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Abstract

The optimal synchronization between fire-rated rolling shutter descent speed and evacuation timelines is pivotal for ensuring
occupant safety during building fires and maximizing their smoke containment and fire resistance capabilities. Properly calibrated
descent rates provide both sufficient evacuation time and effective barriers against fire spread and smoke dispersion, avoiding dual
challenges of excessive speed impeding evacuation and insufficient speed compromising fire protection efficacy. This study focuses
on achieving this balance by identifying core influencing factors and critical operational phases, analyzing existing implementation
gaps, and exploring evidence-based optimization strategies to enhance building safety systems.
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