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Change of subsidence factor on the law of rock mass rupture
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Abstract: The rock mass is change during mining, according to their evolutionary characteristics, the model of move-
ment and destruction of rock mass was built up. Then the authors researched on the correlation between attenuation in-
dex of mass subsidence factor and the breaking number of unit length rock according to the law of the rock mass rup-
ture. After that,we gained the functional relationship between the fracture length of rock mass and the mining height by
regression fitting using of underground measurement data of field observation, at the while,we derived to confirm the
relationship formula of subsidence factor with the mining height and influence coefficient of lithology. The results show
that the subsidence factor decreases with the increase of the mining height,which approximately presents the negative
logarithmic function relationship between them,and under different lithology , subsidence factor has different value : the
harder the mass,the smaller the value, vice versa.
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Fig. 1 Cantilever rock beam model
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Fig. 2 Hinged rock beam model
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Fig. 3 Voussoir beam model
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Fig. 4 Transmission rock beal model
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Fig. 5  Structure model of rock mass about motion

and destruction
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Table 1 Under different breaking number of unit length

corresponding to subsidence attenuation of unit length
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Fig. 6 Relationship between the number of fault blocks and

subsidence attenuation index
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Table 2 Caving span of rock mass under different mining height m
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Fig. 7 Relationship between the caving span of rock
mass and mining height
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Fig. 8 Relationship between subsidence attenuation

index and mining height
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Table 3 Results of subsidence attenuation index under

different structure of rock mass

T H IR AR PR A e A
e BRI DR/ m 1810 1781 1701
TULRBCE IR 0. 000 678 0. 000 565 0. 000 452

H A 3 TN TF SRR BE S5 F T iR T LR
B4,
*4 ARARREEEFHTHRTRRHEEFSE T
Table 4 Regression results of subsidence attenuation index
under different mining heights and lithologies
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50 0.96 0.97 0.98
150 0.90 0.92 0.93
200 0. 86 0. 89 0.91
250 0.83 0. 86 0. 89
300 0. 80 0.83 0. 86
350 0.76 0. 80 0. 84
400 0.73 0.77 0. 82
450 0.69 0.75 0. 80
500 0. 66 0.72 0.77
550 0. 63 0.69 0.75
600 0.59 0. 66 0.73
650 0. 56 0.63 0.71
700 0.53 0. 60 0. 68
750 0.49 0.58 0. 66
800 0.46 0.55 0. 64
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