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Key Points Analysis of Fire Protection System Design for High-rise Buildings

GUO Yong
Shengli Oilfield Emergency Rescue Center (Fire Brigade), Dongying, Shandong, 257000, China

Abstract: The design of high-rise building fire protection systems has shifted from passive response to active defense as a systematic
engineering, with the core being the construction of a full cycle prevention and control system that integrates "functional adaptation,
technical collaboration, and management closed-loop”. Functional adaptability emphasizes the dynamic matching of fire protection
systems with building spatial forms and usage functions, accurately dividing fire zones through performance-based design, and
differentially configuring fire extinguishing media and smoke exhaust strategies; Technical synergy focuses on deep coupling of
multiple system linkage, relying on digital twin technology to achieve equipment layout optimization and millisecond level emergency
response; The closed-loop management runs through the entire lifecycle of design, construction, and operation, forming a dynamic
optimization mechanism through the implantation of maintainability genes and intelligent inspection systems. The article proposes a
closed-loop prevention and control logic of “prediction-inhibition-isolation-repair” through dimensions such as spatial fire
performance reconstruction, material interface collaborative innovation, and resilience system construction, providing a theoretical
framework and practical path for the sustainable development of high-rise building fire safety ecology.
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