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Keywords Extended Abstract

Decision making Summary

Tunneling Effective factors for project success, generally depend on

E'_—ECTRE method optimizing and managing costs and time while maintaining the
is

quality of the work. Tunnelling projects are always associated with
uncertainties and risks that influence the both cost and time factors
of project implementation. The complexity of the issues and the uncertainty and ambiguity of the information,
particularly in relation to risks and their management, make it difficult for managers to make decisions. Using
hesitant fuzzy sets is an appropriate tool for resolving ambiguity and facing uncertainty. In tunneling projects,
there is a need to develop an appropriate model and a comprehensive plan to assess the response to geological
and geotechnical risks. In this research, a comprehensive model aimed to address the geological and
geotechnical risks of tunnels using the hesitant fuzzy ELECTRE method is presented. As an experimental
study, the proposed method has been used to investigate the geological and geotechnical hazards of line 3 of
Mashhad Subway.

Hesitant fuzzy sets

Introduction

Underground spaces are constructed under highly uncertain geological and geotechnical conditions and pose
many risks. Most accidents are often related to uncertainties in the construction and execution of these
structures. Consequently, it is necessary to prevent accidents with progress in risk analysis and management
methods. The size and complexity of the project dictate the number and significance of each of these existing
risks, and it will be impossible to avoid and prevent risks from occurring within the project. As a result, there
appears to be a need for a comprehensive risk management system to manage all types of risks within projects.

Methodology and Approaches

In this study, using the hesitant fuzzy ELECTRE method, a risk management method in the tunnel of line 3
of Mashhad subway is presented. According to the answers given by experts to the prepared questionnaires,
various geological and geotechnical risks of the project have been identified. In addition, the desired
responses to minimize the effects of these risks have been identified, and then, using hesitant fuzzy decision-
making methods, responses to these risks have been ranked in terms of their importances.

Results and Conclusions
The results of this research show that preparing engineering geological profiles along the route under
investigation using the obtained information, and accordingly, changing the excavation parameters using soil
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improvement methods are the most significant risk response. The other risk responses have also been ranked
in the next levels of importance.




