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Influence of Pillars in Drifting Chamber on Roof Stability
During Sublevel Open Stoping with Backfill
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Abstract: For the southern area of the Shahe Zhongguan Iron Mine of Hebei Iron and Steel Group in the study, a stability
calculation model for the drifting chamber pillars was constructed based on Platts theory of ground pressure and the Kastner
Formula. The influence of various factors on the roof stability of the drifting chamber during sublevel open stoping with
backfill was discussed, and the roof stability in two options: no pillars retained in the drifting chamber ( Option 1) and
pillars initially retained and subsequently caved along with the orebody ( Option 2) were analyzed by numerical
simulations. The results show that when the stope length ranges from 27 m to 45 m, the drifting chamber roof in Option 2
faces a higher risk of instability. With a stope length over 45 m, the roofs in both options are at risk of instability. Option 2
leads to stress concentration within the drifting chamber, with accelerated stress release observed in the roof and side walls. In
contrast, Option 1 demonstrates more stable stress release and distribution in the drifting chamber, with a relatively delayed
failure time. When the ore rock exhibits poor stability, Option 1 is more conducive to maintaining roof stability.
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structure ; roof stress
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Fig.4  Stress characteristics of roof and pillars in drilling chamber
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Fig.5 Relationship between roof pressure intensity and

width of drilling chamber
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of drilling chamber
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Fig.7 Relationship between roof pressure intensity of

drilling chamber and friction angle of surrounding rock
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