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Surface subsidence based on filling technology with materials of high water content
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Abstract: Technology of filling with materials of high water content has many advantages, such as process simpli-
fication, fast condensation, and stable performance.After filling with materials of high water content, the settlement
deformation of surface deformation observation stations was studied. Experimental studies have shown significant
reduction of surface subsidence. Since May 2009 the establishment of the settlement movement of surface observa-
tion stations to December 2009 the surface maximum subsidence was 165.6 mm after filling, the average monthly
subsidence 20.7 mm. This method reduces more surface subsidence caused by mining than the traditional method
of filling. The method has obvious effect and provides an effective new approch for coal mining under railway,
buildings and the water body.
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Fig. 1 Distribution of surface subsidence observation site
R1 KEBREZASERZEITE 10~20 mm
Table 1 Statistics of level closure differences
1 2 Mw R2 FHoMNSTAIELITER * mm
fmm /mm /mm fmm Table 2 Statistics of subsidence at some monitoring points
2009-05 -5.5 -3.5 8.3 5.6
2009-06 7.9 4.1 -4.5 5.2 6 7 8 9 10 11 12
2009-07 35 8.4 -5.7 6.4
2883'82 ;-g ;2 g? ;-g MZ12 79 52 -22 -07 -32 -22 20 -234
2009-10 57 8:2 7:9 7.9 MZ13 -6.5 47 -40 -30 -2.1 -25 -43 -27.1
2009-11 47 9.0 11.9 8.8 MZ14  -87 -99 -45 -50 -21 -7.9 -8.8 -46.9
2009-12 2.0 3.0 4.6 3.2 MZ21 -04 -1.2 -0.8 1.2 -14 -20 -24 -7.0
MZ22 -1.3 12 -08 -14 -13 -33 -42 -111
c. 1 J1 J2 4 MZ23 03 -11 -19 -12 -23 -56 -7.5 -19.9
31.6 mm 404 mm 79mm 10.1 mm MZ24 05 -1.6 -3.4 -87 -11.1 -16.1 —24.4 —65.8
MZ25 -25 -3.8 -10 -11.1 -16.4 -18.5 -30. -93
2008 12 2009 1 2.5 -3.8 10 -11.1 -16.4 -18.5 -30.7
MZ26 -2.8 -12.4 -14.7 -14.1 -17.8 -28.3 -32.3 -122.4
MZz27 -6.6 -8.1 -13.6 -20.9 -19.8 -27.1 -29.2 -125.3
1a MZz31 -27 -50 -39 -36 -7.0-11.7 -16.0 -49.9
d. MZ21—MZ27 7 MZ35 -9.0 -15.8 -17.8 -20.3 -18.3 -19.1 -21.4 -121.7
MZ41 -77 -23 -6.1 -6.8 -29 -72 -54 -384
MZ21 7.0mm MZ27 Mz43 -6.8 -7.8 -2.3 -85 -91 -8.8-10.0 -53.3
125.3 mm 12701 MZ44 -6.7 -3.2 -5.2 -9.3 -10.5 -15.7 -11.7 -62.3
Mz45 -24.4 -26.4 -83 -7.1 -11.6 -11.3 -11.9 -101.0
MQ11 -08 -14 -21 -18 -23 -25 -31 -14.0
MQ12 -23 -45 -42 -25 -26 -43 -57 -26.1
e. MQll—MQl3 V MQ13 -25 -3.7 -48 -41 -20 -23 -3.7 -231
(2009 7 ) 3 MQ34 -27.4 -20.7 -11.9 -17.3 -28.7 -27.3 -32.3 -165.6
MQ35 -16.4 -16.6 —-10.9 -19.2 —34.6 —-30.6 —36.6 —164.9
140mm 26.1mm 23.1mm I 20 -18 -9.4-184 -316
J2 -3.3 -3.0 -15.3 -18.8 -40.4
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