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Determination of the Position of Footwall Roadway by Non-Pillar Sublevel Caving Method Under Blasting Load
LUO Haoming"*, LI Mingrun'*®, LIU Xudong', CHEN Xingming®, WANG Wentong®, AN Yingdong®
(1.Sichuan Provincial Coal Design &. Research Institute, Chengdu, Sichuan 610091, China;

2.School of Environment and Resource, Southwest University of Science and Technology , Mianyang, Sichuan 621010, China)

Abstract: Roadway stability is the foundation of safe production in underground mines, and it is of great significance to study
the dynamic damage effects of blasting vibration wave on roadway stability in underground mines. Taking the first subsection of
a mine as the research object, aiming at the roof fall accident caused by the blasting vibration at the intersection of the footwall
roadway and the approach due to the mining of the ore body during the mining process of the ore body of the non-pillar sublevel
caving method, the FLAC3D dynamic analysis module was used to determine the reasonable position of the footwall roadway of
the non-pillar sublevel caving method under the blasting load. The results show that the height of the section of the mine is 15
m, considering the vibration velocity, displacement and stress response of the roadway particles, the safe distance between the
footwall connection roadway and the withdrawal position is 12 m. The engineering practice shows that the safety distance
obtained by the study is obsolute deviation of only 0.7 m (<6 %) with the reasonable safety distance of the footwall connection
roadway in the mine site, which can provide solutions and technical support for the solution of similar problems in the mines.
Key words: Non-pillar sublevel caving method, Blasting vibration, Dynamic response, Footwall roadway, Safety distance,

Numerical simulation
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Table 1 Rock mass mechanical parameters of numerical simulation
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Fig.2 Loading curve of blasting impact load
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Table 2 Parameters of rock, explosives and borehole
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Fig.4 Vibration velocity monitoring curves of the
measuring points at a distance of 11 m from
the withdrawal position of the footwall roadway
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Fig.5 Vibration velocity monitoring curves of the
measuring points at a distance of 12 m from

the withdrawal position of the footwall roadway
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Table 3 Maximum vibration speed of each

measuring point
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Table 4 Maximum displacement of each measuring
point at a distance of 12 m from the withdrawal

position of the footwall roadway
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Fig.7 Maximum principal stress monitoring curves of
the measuring points at a distance of 12 m from

the withdrawal position of the footwall roadway
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Fig.8 Minimum principal stress monitoring curves of
the measuring points at a distance of 12 m from

the withdrawal position of the footwall roadway
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Table 5 Maximum and minimum principal stress of each

measuring point at a distance of 12 m from the

withdrawal position of the footwall roadway

W R E RS/ MPa /R ) 47/ MPa
1 0.188 —0.471
2 0.083 —2.007
3 0.116 —3.752
4 —0.277 —7.861
5 —0.447 —6.760
6 —0.412 —6.248
7 —0.679 —7.757
3 0.183 —0.393
9 0.188 —0.212
10 0.131 —0.882
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