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Empty Region Identification and Source Location for Complex Structure

Dong Longjun” Zhang Yihan Hu Qingchun Tao Qing

The School of Resources and Safety Engineering s Central South University, Changsha 410083

Abstract The structure of underground rock mass is complex, with multiple middle sections and multiple
stopes coexisting, as well as special geological areas such as water bodies, faults, and high-stress
concentrations are widely distributed. The dynamic changes and spatial differences of the rock wave
velocity are obvious under engineering disturbances. This has caused many uncertainties in the location of
the seismic source and the identification of abnormal structures in underground engineering. This paper
systematically introduces the author’'s work on empty region identification and source location for complex
structure during presiding over the National Science Fund for Excellent Young Scholars. In terms of source
location, we proposed A" localization methods without pre-measured velocity for complex structures,
which introduces A" search algorithm and uses grid points to accommodate complex structures with
irregular holes. It also takes advantage of the velocity-free source location method. Compared with the
traditional method, the source location method shows higher accuracy. In terms of empty region
identification, we adopted an improved three-dimensional (3D) tomography method combining passive
acoustic emission acquisition and active ultrasonic measurements. The imaging results under the influence
of 7 factors are quantitatively analyzed. The optimal input parameters based on the quantitative results can
significantly improve the inversion accuracy. Furthermore, in view of the problem that the tomography
methods are greatly affected by various parameters and limited by wave velocity difference, we propose a
new method for empty region identification in the two-dimensional complex structure. The simulation and
test results verify the availability and feasibility of the method. The above work provides a theoretical basis
and technical means for the detection of potential underground dangerous area, and is of great significance

for the prevention and control of engineering disasters.
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