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Application of finite element strength reduction method to risk assessment of
groundwater inrush from coal seam floor

HU Wei, XU De-jin

(State Key Laboratory for Geomechanics and Deep Underground Engineering ,School of Resources and Geosciences ,China University of Mining and Technology,
Xuzhou 221008 , China)

Abstract : Introduced the finite element strength reduction method to the risk assessment for groundwater inrush from
coal seam floor. On the basis of analyzing the groundwater inrush criterion of finite element calculation ,the meaning of
coal floor safety coefficient F; was clarified. And the implementation approach of finite element strength reduction
method in FLAC™ was introduced briefly. At last, the feasibility of this method using in groundwater inrush risk assess-
ment was proved by a calculation of a case. The ratio of the actual rock mechanicals parameters to breaking mechani-
cals parameters after strength reduction can be seen as the safety coefficient. The numerical results indicate that the
depth of fractured floor is about 15 m in the example’ s panel and the safety coefficient is 1.38. The safety coefficient
reduces with the advance of the working face,the increase of the face length and in-situ stress. Two different water in-
rush paths are demonstrated by the strength reduction method. Safety coefficient F; is more credible because it consid-
ers more factors than the traditional water bursting coefficient.
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Fig. 1 Model of water inrush from coal seam floor
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Fig. 2 Finite element strength reduction analysis

procedure of water inrush from coal seam floor
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Table 1 Mechanical parameters

ik JERE h/m T /(KN - m) PURSREE p/MPa BB S o/MPa  NEEEES @/(°)  BAMEBEE: E/GPa EL/NEAT
by 30.7 27.53 1. 40 7.8 36.6 13.07 0.158
10 H4 4.3 14. 00 0.03 1.0 25.0 0.08 0. 360
Fe & 27.0 27.04 8. 89 4.0 35.2 29.35 0.301
b= 20.0 26.25 2.36 2.3 33.5 10. 91 0.174
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Fig. 5 Relationship between advance,length of work

face and safety coefficient
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Table 2 The values of F in different in-situ stress state

B[] W 1/ MPa Fy IR 7/ MPa Fy
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