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Problems and Countermeasures of Gap Related to Escalator Steps

YANG Pengyuan
Yalong Intelligent Equipment Group Co., Ltd., Wenzhou, Zhejiang, 325105, China

Abstract: As the core transportation equipment in high flow places such as subway stations and commercial complexes, the safety of
escalators is directly related to passenger safety and the operational efficiency of public spaces. The gap issue related to the steps is the
main cause of mechanical failures and accidents, which runs through the entire life cycle of design, manufacturing, installation, and
operation. Focusing on three typical problems: the horizontal meshing gap of the steps, the vertical protection gap of the apron plate,
and the dynamic transition gap of the comb plate, a systematic analysis of the causes of hidden dangers is conducted, covering
composite factors such as insufficient design redundancy, material fatigue degradation, cumulative installation errors, and delayed
operation and maintenance response. Propose an integrated solution for phased design optimization (modular tolerance matching, anti
deformation materials), digital installation calibration (laser compensation, multi condition debugging), intelligent operation and
maintenance monitoring (vibration spectrum analysis, adaptive lubrication), and active safety protection (multimodal sensing warning,
edge blunting transformation), forming a technical system covering the entire cycle. Through interdisciplinary theory and engineering
verification, provide methodological support for improving the safety threshold and optimizing the operational efficiency of escalators,

and promote industry standard iteration and technological innovation.
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