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Ground grouting stratum reinforcement technology for thick

loose layer adjacent to existing shaft
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Group ,Heze 274000, China;3.School of Civil Engineering and Architecture , Anhui University of Science and Technology, Huainan 232001 , China;
4.School of Civil Engineering ,Anhui Jianzhu University ,Hefei 230601, China; 5.Anhui Province Key Laboratory of Building Structure and Underground
Engineering ,Anhui Jianzhu University , Hefei 230601, China)
Abstract: In order to solve the technical problem of ground grouting reinforcement of existing vertical shaft in thick loose layer,taking the
ground grouting treatment of deflected shaft in thick loose layer of Guotun Coal Mine in Juye Mining Area of Shandong Province as the en-
gineering background,and according to the shaft deflection characteristics of Guotun Coal Mine, a field borehole water pressure test and
ground high—pressure grouting test were used to analyze the ratio of test pressure water at the injection point of different grouting depths
and grouting intervals to maximum pressure of grouting head in different grouting depth and grouting layer section,and obtained the ratio of
grouting pressure at injection point to hydrostatic pressure at this point,and the injectability and grouting technical parameters of the main
aquifer in the thick loose layer are obtained. Finally,the design principle and construction scheme of the ground grouting treatment scheme
for the deviated shaft in the thick loose layer were determined. Moreover,a new type of single well multi-layer grouting casing was devel-
oped,and the “injection discharge” joint intermittent grouting reinforcement technology was formed. The results show that: (D when the

grouting pressure reaches about 2.0-2.5 times of the hydrostatic pressure,the cement slurry can be injected smoothly; @ the deeper the
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loose layer is,the smaller the unit slurry suction volume of the stratum is; in the same grouting section,under the same pressure, the water

pressure flow is twice of the grouting amount; Bthe error between the designed grouting amount and the actual grouting amount determined

by grouting test is within 27%. With the grouting of the grouting hole, the phenomenon of water coming out of the hole orifice, slurry retur-

ning and slurry flowing in the hole pipe orifice appeared in the adjacent pressure relief hole , which realized the purpose of pressure relief,

and had little influence on the stress deformation of the adjacent existing shaft; @after grouting, the water inrush on the surface soil section

of the main shaft, auxiliary shaft and air shaft decreases obviously,and there is a tendency to return to normal. The research results have

been successfully applied in the surface high—pressure grouting treatment project of the deflected shaft in the thick loose layer of Guotun

Coal Mine.

Key words: thick loose layer; existing shaft; pressure relief hole; ground grouting; stratum reinforcement
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Table 1 Main shaft passes through surface soil layer

and its main aquifer and aquiclude
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Fig.1 Bottom aquifer thickness of loose layer in Guotun Coal Mine
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Table 2 Test results of water pressure in each layer of

No.3 check hole in ventilation shaft
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41/MPa (L+min™") Lu
1 540.46 ~574.90 11.75 281.67 1.36
2 430.33 ~462.43 10.62 296.00 1.53
3 332.27~364.27 8.64 310.67 1.94
4 247.34~282.00 6.82 406.00 2.93
5 175.05~196.11 4.76 306.33 5.39
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Fig.3 Relation between pressure and amount of water at

injected point of No. 3 check hole in ventilation shaft
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Table 3 Grouting test results in each layer of No. 3

check hole in ventilation shaft
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Table 4 Comparison of pressure water flow and

grouting flow under same pressure
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Y/ S 11.74 281.7
: AN 11.82 126.7 22
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2 TR 10.75 149.7 20
JEAKIR 8.64 310.7
’ R 8.68 173.3 '8
FEAKIR 6.82 406.0
4 2.0
e AR 6.69 200.5
FEAKIR B 4.66 306.3
’ TR 4.64 169.2 b8

g ZUERE A/ ZLE SRR
= $1/MPa (L -+ min7") HK T H
1 11.82~13.92 125.0 2.1~2.4
2 8.73~13.40 145.8 1.9~2.9
3 7.18~9.99 159.7 2.0~2.7
4 4.89~6.69 157.0 1.7~2.4
5 4.24~4.80 161.5 2.2~2.4
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Table 5 Depth of grouting drilling in auxiliary air
shaft of the Guotun Coal Mine
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Fig.6  Schematic of drilling structure
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Table 6 Grouting quantities for main,

auxiliary and air shafts
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