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Instability Characteristics of Open-Pit Bottom Pillar Structure System Based on the Gravity Increase Method
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Abstract: The open stope mining with subsequent filling method is adopted in the open-pit to underground mining in Sijiaying
Iron Mine, and horizontal isolation pillars are required to realize the isolation of open-pit and underground mining system to
ensure the safety of underground mining. In order to improve the overall stability of the mining area, based on the gravity
increase method, the effects of gravity acceleration on the distribution of stress field, displacement field and plastic zone of the
open-pit bottom pillar structure system were studied when the thickness of open-pit bottom boundary pillar was 45 m and the
width of panel pillar was 20 m. The results show that under the initial gravity acceleration, the pillar structure system is
basically in a stable state, and with the increase of the gravity acceleration, the stress concentration phenomenon of the pillar
structure system continues to increase. When the gravity acceleration increases to 2 times of the initial one, the maximum
principal stress reaches 56. 98 MPa. The distribution range of tensile stress also expands with the increase of gravity
acceleration, and the value of tensile stress finally reaches the tensile strength of rock mass. Under the initial gravity
acceleration, the maximum displacement of the pillar structure system is 259 mm and the distribution range is very small and

the pillar system is in a stable state. However, the displacement increases exponentially with the gravity acceleration. The pit

x WFs HH8:2025-01-21
HEEWB N 4E R & AR H (HG2023215)
EZ R ZEWEC1983—), B b I A, S TR, 2 E N &R R R A AR 5B T/E, E-mail: 15133447870@

139.com

BEMEE B 965—) BT E A A 8%, EENFE LR IR T IR #5175 . E-mail: zengxiang_lu@ sohu.com



44 ok B R 5 A

2025,45(7)

bottom boundary pillar and panel pillar within the range of N22 to N26 exploration lines in the mining area are high-risk areas

prone to instability, which is likely to cause multiple pillar chain instability and failure. It is suggested that in the process of

design and mining, measures should be taken to improve the bearing capacity of the panel pillars and the filling quality of the

goaf in the range of N22 to N26 exploration lines, so as to ensure the safety and reliability of the open-pit to underground

mining of Sijiaying Iron Mine.
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Fig.6 Distribution characteristics of plastic zone of open-pit bottom pillar structure system
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