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Practical Application of Polymer Composite Materials to
Enhance the Wind Resistance of Lightweight Roofs in Buildings

Degang Zhang

Land and Real Estate Department, China Railway Hohhot Bureau Group Co., Ltd., Hohhot, Inner Mongolia, 010057,
China

Abstract

Focusing on the wind-lifting safety hazards of hollow honeycomb PMMA skylights in railway cross-line buildings such as passenger
passages and overpass canopies, this study takes the canopy renovation projects of Tuoketuo East Station and Zhungeer Station on the
Hohhot-Erdos Line as research objects. Poly-carbonate (PC) polycarbonate sheets are used to replace traditional PMMA skylights,
and an integrated improvement plan is constructed in combination with structural design optimization. Through material performance
comparison, on-site construction verification, and post-construction effect tracking, the advantages of PC polycarbonate sheets in terms
of wind resistance, anti-aging, and light transmission are systematically analyzed. The results show that the critical wind pressure load
of the PC polycarbonate sheet roof has increased from 1.5 kPa to 5.0 kPa, the maintenance cycle has been extended from 5 years to 15
years, wind-lifting hazards and leakage problems have been completely eliminated, and the life-cycle cost has been significantly reduced.
This provides a replicable and scalable solution for the wind safety of lightweight roofs in railway building projects.
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