a tremendous transformation
with the approach of digitization and the involvement of new technologies, and this evolution has a
significant impact on meeting the needs and processes in the construction industry. Among the technologies
that have provided a platform for the digitization of the construction industry is construction information
modeling, a process in which the management and production of construction project information is carried
out in a coherent and integrated manner, and it causes group cooperation, effective coordination of project
elements and more detailed designs. The tunnel is one of the most widely used projects in the construction
industry that is used for various purposes such as transportation, mineral extraction, directing the flow of
underground and surface water, installation of facilities, etc. In this paper, analysis of the benefits of
construction information modeling in tunnel projects according to the research conducted from 2010 to 2022
in a case study is presented following implementation of construction information modeling in the tunnel
of Namaz Square metro station in Islamshahr located in Tehran Province.

Introduction

Building information modeling (BIM) has been one of the new technologies in recent years that has found
a good position in the field of construction. However, in the field of tunneling, it is at the beginning and
needs to be known more by execution of tunneling projects, Therefore, in this paper, an overview of the
advantages of building or construction information modeling is discussed.

Methodology and Approaches

References were searched in the scientific databases of Web of Science, Scopus and ScienceDirect. In this
search, a combination of keywords "construction information modeling”, "underground tunnels™ and "tunnel
construction challenges and problems™ were used. In the initial stage of reviewing titles and abstracts, a list
of articles focusing on practical case studies in this regard were selected for further review. After reading
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the full text of the articles, the final list of 30 sources was chosen. Moreover, the existing standards in this
field, the 1SO 19650 international construction information modeling standard and the International Tunnel
and Underground Spaces Association construction information modeling standards have been used in the
implementation of the case study.

Results and Conclusions

The transfer of new construction technologies in construction projects is a complex issue, and considering
the role of this industry in the GDP, creating employment and gaining a sustainable competitive advantage,
its contribution to economic growth is significant and it provides a basic infrastructure for other sectors of
the economy. In this study, construction information modeling and its advantages in using tunneling projects
were investigated. In general, the BIM process has advantages such as 3D modeling, interference detection
and design coordination, engineering analyzes such as energy analysis and drilling methods, project
scheduling, measurement and estimation of materials, site analysis and project maintenance and repairs.
Therefore, building information modeling is not only a 3D tool for design, but a process that generally
covers information related to construction projects from planning to operation. In this research, the
construction information modeling was implemented in a case study of Namaz Square metro station located
in Islamshahr, in an attempt for improving the geometric design of the tunnel, identifying interferences,
improving communication between project elements and managing the assignment of tasks between project
elements, reducing design costs with paying attention to the high speed of modification of drawings and
reduction of rework in the implementation stage, quick measurement and accurate estimation of materials
to purchase, and finally, reducng project delays. The number of 134 interferences in the design stage,
identifying and estimating materials with less than 5% error based on the information model, 30%
improvement in the communication of the project elements to understand the problems and solve them can
be mentioned among the achievements of this case study. In response to this growing demand for
information modeling in the construction industry, construction industry players must develop an
implementation strategy and deployment plan. It is necessary to develop a standard and easy method for
planning and controlling the implementation and execution of this technology and its resulting efficiency.
Construction information modeling in Iran has been introduced to a large extent in construction projects,
but in tunnel projects, this issue is at the forefront, due to limited knowledge and lack of previous experience,
and thus, many activists in this field do not have a clear picture of its components, application, required
platforms, capabilities and challenges of this technology. It is hoped that by using this technology, we will
see the increasing progress of this field in tunnel projects and underground spaces.




