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 Pedestrian evacuations in confined spaces exhibit nonlinear 
collective behaviors, including clogging, arch formation, and 
extreme pressure near exits [1,3]. These effects are amplified 
by stress, which alters walking speed and local interactions, 
impacting overall crowd dynamics [1]. Understanding the 
coupled influence of density and stress is essential for safety 
in high-occupancy infrastructures. 
We propose a continuum framework where crowd 
motion is governed by a congestion-aware navigation 
field coupled with a density conservation law. Walking 
speed depends on both density and an evolving stress 
field transported by the flow and reinforced in 
bottlenecks. This formulation extends classical 
microscopic and continuum models [3,4] and recent 
multi-scale approaches incorporating emotional and 
collective effects [1]. 
Simulations reveal critical density–stress thresholds 
that trigger rapid congestion and pressure 
amplification, consistent with microscopic and 
macroscopic crowd force estimations [2]. The model 
provides a unified, mathematically consistent 
framework for analyzing stress-induced evacuation 
dynamics. 
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