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Mechanical failure characteristics of mining floor along working face inclination
above confined water
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(1. School of Civil Engineering, Dalian University of Technology, Dalian, Liaoning 116024, China;
2. College of Mining and Safety Engineering, Shandong University of Science and Technology, Qingdao, Shandong 266590, China)

Abstract: In order to study the stress distribution and mechanical failure characteristics of mining floor along the
inclination of the working face above confined water, mechanical models of floor rock were constructed
considering the combined action of supporting pressure and confined water along the inclination of the working
face respectively. The stress distribution and failure form of floor were theoretically calculated considering the
characteristics of initial and periodic pressure. The mechanical failure characteristics and stress distribution of
mining floor based on numerical simulation of FLAC™® and in-situ testing technology were further discussed. The
failure tendency of mining floor along the inclination of the working face has an “inverted saddle shape” . The
corresponding shear stress is distributed in “reverse symmetry spiral”, which approximates a pair of positive and

negative shear couple and is easy to produce shear failure along the boundary. This is in accordance with the
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failure zone and the stress distribution from numerical simulation. The maximal value of concentration level is
located at the boundary of the elastic and plastic junction. The ratio of the supporting pressure coefficient under
the initial and periodic pressure is approximately equal to that of the maximum vertical stress concentration
coefficients. The simulation shows that the pore water is progressively promoted along the floor and easy to pour
into the working face from the underneath part of its two ends, forming a water inrush phenomenon, which is in
accordance with the actual water inrush position. The maximum failure depths from theoretical calculation,
numerical simulation and field measurement are 12, 12.875 and 13.75 m respectively, and the three results are
quite close to each other. The results obtained from the mechanical model are in good agreement with one from
the numerical simulation, and are consistent with the actual failure mode.

Key words: mining engineering; mining above confined water; floor rock mass; the inclination of the working

face; stress distribution; failure characteristics
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Fig.4 Diagram of the stress state of mining floor along the inclination of the working face above confined water
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Table 1 Physico-mechanical properties of rock group

s =i AE/(KN e m ) APUHEE/GPa  BUIBEE/GPa BB JI/MPa PEEHESM/(C)  BUALMEE/MPa  BERRU(em s ) FLEE
1 b 25 4.3 32 4.5 35 422 5x10° 19 0.3
2 13K RE 23 2.6 1.6 4.0 31 2.87 6x10 0.5
3 Wb 24 3.1 1.7 3.8 28 221 3x10 0.4
4 WRRHE 26 2.6 1.6 32 31 2.28 4x10 2 0.2
5 b 25 4.3 32 4.5 35 422 3x10° 1 0.3
6 15 4 14 1.3 0.6 0.8 19 1.12 5x10 ' 0.4
7 b 27 4.5 2.8 5.7 32 3.60 7x10 "2 0.3
8 16 M. 25 2.8 1.9 2.7 33 3.20 3x10° 1 0.5
9 b 24 3.1 1.7 3.8 28 221 2x10 ™ 0.4
10 b 27 4.5 2.8 5.7 32 3.60 4x10 " 0.5
11 BIREKE 26 3.0 2.0 2.6 35 4.14 8x107 0.7
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