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Underground structure Summary

RQDindex Underground structures, as the most important structures of our country, have
RMR classification a direct relationship with the national security and economy power of the
Jointing factor country, and their design, implementation and maintenance are very

Phase?2 software

necessary. Conducting the experimental classification of the rock mass is a
very useful tool in evaluating the quality of the rock mass and designing the reinforcements, and also, it provides a
good view of the behavior of the rock in the face of the tunnel. Classification of rock mass rating (RMR) is one of the
most important and efficient methods of rock mass classification, which has been used in the past until today, but it has
some shortcomings in the correct estimation of rock mass behavior. In this research, 10 sites of defense projects in
different rock mass conditions, including weak and very jointed rocks, and suitable conditions have been examined.
The defense projects have been analyzed experimentally, and also, numerically using Phase2 software. The
experimental and numerical results of this research show that, in general, the use of rock mass classification can be
very useful in evaluating the characteristics of rock mass. Moreover, the use of the RMR in rocks having good
conditions correctly evaluate the rock mass and is considered as a suitable design basis. However, in weak rocks, there
are flaws in the evaluation, and instead of the rock quality designation (RQD) parameters and discontinuity spacing,
the jointing factor can be used. In this manner, the results are better compatible with the real conditions and numerical
analysis. Furthermore, the results of the proposed reinforcements have been examined. These results show that the
RMR classification works well for semi-stable rocks (RMR>50), but for weak rocks (RMR<50), it is better to analyze
the rock mass by modified RMR, which considers jointing factor.

Introduction

One of the most important aspects of tunneling project is its protection. The construction of underground structures as
safe structures helps to preserve people's lives and cover transport achievements. One of the most important challenges
in the construction of underground structures is to design these structures when facing different geological conditions.
Classification of rock mass engineering is one of the most effective methods in determining rock mass conditions,
assessing instabilities and determining consolidations and drilling methods. Rock mass rating (RMR) classification is
widely used worldwide to evaluate the rock mass. However, the excavation experience has shown that this
classification is not effective in some rock conditions and needs some corrections.

Methodology and Approaches

In this research, the parameters of RMR classification have been investigated and considering some flaws in the rock
quality designation (RQD) system as an influencing factor in this classification, and also, the experiences gained from
10 tunnel projects in different rock conditions, it is observed that using jointing factor instead of total RQD parameters
and spacing of joints can provide better results for the rock mass evaluation. The results of RMR findings have also
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been evaluated by numerical analysis using Phase2 software and the accuracy of the results has provided more suitable
values.

Results and Conclusions

Field investigations and software analyzes of 10 tunnel projects of underground structures show that the classification
of RMR in suitable rock mass conditions (RMR>50), which is observed in projects 1 to 6, is a suitable assessment of
the rock mass conditions in the analysis, and provides stability and estimation of consolidations. However, in weaker
rocks (RMR<50), which is observed in projects 7 to 10, using the joint factor instead of RQD parameters and joint
spacing can provide better results and is in better agreement with numerical analysis and observed experimental results.




