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Finite Element Analysis and Measured Validation of Deep Main Ore
Pass Collapse

LUO Zhouquan, JIA Nan, XIE Chengyu, TAN Langlang
School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstracl Accoding to the engineering practice of deep main ore pass collapse in an underground metal mine, finite element analysis
method was used to analysis the damage situation of this main ore pass. The serious collapsed range was determined from —455 to —464m
level preliminarily, in which the maximum displacement of the shaft wall is more than 10m. The main collapse area is in the northwest of
the main ore pass, and the maximum compressive stress is 41.750MPa. On this basis, the real three—dimensional data of collapse area
was achieved by CMS detection and three -dimensional visual model of the deep main ore pass collapse area. It was determined that, the
main collapsed ranges from —457 to —463m level, and the horizontal maximum collapse area is 92.92m? with main direction of collapse
28° north by west. The major axis is 14.5m, and the minor is 8.1m. The total collapse volume is 1035m’ Comprehensive analysis
showed, the finite element analysis result is basically anastomosed with the measured result, and both of the methods verified and
complemented mutually. The stress collapse damage of main ore pass is determined accurately and it establishes a fiin foundation for
formulating a reasonable restoration scheme of deep main ore pass.
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(b) Finite element analysis model
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Fig. 1 Ubiety and finite element analysis model of
roadway and ore pass
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Fig. 2 Maximum displacement and equivalent plastic strain
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Fig. 3 Displacement of ore pass in x (a) and y (b) direction
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Fig. 4 Minimum (a) and Maximum (b) principal stress nephogram of ore pass (z=—-459m)
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Fig. 5 Three-dimensional analysis of collapse area
detecting model
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Table 1 Cross section area and deviation distance of
collapse area (septum of section is 1m)
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452 2.26 2.02 -463 71.53 8.16
—-453 16.12 5.29 —-464 61.45 744
—-454 30.09 6.69 —-465 52.09 6.94
-455 41.53 7.78 -466 45.86 6.55
-456 54.07 8.11 -467 40.17 6.18
457 69.58 8.51 -468 33.39 5.60
—458 88.17 9.01 -469 28.34 5.12
-459 9292 9.37 -470 22.55 441
-460 90.94 9.05 -471 13.90 394
-461 88.30 8.97 -472 10.49 3.74
-462 80.48 8.42 -473 0.54 —
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Fig. 6 Maximum collapse cross (a) and longitudinal (b)
section of ore pass (unit: m)
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Fig. 7 Contrast diagram between finite element
analysis and 3-D detection of collapse area
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