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Application and Improvement of Freezing Methodology in Coal Mine Vertical Shaft Construction
Yue Shuang

zhong Coal Special Shafting Co., Ltd
[Abstract] As a core technical approach for constructing vertical shafts in deep surface soil
and water-rich strata, the freezing methodology utilizes artificial refrigeration to form
freezing walls that isolate groundwater and reinforce surrounding rock formations. This
technique plays a critical role in ensuring construction safety and controlling project
timelines, having been widely adopted in China’s coal mine vertical shaft construction
sector. Based on actual construction conditions, this study conducts an in—depth analysis of
freezing methodology applications and optimization strategies across three key technical
dimensions : freezing scheme design , technical parameter control , and construction
techniques. Through case studies of typical projects including Shaanxi Coal Group’ s Caojiatan
Mining and Yanchang Mining s Haicetan Coal Mine, the research systematically summarizes mature
engineering management practices for vertical shaft freezing construction. It simultaneously
identifies common challenges and shortcomings in current application processes, proposing
targeted improvement strategies and optimization pathways.Findings demonstrate that
systematic optimization of freezing methodology design systems, technical parameters, and
construction workflows, combined with refined engineering management models, can effectively
address issues such as uneven freeze—thaw cycles, construction delays, and prominent safety
hazards. This approach significantly enhances construction quality and operational efficiency
while reducing project costs, providing robust technical support and practical references
for technological iteration upgrades and high—quality industry development in coal mine
vertical shaft freezing construction.
[Key words] coal mine shaft; freezing method; scheme optimization; parameter control;
construction improvement; project management
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