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Abstract

According to the relevant provisions of the Coal Mine Safety Regulations, vertical shafts serving as safety exits must be equipped
with ladder rooms. The ladder room is mainly used as a safety exit in case of accidents underground, consisting of a ladder, steel
beam, platform, and wall net. Due to long-term use, the strength between the ladders cannot meet the requirements for safe use after
the service life expires and needs to be replaced. In the past, during the construction process, every time the ladder room facilities
were replaced, the components needed to be placed on the top of the cage and then lifted to the wellbore construction site. The storage
space at the top of the cage was limited, and after arriving at the construction site, only single-layer operations could be carried out.
Each replacement operation required multiple rounds of material transportation, resulting in low construction efficiency and high risk
factors. Therefore, the replacement process between the wellbore ladder is optimized.
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