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Acute—angle optimized perpendicular line method for protective coal pillar

design with a reference orientation of seam dip direction

CAI Yinfei" ,LIU Jiansong' ,JI Zhe' LI Xiaojing’
(1. College of Mining Engineering , Taiyuan University of Technology , Taiyuan 030024 ,China;
2. School of Public Administration ,Shanxi University of Finance and Economics , Taiyuan 030031 ,China)

Abstract ; The perpendicular line method is widely used in the design of protective coal pillars for surface buildings or other
structures above coal seams,but there are some unsolved problems regarding on its principle,such as the strike direction of the
seam is ambiguous,which leads to the need for manual intervention,and the overestimation of the coal pillar at the corners with
small angles. Aiming at the buildings of the scale of a village, the mining and loose layer parameters should be given according to
the locations. Taking the coal seam dip direction as the reference orientation for the perpendicular line method instead of the
unclear seam strike direction,which allows for the automatic selection of the perpendicular line equations and the calculation of
the line lengths. An acute—angle optimization algorithm has been proposed to solve the problem of leaving too—large coal pillars
at corners with small angle values. Based on the above improvements , the calculation of coal pillars is automated using MATLAB
programming, resulting in a certain reduction in coal pillar size. The optimized perpendicular line method can be better applied to
the design of protective coal pillars.
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Table 3 Calculation data for vertical line setting of coal pillars in villages ( exported by the program)
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2'8 204.70 65. 30 71.63 47.63
3’9 204.70 65. 30 71. 63 34.49
3’ 120 105 45
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4'11 303. 95 33.95 70. 59 37.88
4’ 125 110 45
4’12 0.10 89.90 72.00 35.74
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5'14 35.87 54.13 72.00 41.23
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