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Fig. 1 Particle size analysis of unclassified tailings
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Discontinuous gradation; (b) Continuous gradation
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Fig. 7 Dynamic force analysis of coarse particles
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Gradation optimization of unclassified
tailings paste with Gobi aggregates

YANG Liu-hua"?, WANG Hong-jiang" %, WU Ai-xiang', LI Hong" ?, GAO Wei-hong'

(1. School of Civil and Environment Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Key Laboratory of High-Efficient Mining and Safety of Metal Mines, Ministry of Education,
University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Baishitamu copper mine, located in the Gobi desert in Xinjiang, has been using non pillar continuous mining
with sublevel caving stoping method for years, which results in a large area of surface subsidence. The roofs of the mine
are mainly composed of fine silty mudstones and rich in clay, crushed rock and muddy, which make the stability of the
ore and the surrounding rocks bad. According to the feasibility study, paste backfill was proposed to solve the problems in
Baishitamu copper mine. However, the paste of unclassified tailings with a large proportion of fine content and clay
minerals are of poor setting performance and have low strength. Considering the properties of clay mineral, Gobi
aggregate packing model and dynamic segregation resistance of paste, the effects of aggregate gradation and the
maximum particle size on the compressive strength of paste backfill were analyzed at the same time, the coarse paste
dynamic segregation resistance coefficient f'and its reinforcing measure were deduced and validated, and the maximum
size dy. of Gobi aggregate added into tailings was confirmed. By adjusting the Gobi aggregate size, not only the basic
requirements for paste strength of 4—5 MPa are satisfied, but also the operation costs decrease, the mining safety and
environmental protection are guaranteed at the same time.

Key words: underground filling mining; clay mineral; setting property; anti-segregation index; maximum size
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