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Pattern of drilling and blasting Summary

Anfo and emolite In this research, using the approaches for designing the drilling and blasting
Holemeberg-Persson method patterns in the tunnels, we have managed to calculate the parameters such as
Power factor and specific drilling the specific charge, the specific drilling and the number of holes on the tunnel

Energy balance model

different cross sections with the shapes of horseshoe, circle and D. These
parameters are the general indices of blasting that simplify the comparison of different patterns. The results show that
in the Norwegian method and the energy balance model, the results obtained for the two parameters of specific charge
and specific drilling for the selected rock material are completely opposite to each other. Moreover, in the Swedish
method, considering emolite, the values of the calculated parameters have been close to the energy balance model.

Introduction

The selection of the optimal pattern of drilling and blasting in tunnels considering to the existing methods is one of the
challenging engineering issues. The most important methods of designing the drilling and blasting pattern in tunnels
are energy balance model, Norwegian method and Swedish method.

Methodology and Approaches

In this research, two explosive substance, ANFO (ammonium nitrate and fuel oil) and emolite, have been used for
charging the holes located on the cross section of the selected tunnel in order to advance 3 meters. Moreover, the cross
section surface area of the selected tunnel has been considered to be 19, 28, 32, 40, 48, 50, 65, 76 square meters with
horseshoe, circle and D-shape types. The diameter of the explosive hole is 48 mm for the Norwegian method and 51
mm for the two energy balance model and the Swedish method in order to compare the results of the methods. Overall,
88 designs have been prepared for the three types of limestone, sandstone and marl rocks without the use of design
software.

Results and Conclusions
In the Norwegian method, regarding the parameter of the rock mass blastability, the results are in contrast to the energy



http://tuse.shahroodut.ac.ir/
http://tuse.shahroodut.ac.ir/
mailto:ehsansalehi@mi.iut.ac.ir
https://doi.org/10.22044/tuse.2022.11927.1455

balance method for the aforementioned rocks. One of the reasons we can refer to, is the higher number of the located
holes on the tunnel cross section using the rocks with low blasting power. When implementing the Swedish and energy
balance methods with the emolite explosive to design optimal drilling and blasting pattern in the tunnel, two
parameters of the specific surface energy and impedance factor take part. When the values of these two parameters are
larger for a specific rock texture (in this study, limestone), Holemeberg-Persson method is preferred for the design, and
if their values are trivial for the rock (in this study, marl and sandstone), the energy balance method is preferable to the
Swedish method. Amon these two methods, i.e. energy balance and Norwegian methods, the energy balance method is
more acceptable than the latter. Lastly, the value of stemming in the Swedish methods is said to be lass than that in the
Norwegian and energy balance methods.




