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Comprehensive treatment technology for wellbore deflection in thick loose bed and

thin bedrock formation

CHENG Hua'?, PENG Shilong'?, YAO Zhishu', RONG Chuanxin', CAI Haibing'
(1.8chool of Civil Engineering and Architecture, Anhui University of Science and Technology, Huainan 232001, China; 2. Anhui Provincial Key Laboratory
of Building Structure and Underground Engineering, Anhui Jianzhu University, Hefei 230022, China)

Abstract: Aiming at the technical problems of comprehensive treatment of shaft deflection in thick loose bed and thin bedrock strata, tak-
ing the ground grouting treatment engineering of the deflected shaft in Guotun Coal Mine in Juye Mining Area, Shandong Province as the
background, new damage characteristics based on the coexistence of deviation and vertical compression deformation of the loose layer sec-
tion in the shaft and the deviation to the direction of asymmetric mining face, the mechanism of shaft deflection and vertical compression
deformation in Guotun Coal Mine is revealed. The analysis shows that the two characteristics are respectively caused by the horizontal
overturning thrust and vertical additional force of the stratum under the superposition action of the non-uniform hydrophobic consolida-
tion settlement of the bottom aquifer caused by the asymmetric mining of the coal seam. In line with the principle of ensuring safety and
non-stop production treatment, a comprehensive treatment plan for ground grouting of in-service deflected shaft without stopping produc-
tion has been formulated, and a series of comprehensive treatment technologies for deflected shaft have been developed: (D The dual con-

trol ground high-pressure grouting technology of “pressure relief and early warning” for protecting the shaft in service; 2) New casing and
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construction technology for single hole and multi-layer grouting in thick loose layer; (3) Engineering determination method of ground
grouting parameters in thick loose layer; @) Early warning technology of deep hole high-pressure grouting treatment under the condition of
continuous production operation of the in-service shaft. The comprehensive monitoring results show that during the grouting process of the
main, auxiliary and wind deflected shaft treatment projects of Guotun Coal Mine, the comprehensive treatment technology of continuous
production of the deflected shaft under the condition of thick loose bed and thin bedrock was strictly followed, and the drilling quantity of
the grouting hole was 31 026.8 m, the grouting quantity reached 35 536.66 m’, realizing the grouting treatment of the shaft without stop-
ping production. After the treatment, the shaft no longer deviates from north to west, during the grouting period of the main shaft, the devi-
ation from the wellhead to the north and the west decreased by 12 mm and 18 mm respectively, and the deviation from the wellhead of the
auxiliary shaft to the north and the west decreased by 13 mm and 41 mm respectively. Within one year after the completion of the grouting,
the overall deviation of the shaft continues to decrease and has a positive trend, and the sinking rate around the shaft slows down, which
ensures the safety of the shaft operation. The research results have been successfully applied in the ground high-pressure grouting treat-

ment project of the deflected shaft in thick loose bed and thin bedrock strata of Guotun Coal Mine, providing reference and engineering ex-

perience for the future application in similar projects.

Key words: thick loose layer; shaft deflection; shaft support; non stop production; ground grouting; pressure relief hole
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Table 1 Division of aquifer and aquifuge
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EUER
bk 2 136.2 138.30 136.10 44.80 48.20 45.70
LEBEAKE 3322 334.30 333.60 73.00 78.10 74.70
=% Rk 544.8 546.60 542.00 159.70 144.00 149.86
TEEKE 583.1 586.22 587.40 25.50 29.92 37.00
KA g 591.8 613.10 609.80 8.57 26.46 22.06
R e 660.3 666.20 660.20 50.73 37.22 36.35
THETH KA T 668.9 680.39 674.00 8.46 13.88 13.60
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Table 2 Statistics of borehole depth of shaft grouting hole

and pressure relief hole

TS AL IR /m AL IR EE /m
EIIE BOEEE KOREE IS BUREE KU
576.00  577.00  567.00  580.00  581.00  571.00

x3 HAEFERERIS

Table 3 Statistics of division of shaft grouting sections
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RBt - -
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H_B 477~510 477~510 477~510 33 33 33
Si—B 541~576 541~577 541~567 35 36 26
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Table 4 The relationship between the grouting pressure

and the hydrostatic pressure of 3 holes in the wind test
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under pressure of same injection point of 3 holes of wind inspection
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