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Investigation on the inner and outer analogous hyperbola model
(AHM) of strata movement

ZUO Jianping'? , WU Genshui'? ,SUN Yunjiang'*, YU Meilu'*

(1. School of Mechanics and Civil Engineering , China University of Mining & Technology ( Beijing) ,Beijing 100083 , China; 2. Basic Science Research Center
of Mining Rock Mechanics ,China University of Mining & Technology ( Beijing) , Beijing 100083 , China)

Abstract ; The traditional strata movement pays attention to the strata movement law of the overlying part of the working
face ,and the mining surface settlement pays more attention to the surface subsidence. These two different research di-
rections are essentially related to the overall movement behavior of the overlying strata and the surface soil layer after
mining. It is necessary to develop an overall movement model of the mining strata which can better describe the laws of
the overlying strata movement and surface subsidence. Through theoretical and experimental analysis, the initial and

periodic fracture patterns of the rock beam trapezoid block structure are obtained ,and the caving conditions and judg-
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ment methods of the trapezoid “inverted funnel” caving arch and fissure arch are established. Based on the analogous
hyperbola model (AHM) of strata movement boundary proposed by the authors,the AHM inside and outside is further
proposed to describe the laws of strata movement and surface subsidence. The internal AHM model refers to the AHM
of mining overburden caving fracture arch and surface subsidence moving arch,which is symmetrical about the key lay-
er “up and down”. The external AHM refers to the “quasi hyperbolic” model of rock movement boundary, which is
approximately “left and right” symmetrical about the coordinate axis working surface near the vertical line. The inner
AHM exists inside the overlying rock ,which can be approximately detected by geophysical detection methods. The out-
er AHM is reflected in the surface subsidence,rock collapse and other external forms. Through theoretical analysis,
case study and discrete element UDEC method , the unified analogous hyperbola model of strata movement and surface
subsidence is verified,and the formation conditions, influencing factors and overall migration rules of AHM of conju-
gate internal and external are analyzed. The results show that the error between the theoretical prediction value and the

actual value of the analogous hyperbola model is small ,which reflects the rationality of the AHM of the overall move-

ment of the strata.

Key words :inside and outside analogous hyperbola model ;rock movement ; key layer;funnel arch; UDEC
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Fig. 1 Distribution of main stress trace of bedrock fracture
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Fig. 10 UDEC numerical model of Antaibao coal mine
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Table 2 Contact mechanical parameters between blocks!

22,40]

75 ) H,/m p/(kg-m™) E/GPa v ¢/MPa @/ (°) a./MPa W/ (°)
1 N 23.8 1830 0.04 0.36 0 21 0 7.0
2 bleaer 8.9 2070 3.00 0.32 1.94 18 1.7 6.0
3 W1 7.9 2230 16. 90 0.23 10. 90 35 9.8 11.7
4 W2 4.7 2270 17. 30 0.23 16. 30 35 12.6 11.7
5 WH3 17.6 2 360 28. 60 0.20 36. 80 42 27.3 14.0
6 PH2 11.0 2 060 3.40 0.32 2.01 16 1.5 5.3
7 W4 9.4 2210 14. 60 0.23 14. 50 35 9.5 11.7
8 WHS 5.7 2 300 19.30 0.23 17.10 36 14.7 12.0
9 WH6 6.0 2 420 24.70 0.20 21.50 41 16.2 13.7
10 T 5.4 2110 4.70 0.25 2.94 15 2.0 5.0
11 4 S 6.5 1480 3.20 0.32 1.37 27 2.3 9.0
12 W 50.0 2 500 25.00 0.25 20. 00 36 15.0 12.0
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