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Abstract: Against the backdrop of panel mining utilizing the stage open stoping with subsequent backfill method during the
transition from open-pit to underground mining at Sijiaying Iron Mine, three stope mining sequence schemes were proposed:
“from one side to the other”“from the center to both sides”, and “from both sides to the center”. A numerical simulation
approach was employed to investigate the stress field distribution characteristics, displacement variations, and plastic zone
propagation laws of the surrounding rock in the panel stope under different mining sequences. Ultimately, the “from the center
to both sides” sequence was determined to be the optimal mining scheme for this mine. The results are shown as follows.
Firstly, across the three mining schemes, the compressive stress following stress release, the tensile stress, and the maximum
internal displacement within the surrounding rock consistently exhibit a trend of “from the center to both sides”<“from both

sides to the center” < “from one side to the other”. Secondly, under the “from the center to both sides” scheme, the
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compressive stress and maximum tensile stress of the surrounding rock following stress release are 1.58 MPa and 0.35 MPa.

respectively, with a maximum internal displacement of 37.765 mm; these values are universally superior to those of the other

two schemes. Finally, following panel extraction. the total volume of the plastic zone in the surrounding rock, and the volume

ratio between the tensile plastic zone and the total plastic zone, exhibit the same variation law as the surrounding rock stress

field and displacement field. Specifically, the “from the center to both sides” scheme yields a total plastic failure volume of

34.73X 10" m® and a tensile plastic zone ratio of 60.60% , both of which outperform the alternative schemes. These findings

hold significant implications for guiding the design and future production of the mine during its transition from open-pit to

underground operations.

Key words: Transition from open-pit to underground mining, Stage open stoping with subsequent backf{ill, Panel stope, Mining

sequence, From the center to both sides
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