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Fig.2 Stratigraphic column of the rock strata and ore bed
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Fig.3 3D numerical calculation model
(a)Whole model; (b)Local model of the mining face. Different colors represent different layers of the

rock strata and ore bed.
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Table 1 Physical and mechanical parameters of the model

Internal Uniaxial )
. Young’s . . o . Tensile
Density Poisson’s Cohesion  friction compressive
modulus . strength
Stratum p £ ratio c angle strength
R Ot
/ (geem™ / MP .
(geem / GPa Y e v 7 / MPa
/° / MPa
Indirect
2.68 56.3 0.28 4.59 37.21 46.27 3.82
roof
Immediate
2.73 12.4 0.21 1.61 34.63 25.85 1.35
roof
Ore bed 2.66 10.9 0.22 0.53 26.79 4.71 0.32
Immediate
2.71 23.6 0.38 1.57 34.38 19.58 1.34
floor
Indirect
floor 2.78 443 0.32 2.38 34.78 41.65 3.46
(upper)
Indirect
floor 2.75 30.5 0.26 5.62 27.40 10.84 4.89
(lower)
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Fig.4 Contour of the vertical displacement of the 3D model (when stoping 200m)
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Fig.5 Contour of the vertical displacement of models with different length of mining face

(a)L=60m; (b)L=90m; (c)L=120m. L is the length of mining face.
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Fig.6 Deformation characteristics of the model roof and floor with different lengths of
mining face

(a)Roof subsidence deformation; (b)Floor heave deformation. L is the length of mining face.
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Fig.7 Stress contour maps of the 3D model (when stoping 200m)
(a) Maximum principal stress; (b) Intermediate principal stress; (c) Minimum principal stress; (d)

Maximum shear stress.
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Fig.8 Stress contour maps of the 2D sectional model
(a) Maximum principal stress; (b) Intermediate principal stress; (c) Minimum principal stress; (d)

Maximum shear stress.
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Fig.9 Stress evolution curves of the model roof during the stoping process (D is the
advancing distance of mining face)
(a) Maximum principal stress; (b) Intermediate principal stress; (¢) Minimum principal stress; (d)

Maximum shear stress.
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Research on deformation and mining-induced stress distribution in
surrounding rock of fully mechanized mining face in Wachangping

bauxite mine

LEI Xian-quan'**, LIU Fu-chun'?, XIONG You-wei'?, LIU En-yan'?, ZHU
Guo-hui'?
(1. CINF Engineering CO., Ltd, Changsha, 410019, China;
2. Hunan Provincial Engineering Research Center for Safe and Efficient Mining Technology of
Deep Mines, Changsha, 410019, China;
3. School of Resources and Safety Engineering, Central South University, Changsha, 410083,

China)

Abstract: The Wachangping bauxite mine is the first underground non-ferrous metal
mine in China that adopts the fully mechanized mining technology. A 3D elastoplastic
finite element model is used to simulate the stoping process of the fully mechanized
mining face, and the deformation of the roof and floor of mining face as well as the
spatial distribution and evolution of the mining-induced stress are revealed. The
results show that: (1) When the mining face is mined, the roof of mined-out area is
subsided and the floor is heaved; the deformation is the largest in the middle of
mining face and gradually decreases towards both ends; the longer the length of
mining face, the greater the deformation of the roof and floor. (2) The mining-induced
stress produces stress concentration at both ends and the front and rear of mining face,
forming high supporting pressure areas; at a large range of the roof of mined-out area,
the mining-induced stress is reduced and the minimum principal stress is tensile stress

nearly vertical. (3) The stress concentration area in front of mining face shifts forward



with the advancing of mining face, and the peak value of mining-induced stress
gradually increases accordingly; the mining-induced stress of the roof of mined-out
area remains relatively stable in the advancing process of mining face. The research
results have important guiding roles in the reasonable determination of the length of
mining face, the precise support of the mining face roof, the stability control of the

stress concentration area, and the safety management of the roof of mined-out area.

Key words: Wachangping bauxite mine; Fully mechanized mining; Mining face;

Surrounding rock deformation; Mining-induced stress
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