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Mechanism and control technology of water inrush from shaft
freezing holes after thawing

WU Zhang', WANG Xiaodong', WU Guanghui’, ZHU Mingcheng'

(1. Xi'an Research Institute, China Coal Technology and Engineering Group Corp, Xi'an 710077, China;
2. Shaanxi Binchang Mining Group Corp, Xianyang 713600, China)
Abstract: In order to solve water inrush disaster from shaft freezing holes, based on analyzing the characteristic of
freezing sinking technology, stratum condition and water inrush status from freezing holes after thawing in some
projects, it is indicated that four reasons result in water inrush. Firstly, water-resisting curtain is failure after stra-
tum thawing; secondly, the stratum penetrability increases around freezing holes; thirdly, the interface adhesion
strength is reduced, as a result, the aquifer and aquifuge are connected during freezing holes to form vertical chan-
nel for water; fourthly, the high confined water can spurt from weakest part of shaft. Calculating by RFPA?°—Flow
seepage program, the project is workable, and the best radius is 7.50 m to dig circular impermeable tunnel by
FLAC®. digging circular tunnel at feasible stratum outside shaft and cutting off freezing pipe to grout, then back-
filling the circular tunnel to form artificial aquifuge were taken, the quantity of water inrush was reduced from

90m>/h to 2m>/h, and the shaft was steady, reaching the aim of control and prevention of water inrush.
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Table 1 Physical and mechanical parameters for seepage simulation

/m /(grem™) 1% /% /MPa /MPa /MPa /(°)
32440  2.51 6.10 2.66 1.74 1.00 470 045 030 0.66 0.22 39.62
3090 273 2.93 2.80 2.01 2.50 1350 0.54  0.15 1.24 0.68 40.08
5830  2.58 10.60  2.83 2.74 2.40 1520 0.63 025 1.38 0.79 41.22
2130 2.53 10.90  2.84 2.14 2.00 9.70 046  0.24 1.14 0.50 40.63
2450 2.61 8.90 2.85 2.21 3.00 2053 0.61 022 2.50 1.06 38.65
46.60  2.52 8.39 2.73 0.39 2.60 1507 059 021 1.68 0.78 40.31
23.60 133 5.00 1.40 4.51 1.30 853  0.64  0.24 1.26 0.37 38.57
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Fig.2 Model of seepage simulation
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Fig.3 Seepage vectorgraph of confined water
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Fig.4 Seepage water flow at horizontal direction before
treatment from Luohe Formation to shaft wall in level —245 m
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Fig.5 Water flow in circular channel of water after treatment
from level 335 m to —402 m
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Table 2 Material parameters of circular tunnel

/GPa /GPa  /MPa /MPa /°)  /(kg'm™)

4.0 2.5 0.77 0.22 41 2200
7.7 53 2.1 1.10 41 2 400
2.9 1.7 0.64 0.22 39 2200

18.9 13.9 2.10 2500
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Fig. 6 Numerical model for circular tunnel
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Fig.7 Tangential displacement of shaft internal wall
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