ISSN 1005 -2763 FLMREFE H 46K F oM 2026 % 9 A
CN 43 -1215/TD MINING R & D, Vol.46,No.9 Sep. 2026

REAV EXAEFTEFEERY L RIEEETH T

AR, XA AR FH

A KPT IR BREABRTAEAE, Wi K 410012;
2.HE G R R TREERMR L, WM K 4100125
3UE B L AaARAAR, WWE EFEH 353205

WERTERAEABE T OREX TR R BCHERENAAKRLERER .Gk F EAE AR T 0 R AR T LA, RRIES
BT RES ZFERNERTR, A E Ry THABATRARGA AN, AREATPREFT ARG ERILE T #E A

RART A ET A, FBIEZLEZRANRXW T T AEARBEEE A 1.06~2.08 MPa, F 25 & R AL 3 o 7 5 4 & HLAK 3%

B, SRR AHIRIEE N 2.0 MPa B, T A 3 k%ﬁ%fﬁiﬁﬁﬂﬁ JRAR A P IR g B AN s R SR B LA A R 3 B

DEFARAEHS T H AR 50 mm, B0 TELAERT AN A KEGRBER FT@, MNP KA 2.0 MPa 3% F Xk E 2
AERE, RHARRERAMRITI9Om’  REEER. AT 837 t, Al HEMA 3688 T A . AREHTLLERGR

HEATALEFREANIERA,

KB RILGHF AEARART 5 RRRIRIEL ;R T XG5 A2 & R B ALHE B

B4 %S TD853.34 XEkFRIZAD : A XEHS 1005 -2763(2026)09 —0080 —09

Study on Reasonable Backfill Strength for Goafs and Stability of Pillar Mining in a Certain Fluorite Mine
Zhu Chendi"* , Wu Mingyan®, Lin Weixing'*, Fu Zhouyun'"*
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
2.National Engineering Research Center for Metal Mining, Changsha, Hunan 410012, China;
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Abstract: The treatment of goafs is crucial for residual ore recovery. Selecting a backfill with reasonable strength to treat the
goaf, so as to prevent the premature instability of pillars caused by stress concentration, is a key prerequisite for ensuring the
safe and economic recovery of subsequent pillars. To address the problems of early left-over goafs and residual pillars in a
certain fluorite mine, the short-hole shrinkage subsequent filling mining method suitable for medium-thick ore bodies was
adopted to recover the pillars. Furthermore, the strength range of the backfill was preliminarily determined to be 1.06 —2.08
MPa through theoretical empirical formulas, and then the final backfill strength was determined in combination with numerical
simulation. The results show that when the backfill strength is 2.0 MPa, it can effectively alleviate the stress concentration
phenomenon at the top and bottom of the backfill, reduce the pressure relief range of the side walls on both sides, ensure that
the displacement and deformation of the backfill on the side walls of the pillar stope do not exceed 50 mm, and simultaneously
avoid the large-area plastic zone penetration between the backfill and the pillar. After the goafs were treated with backfill with a
strength of 2.0 MPa at the site, the cumulative volume of filled goafs is approximately 337 339 m’. A total of 83 000 t of
residual roof and sill pillar ores are recovered, and the total profit reaches 36.88 million yuan. While ensuring safe underground
recovery, the economic benefits of the mine are significantly improved.
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Fig.1 Schematic of short-hole shrinkage subsequent

filling mining method for medium-thick ore bodies
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Table 1 Main technical and economic indexes of short-hole

shrinkage subsequent filling mining method
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Fig.2 Variation curves of theoretical strength of backfill

with height under different safety factors
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Table 2 Physical and mechanical parameters of materials for numerical simulation
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%%Em+m0m¢ﬂﬁﬁﬁ%ﬂﬁxrﬂm
m PR 4162 m HBUEUR Bok 48 XHEAT SR i AL B
+140 m B EERER A TR R &S EWM%%W Vi)
15 m, [FAESE A 10 m, PECE N 32 m, +140 m
BIRE B 10 m, BUABIH AR 3 Fs.,

(a) ZHER (b)‘P-Fﬁ?T‘ﬁ |
B3 AR D

Fig.3 Calculation model for numerical simulation
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Fig.4 Maximum principal stress cloud diagrams of backfill during mining in Scheme 1
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Fig.5 Minimum principal stress cloud diagrams of backfill during mining in Scheme 1
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Fig.7 Displacement cloud diagrams after mining
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Fig.6 Comparison of stress state under different schemes
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Fig.8 Displacement monitoring curves of

backfill at different positions
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Fig.9 Plastic zone cloud diagrams after mining

completion for different schemes
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Table 3 Technical and economic indexes stoping by short-hole shrinkage subsequent filling mining method
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