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Abstract: To increase resource recovery, the residual pillars are needed for secondary recovery at the late stage
in the metal and non-metal mines. However, the damage of the pillar structure can lead to the changes of the
stope mechanic status, and even affects the stability of the whole mined-out area. Taken Daye iron mine as a
case, the response characteristics and distribution discipline of the goaf were analyzed under the dynamic distur-
bance by using the dynamic finite element analysis. The stress changes with time of the vertically circular pillar
with the diameter of 3 m, height of 12 m were simulated using FLAC™. Results show that, at the pillar loads of
20 MPa, 40 MPa, the affect of the dynamic disturbance is more obvious on the pillars with the load increasing,

easily causing instability of the pillars. The stability and safety are better in the entire stope when the pillar load
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is smaller. Thus, we should take full account of the pillar load during the refilling design.
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Tab. 1 Pillar statistics table

stratified zone

volume of top

volume of point

elevation/m pillar /m’ column /m’
-74 33104 7142
-98 18 044 3914
-110 14 460 1015
subtotal 65 608 12 069
total 77 677
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Tab.2 Material physical and mechanical parameters

naterial elastic modulus/  Poisson phantom/  cutter/ density/ cohesion/  internal friction tensile strength /
GPa ratio GPa GPa (kg/m’) MPa angle/(°) MPa
country rock 20 0.24 12.82 8.06 2500 154 45 3
ore body 25 0.24 16.03 10.08 3970 21.6 45 12
backfill(1:4) 0.558 0.19 0.3 0.234 2350 0.3 42.5 0.4
back(ill(1:8) 0.249 0.20 0.14 0.104 2300 0.2 37.9 0.3
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Fig. 2 Pillar dynamic model
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Fig. 3 Meshing model of numerical simulation
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Fig. 4 Time curve of stress wave
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