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Sarcheshme Copper Mine Investigating the stability of mine walls in the final range is one of
Discontinuity Orientation the most important topics in rock mechanics. In this regard,
Photogrammetric Method determination of the orientation of rock mass discontinuities is

Scan Window Method

inevitable. One of the new methods for scanning discontinuities is
Drone Photography

the photogrammetric that uses camera for imaging. But in large-scale
mines, due to the height of the walls and the size of the mine, imaging
by camera is very time-consuming and sometimes not possible. The
main purpose of this research is to improve the efficiency of the
photogrammetric method using the images obtained from the drone in evaluating the discontinuities. Hence, a
study is conducted on 2450 bench, Western wall, Sarchesheme copper mine. First, the considered area is
captured using a drone. In the next step, Agisoft Metashape software is used to process the images and a 3D
image of the desired area is made for further studies. Finally, using Sirovision software, the orientation of
discontinuities in the images is determined and by Dips software, the status of discontinuities is studied. In
order to evaluate the results, discontinuity scanning is done using the Window method. Investigations show
that the accuracy of the obtained results appliying the photogrammetric method has increased significantly in
comparison with the scan window method. In addition to higher efficiency, the proposed method reduces the
time of scanning discontinuities and has a higher level of reliability.

Summary

The main objective of this research is to improve the efficiency of the photogrammetric method using the drone
images in evaluating discontinuities. For this purpose, a study is conducted on 2450 step, Western wall,
Sarchesheme copper mine. Investigations show that the accuracy of the results with the photogrammetric
method increases significantly. In addition to higher efficiency, the proposed method reduces the time of
scanning discontinuities and has a higher level of reliability.

Introduction

In open pit mines, the scan line method is a common method for measuring the direction of discontinuities.
This method has low accuracy due to ignoring all discontinuities in one bench.
Another approach for measuring discontinuities is window mapping. In this method, all the discontinuities that
are placed in a specific window are measured. Disadvantages of this method are low safety, low accuracy and
high costs. Photogrammetry is a new technique in measuring the characteristics of discontinuities. In this
method, 3D images are prepared by using images and also by special software, and discontinuities are checked
on the images. By using this method, a wide view of the mine walls can be checked with high accuracy in a
short period of time and more secure. Therefore, the geometric characteristics of discontinuities such as
orientation can also be measured with related software. This approach can be used with techniques such as
Discrete Fracture Network (DFN) to overcome the difficulties in determining the geomechanical parameters
of the rock mass, such as the Geological Strength Index (GSI). Usually, in this method, a camera is used for
imaging. But in large-scale mines, due to the height of the walls, imaging with camera is very time-consuming
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and sometimes impossible. The purpose of this research is to improve the efficiency of the photogrammetric
method using drone images in the evaluation of discontinuities. Thus, a study is conducted on 2450 bench,
Western wall, Sarchesheme copper mine.

Methodology and Approaches

The research method is summarized as:

Photographing the 2450 steps of the west wall of Sarchesmeh copper mine by photogrammetric method and
using a drone.

Image processing using Agisoft Metashape software and preparing 3D images of the desired area.

Using Sirovision software and determining the direction of the discontinuities in the images and determining
joint set using Dips software.

Finally improving and developing a method for scanning discontinuities in large-scale mines with higher
accuracy.

Results and Conclusions

Using the photogrammetric method, the geometric characteristics of the discontinuities, including the dip and
the direction of the slope, were determined. A total of 129 joints including three types of joint set in addition
to the random joints were surveyed. The stereographic representation of the surveyed discontinuities and the
joint sets in this wall is shown in Figure 1A. Also, Table 1 shows the number of joint sets and the average
orientation of each joint. In order to further evaluation, from the same outcrop, the joints were surveyed using
the scan window method, and the dip and direction of the discontinuities were surveyed using the engineering
method and using Brunton's compass. Due to the location of the walls in terms of safety and also inaccessibility
of discontinuities, only 29 joints were surveyed, while 129 joints were surveyed using drone images. The
results obtained from the scan window method are shown in Figure 1-B and Table 1. Table 1 shows that two
joint sets are determined using the data obtained from the conventional method, while three joint sets were
determined by the imaging method. Table 1 shows that the main joint set (joint set 1) can be recognized in
both methods, but a difference of 5 to 10 degrees can be seen in the amount of dip and the direction, that is the
result of more discontinuities surveyed in the photogrammetric method. Investigations show that the
photogrammetric method is more accurate than the conventional method and can be widely used in the analysis
of slope stability in deep mines.
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A. The joint set identified in the photogrammetric method
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B. The joint set identified by the conventional method (scan window method)
Figure 1- Comparison of the results of discontinuity surveyed by photogrammetric
and conventional method

Table 1- The joint set identified in the study area
Photogrammetric Window method

method
Dip/Dip direction Dip/Dip direction
(Deg.) (Deg.)
85/290 80/290
85/200 85/194
40/340 --[---
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