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Keywords Extended Abstract

Support system design Summary

MRMR method The main goal of this research is to compare the proposed support systems of
Q method _ the MRMR and Q empirical methods for coal mine tunnel intersections and to
Numerical modeling estimate the efficiency of these geo-mechanical classification methods in

WS intersection of Parvadeh Mine providing the stability of the intersections. For this purpose, the MRMR and

Q geo-mechanical classification methods have been used to design the support system, and numerical modeling was
used to analyze and compare these systems. The results show that the support system proposed by the Q method is
more conservative than the MRMR method and its application leads to fewer displacements at the intersections.

Introduction

One of the most sensitive regions in underground spaces is the tunnel intersection, which is comparatively less stable.
It is necessary to choose the appropriate method for designing the support system of the intersections depending on the
conditions of the region. Based on the literature review, no study has been conducted so far on comparing the support
systems proposed by the RMR and Q methods for the intersection of coal mine tunnels and estimating the efficiency of
these geo-mechanical classification methods. The main objective of this paper is to choose the most appropriate
empirical method for designing the support system of the intersection of coal mine tunnels.

Methodology and Approaches

Focusing on the W3 intersection of the Parvadeh Mine No. 1 in Tabas area as a case study, the necessary information
has been collected through field surveys and laboratory tests. Based on the collected information and using the MRMR
and Q geo-mechanical classification methods, the rock mass has been classified. Then, according to the obtained
scores, suitable support systems have been designed for the W3 intersection. Subsequently, the designed support
systems were modeled using the finite element method with the help of FLAC3D software. In order to validate the
prepared numerical models, the current state of the intersection with the existing support system was modeled. The
obtained displacement values were compared with the displacement values taken from the displacement gauge
installed on site. The results show that the data obtained from the modeling are in acceptable agreement with the data
taken from the mine displacement gauge. Finally, the prepared models based on the proposed support systems of each
of the empirical design methods (Q and MRMR) were analyzed.

Results and Conclusions
Based on the results of numerical modeling, an appropriate empirical method has been selected for designing a safe
support system at coal mine tunnel intersections. The results show that the proposed support system of the Q method is
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more conservative than the MRMR method and its application at intersections leads to fewer displacements.




