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Abstract

Based on the realistic dilemma of the high incidence of fall accidents in China’s construction indus-
try and the evolution of international safety production theory, this study puts forward a three-way
collaborative governance framework of “technology-behavior-organization”. By deconstructing the
accident notification data of the Ministry of Housing and Urban-Rural Development from 2018 to
2023, itis found that the proportion of fall accidents in China’s construction industry (53.7%~58.2%)
is significantly higher than the global average (41% ILO data), and presents a typical feature of the
inverse of the intensity of protection input (63% of the German level) and construction complexity.
This study introduced complex system theory to establish a fall accident prevention and control
system including 4 defense levels and 12 critical control points, and carried out an 18-month em-
pirical study in GS Company. The results show that the system can reduce the direct cost of accidents
by 789,000 yuan/year, increase the accuracy of personnel risk perception by 42%, and form a rep-
licable “cognitive intervention—intelligent monitoring—cultural governance” solution. Research
innovation is reflected in: 1) Develop a safety behavior training system based on brain-computer
interface; 2) Establish the mathematical model of steel structure construction dynamic protection;
3) Create a cultural governance model of the security credit score system.
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Table 1. Comparison table of GS company’s safety performance indicators with industry benchmarks
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Table 2. Traditional practices and innovative approaches in behavioral safety management
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Table 3. Changes in key indicators of GS company after the implementation of the new system
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