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Analysis and evaluation of surface deformation characteristics under the
condition of completely backfill mining
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Abstract: Backfill mining is often considered as one of the effective methods to control the movement of
overlying strata and to protect the ground surface in underground metal mining. In order to analyse and evaluate
deformation characteristics and current situation of overlying surface after 8 years of multi-level completely
backfill mining in the west of exploration line 10 of Taohuazui gold mine, an AHP-Fuzzy evaluation model of
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stope safety was established and the safety analysis mode of “stopes to overlying strata and surface” was put
forward. The whole backfill mining process according to the historical sequence of past 8 years was simulated, and
the numerical results were compared with the monitored data of surface subsidence in the past 2 years. The results
show that 22 of the totally 25 backfill stopes are in good safety condition and belong to level Il. The existing
condition of orebody, the mining method and the distance from the shafts of 11 evaluated factors are the most
significant in influencing the stopes and current regional safety. The strata can be divided into “relative
significantly disturbed area” and “micro disturbed area” . The relative significantly disturbed area tends to form a
certain height of “Natural rock movement arch” with the morphology of approximately a 3D ellipsoid. The effects
of ellipsoid on overlying surface are weak when the backfill mining reaches a certain depth. The micro disturbed
area tends to form a “Micro subsidence basin” . The surface of mining area gradually changed from undisturbed
status to 0.5 - 1 mm micro-disturbed status in 2014. The time effect of backfill on surface safety is weak. All the
observation points of three closed loops arranged on the surface are in stable fluctuation, which fluctuate along the
horizontal lines of 0, —3 and —6 mm respectively. The surface settlement did not exceed the allowed deformation
value during the observation period. The calculated results agreed largely with the monitored data. The overall
safety of surface is good.

Key words: mining engineering; underground metal mine; completely backfill; surface subsidence observation;

surface deformation characteristics; current situation evaluation
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Fig.6 Modeling result of numerical calculation
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Table 6 Physico-mechanical parameters of orebody and surrounding rocks after reduction

e w2 4 EEpl PUKSREE PRI BaMERTE AR AR BRE AR WER

’ IR (kg - m3) a./MPa a/MPa E/GPa tho & KIGPa G/GPa c/MPa  fipl(°)

1 (&) 1k 3190 36.00 1.10 47.32 0.23 29.21 19.24 12.00 44.40

2 FH KK B A 2580 28.00 0.80 39.81 0.21 22.88 16.45 10.50 43.60

3 (RS 3100 3.50 0.10 7.21 0.19 3.88 3.03 3.60 33.40

4 PHIUES 2100 3.00 0.20 0.20 0.30 0.17 0.08 0.12 25.00

5 FRIA 2000 3.56 0.40 0.49 0.18 0.26 0.21 1.09 35.86

BT KBS SH e

Table 7 Characteristic parameters of regional ore-controlling i"f;ugﬁ";
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Fig.7 Contours of displacement of main horizontal section
and its influence range(unit: m)
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Fig.8 Displacement distribution and its influence range along
orebody trend of vertical section(unit: m)
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Fig.9 Curves of the minimum distance between the different
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influence boundary and surface changing with years
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Fig.10 Diagram of maximum influence range under the
condition of completely backfill mining
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Fig.11 Layout of points for surface subsidence observation
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