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Study on sectional grouting and sealing method of upward water inrush

hole in underground mine
NIU Guangliang
(Xi’ an Research Institute, China Coal Technology and Engineering Group, Xi’ an 710054, China)

Abstract: In order to seal FS5-1 water inrush hole in Taran Gaole Mine and also prevent the subsidence and failure of the roofs in the
drilling site and the surrounding water inrush gateway occurred in the grouting process ,with the sectional grouting and water sealing method
in the hole applied, an annular rubber packer was set 24.2 m location of the initial water inrush level in the hole. Thus the water in the hole
was divided into upper and low sectional sections and there was an ¢63.5 mmX8.0 mm pressure released steel pipe set in the internal ring
of the packer. When full water drainage and pressure releasing made with the water released steel pipe,a low pressure grouting was con-
ducted in the low section of the hole and the water drainage channel in the roof of the mine gateway. Then the pressure released pipe was
applied to the high pressure grouting in the upper section of the hole and the water bearing strata and the water inrush hole was successfully
sealed. The study results showed that the pressure released steel pipe was set at the initial water inrush location in the hole with the drilling
rig. A method to set an annular rubber packer at the end of the steel pipe could effectively divide the grouting in the hole into two sections.
During the pressure releasing,a low pressure grouting would not only reach the predicted grouting effect and could ensure the safety roof of
the water inrush gateway. Therefore when the roof was broken,a good control effect of the water inrush hole would be in the water inrush
hole. Meanwhile,the method could be applied to unconsolidate the pipe or the consolidation was failure and to consolidate the pipe or the
water sealing under the condition of the water inrush.

Key words : water inrush hole; sectional grouting; high pressure water; packer in hole
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FS5—1 &L A7 T8k TAE 1 o] XU 273 m 4L,
B IR 3-1 TR B2 b8k A 5 K2 oK
RIS I A K FE LI AL | 76 2014 4F 2 A St T.45 5
— AL TP AL E T TR RS FL R R TR 3.6
MPa, 537 J& 1 R AL — HAE TR IROK IR S, EoK &
1~2m’/h, 2014 46 H 4 H 25537 it T 248
SRS, BN PR 2R L A % ) Rl A A T A 2 4 ik
IKGEIRIE T IKFE 20~25 m*/h, EH K SH 6~7
Ak R 7 1k B 3 T TR A2 = K IE R S
B TR 5 V% S0, FT9F T FS5—1 L1 AR gk A5 itk
IKIETE, FLIN K& 2 60 m*/h, FLETRITTHT TS,
TOARHR K SRS 2R KN R 1~3 m’/h, AR
(] R A THI I e %6 | 20RT PR DR A 18 &8 i 4
T KL T I B
22 HhFLEIIER

FS5-1 % fL I+ FLJ7 057 /1 90°, {1 /1 60°, FLIE
63m, i TA5HLRH ZDY -40008 49 B 4541,
BiE KA BW -320/60 I3 72, &5 AR 663.5
mm FEAESN T, 2B FLIFLALAR 6172 mm, B
#H6mE, FA ¢168 mmx6 mmx5 m fL 14 (H[H]
Y NEERE, RE) 1 s 1 KPR RS FRBE 24 h )G
AT RIS 388K S 5 MPa, 3T IR A 4% )5 LA
¢133 mm fLAREGERE 20.5 m, T A ¢127 mmx8 mmXx
20 m ALV AR 1 1 KUESR A 7 5E 24 h )5
PEATFTRARES  iR¥6E 1 6.5 MPa, FTIRIRE S48 5
DL 91 fLAR%h#E % 63 m, &AL,

R 1 FS5-1%h7L4#
Table 1 Structure of Drillhoel FS5-1

fL4%/mm L /m  fLEOEHAE/ mmxmmxmm $THEH J1/MPa

172 6.0 $#168X6X5 000 5.0
133 20.5 #127x8%20 000 6.5
91 63.0 — —
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Fig.1 Strata sequence exposed in Drillhole FS5-1
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Fig.2  Sketch of leaking from tunnels roof around FS5-1
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Fig.3  Sketch of grouting operation after installation of packer
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Fig.4 Sketch of inner grouting operation by
pressure relief tube for part above packer
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