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Comprehensive safety factor of residual mining
pillar under complex loads
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Abstract: In order to exploit the remnant pillar safely, based on the pillar mechanical model, the function expression of
stress component including the loadings of upper rock gravity, caving body extrusion and blasting vibration load reacting
to the pillar was put forward. By analysing the pillar compression and shear destruction form, a calculation method for
pillar safety factor (K)under the multi-load circumstances was proposed, and pillar compression safety factor (K), shear
safety factor (K,) and integrated safety factor (K) formula were figured out, and the pillar stability influenced by the
overburden rock, caved ore body and blasting vibration loads was investigated. The results indicate that the vertical
comprehensive load is correlated positively with the height of the pillar, and negatively with the width; when the pillar
width remains constant, the pillar safety factor decreases with the gradual increase of the height. Based on the engineering
case of a large gold mine, the safety coefficient calculation method to evaluate the reliability of the pillar security is
verified. This method theoretically supports how to quantitatively assess the pillar safety.
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Fig. 1 Pillar mechanics analysis
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Table 1 Pillar physical parameters
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Table 2 Rock mechanics parameters
HORERA GAMERTE/GPa PURHEE/MPa PAEHPURSRE/MPa N EES/(C) AR JI/MPa ARE/(KN-m”)  JAFALK
Bk 28 6.5 69.6 40 14 27.2 0.26
i3k 35 8.8 80.3 45 18 25.5 0.24
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Fig. 9 Mining scene in process and final process
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