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Determination of large-height support resistance based on multi-factor analysis

LOU Jinfu'*? ,KANG Hongpu®® ,GAO Fugiang®’ , YANG Jinghe* LI Jianzhong”"’

(1. School of Resources and Safety Engineering , China University of Mining and Technology ( Beijing) ,Beijing 100083, China; 2. Coal Mining and Desig-
ning Department , Tiandi Science & Technology Co. ,Lid. ,Beijing 100013 , China; 3. State Key Laboratory of Coal Mining and Clean Utilization ( China Coal
Research Institute) , Beijing 100013, China)

Abstract ; In response to challenge of adaptability of support and working resistance in large-height working face, the
“cantilever beam-sandwich-voussoir beam” structure model is established, and the preliminary scheme of support re-
sistance is calculated, which is verified by both numerical simulation and large-scale physical modeling. The study
shows that the working resistance should meet the supporting demands of roof and rib,and keep itself with good posi-
tion. The working resistance consists of two parts:one part is to bear the weight of cantilever beam due to breakage of
key strata in caving zone ;and the other is to balance the voussoir beam structure located in lower strata of fissure zone.
When the working resistance is lower than 10 000 kN, the support operates at full capacity,and the deformation of sur-
rounding rock increases distinctly ;when the rated resistance higher than 11 000 kN, the indicator decreases distinctly.

And the reasonable working resistance is determined to be 12 000 kN, which is verified feasible by the production
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practice. In mining practice ,the terminal resistance is 8 340—10 247 kN and the percentage of safety valve opening is

below 5% ,so the scheme can meet the production requirements.

Key words : large-height workings face; key strata structure ; voussoir beam ; working resistance ; large-scale physical

modeling
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Fig. 1 Borehole columnar section and key strata structure
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Fig. 2 Structure model of overlying strata
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Table 1 Parameters of overlying strata

Eaydn R/ (kg - m7)  BARPLESRE/MPa  BAGRHTROGREE/MPa  SEMEAREL/ GPa FiR J1/MPa NSRS/ (°)
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Fig. 3 Force-displacement behavior of prototype support
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Table 2 Modeling schemes for support resistance
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Fig. 5 Comparison analysis of roof subsidence
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Fig. 6 Comparison analysis of convergence displacement
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Fig. 8 Comparison analysis of support resistance
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Fig. 9 Parameter calibration of support model
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Fig. 10 Large-scale physical modeling
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Fig. 12 Relationship between roof weighing and resistance
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Table 3 Technical parameters of ZY12000/28/62 hydraulic
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Fig. 13 Working condition of hydraulic support
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