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Research on the Failure Mechanism and Pre—control System of Fire Evacuation in Elderly
Care Institutions Based on the ASET-RSET Model
Tonghui Zhai
SouthWest Petroleum University,School of Civil Engineering and Geomatics

[Abstract] Addressing the high fire vulnerability and evacuation difficulties in elderly care institutions within the
context of an aging population, this paper applies engineering management system theory, vulnerability analysis,
and the ASET—RSET time competition model. It reveals the evacuation "time deficit" (RSET > ASET)
contradiction caused by the physiological and cognitive decline of the elderly and deficiencies in night management.
The study indicates that the traditional vertical evacuation mode is no longer suitable for incapacitated elderly
groups, necessitating a shift towards a comprehensive pre—control mode featuring "space for time" and
"human—technology synergy." Consequently, this paper proposes a spatial reconstruction strategy centered on
horizontal evacuation and shelter—in—place, and establishes a dynamic management system incorporating risk
classification based on elderly physical function, 24/7 IoT monitoring, and standardized emergency response.
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