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Tunelling Summary

Drilling and blasting Despite many improvements in the underground construction by
EDZ ) mechanized methods, the drilling and blasting still plays an important role in
Eg‘gec”ca' modeling the construction of tunnels and mines. In addition to various advantages of the
GSI drilling and blasting such as flexibility and low capital cost, this method also

possesses some disadvantages, one of which is the expansion of the blast
damage zone around the underground structure, leading to increased joints and cracks in the surrounding environment,
and consequently, reduced resistance and increased permeability, and also, in some cases, the land subsidence occurs.
Various factors affect the damage zone. Different methods such as measurement, experimental and modeling methods
are available to investigate these factors. In this paper, numerical modeling has been carried out for three different
states of drilling. Moreover, in addition to a brief mentioning of different factors affecting the damage zone, it is
determined that the maximum impact on the damage area is related to tensile strength and cohesion of the surrounding
rock. In addition, the effect of the rock geological strength index (GSI) is investigated as one of the important factors in
recognizing the rock mass and the effect of reducing the damage area with increasing GSI is observed.

Introduction

In this study, the explosion has been carried out as a complete firing plan and each explosion hole has been detonated
as a separate hole and pressure (explosion) has been applied to the walls of the hole, and then, the expansion of the
blasting damage zone of all holes has been studied. Various factors affecting the spread of the damage zone have been
investigated and modeling has been performed for the equivalent rock mass and the effect of the GSI rock changes on
the damage zone has been investigated.

Methodology and Approaches
Numerical modeling in this research is carried out in two general parts of static and dynamic analyses. This modeling
has been made using UDEC software in 3 modes: explosion of all holes, explosion of peripheral holes and the mode

without explosion. After examining the radius of the damage zone, the modeling is validated by the experimental
relationship presented by Park. Sensitivity analysis is then performed for the cohesion, elastic modulus, rock tensile
strength, blast pressure, blast hole diameter and internal friction angle, and also for the GSls equal to 45 and 65.

Results and Conclusions

In this paper, it has been found that in the numerical modeling of the explosion of environmental holes, which is the
most critical condition for a tunnel with a width of 6.5 m and a height of 4 m as a horseshoe and drilling and blasting
method, the excavation damage zone (EDZ) is about 0.55 meters. This result is in good correlation with experimental
relationships. Furthermore, various properties of the rock and explosive material have been investigated, and
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consequently, it has been found that the tensile strength and cohesion of the rock are the most effective factors in this
study. Finally, the rock mass equivalent to two different GSIs has been modeled, and as a result, the radius of the
damage area of about 1.2 meters for GSI = 45 and about 0.8 meters for GSI = 65 has been obtained.




