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Study on Bearing Capacity Effect of Variable Cross-Section Pillar in Goaf
JIANG Lichun, WEI Liuting, CHEN Junhao
(School of Civil Engineering &. Transportation » South China University of Technology , Guangzhou, Guangdong 510640, China)

Abstract: Due to the influence of ore-rock endowment and blasting construction quality, variable cross-section pillars are
commonly present in room-and-pillar underground mining mines. To study the bearing capacity effect of variable cross-section
pillars, taking the variable cross-section pillar of a limestone mine as the research object, a mechanical model of the variable
cross-section pillar was established, the expressions for its stress and safety factor were derived, the relationships between
stress, safety factor and factors such as the diameter d of the variable cross-section pillar and the radius R of the variable cross-
section area were studied respectively, and the stress distribution characteristic was analyzed. The results show that the stress
of variable cross-section pillars changes gradually in the variable cross-section area, and the stress amplitude decreases with the
increase of R or d. The safety factor increases with the increase of R. and the rate of change increases gradually. It also
increases synchronously with the increase of d. Compared with constant cross-section pillars, variable cross-section pillars have
a more uniform stress distribution, a better stress transfer effect at the junction with the roof, a higher safety factor, and
better stability. Numerical simulation and engineering examples have verified the reliability of the theoretical calculation results.
Key words: Variable cross-section pillar, Bearing capacity effect, Stress distribution characteristic, Safety factor,

Stability analysis
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Fig.1 Real scene diagram and mechanical

model of variable cross-section pillar
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Fig.2 Calculation model of pillar bearing capacity
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Table 1 Physical and mechanical parameters of rock

Py PUE bk FHE  HNE B
gw (TOVL W/ BCR/ MRS 1/ B/ B/
m MPa  GPa MPa ()  GPa

RS 26.3 44.26  8.20  0.27 13.64 39.21  3.23
Bl 25.2 40.83  5.12  0.29  10.45 24.75  1.98
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Fig.3 Stress curves of variable cross-section pillars

under different radiuses of variable cross-section area
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Fig.4 Stress curves of variable cross-section pillars

under different diameters of variable cross-section pillars
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Fig.5 Numerical model of variable cross-section pillars
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Fig.6 Cloud diagrams of pillars stress under different radiuses of variable cross-section area
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Fig.8 Safety factor variation curves of variable cross-section

pillars under different radiuses of variable cross-section area
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