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Abstract

To enhance awareness that accidents in coal mine tunneling faces are not solely attributed to natu-
ral factors such as water, fire, gas, coal dust, or spontaneous combustion, but more importantly to
human factors, specifically unsafe behaviors. Initially, a comprehensive analysis of accident cases
from the past three years was conducted, which identified critical causative factors through alignment
with safety regulations. The findings revealed that primary accident triggers stemmed from safety
regulation violations by team leaders and improper operations by crew members. Subsequently, an
in-depth application of the 24Model of Accident Causation to the Xinjiang Tianshanjidian accident elu-
cidated complete causal relationships and established distinct causal pathways. The research
demonstrates that deficiencies in team-level safety management systems directly contribute to
three critical workforce vulnerabilities: insufficient safety knowledge, weak safety awareness, and
poor safety habits among operators. Building on these insights, the study proposes a dynamic pre-
vention framework incorporating four synergistic measures: cultivating team-specific safety cul-
ture, optimizing management protocols, enhancing individual safety competencies, and implement-
ing intelligent equipment retrofitting. This integrated approach aims to establish an organizational-
individual interaction mechanism with distinctive team cultural characteristics, ultimately improv-
ing miners’ safety awareness while concurrently enhancing both production safety and operational
efficiency.
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Table 1. Accident cases and causes of tunneling working faces
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Figure 1. Accident cause 24Model structure diagram
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Figure 2. Safety management system, individual capabilities and individual action path diagram
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Figure 3. Method for preventing accidents in tunneling working faces based on 24Model
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