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Underground structures In this research, to evaluate proper retrofitting methods for
Retrofitting underground structures against explosion threats, some methods
Threat including the use of polymer fibers, creating empty tunnel as
Explosion explosive traps, use of explosive slabs, dampers, and

AHP polystyrene materials, and creating pocket and ample curves are

identified using library resources. Then, by interviewing with
experts in the field of civil, tunneling and construction management, all the issues for assessing
differences and influencing methods on retrofitting methods for underground structures have been
extracted.

Introduction

For the structural design of underground facilities, a threat is usually considered and loading is made on
this basis. These designed structures do not have the sufficient strength due to changing enemy’s weapon,
increasing leverage, and destruction of these weapons. Retrofitting can be used as an appropriate option
for increasing the resistance of underground structures.

Methodology and Approaches

After doing the above-mentioned process, to conduct a survey, a questionnaire has been filled by 32
experts for weighting the indicators. By applying the group decision method based on the paired
comparison models, the degree of necessity of each indicator and method in the form has been obtained
by using a 9-point Likret scale. In this paper, the method of research has been described and then the
influencing parameters on retrofitting the secure underground spaces have been ranked, and the
investigated methods have been compared with each other according to the considered indicators, and
finally, the effectiveness of each method has been determined.

Results and Conclusions

The findings of this research indicate that the creating pocket and ample curves in underground structures
are the best options for retrofitting. As a result, use of polymer fibers, creating empty tunnel as explosive
traps, use of explosive slabs, dampers, and polystyrene materials have been placed in the next ranks.
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