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Research on Calculation Methods for Critical Wind Velocity of

Lightweight Steel Buildings Roof Panel Connectors Failure
CHEN Guilong' SUN Xinyu’
(1. Southwest Jiaotong University, Chengdu 610031 ,China;
2. China State Railway Group Corporation, Beijing 100844 ,China)
Abstract; With the rapid expansion of China’ s high-speed railway network , the frequent detachment of color steel plate
from light steel building envelope systems along railway corridors under high-wind conditions has posed severe threats to
operational safety. This paper addressed the wind-induced failure mechanisms of self-tapping screw connections and
proposed a critical wind velocity calculation method integrating static and dynamic wind pressure characteristics. A wind
pressure-bearing capacity mapping model was established through theoretical derivation, incorporating a dynamic
amplification factor 8 to quantify typhoon-induced pulsation effects. The nonlinear effects of screw diameter d, sheathing
thickness ¢, and support spacing s on critical wind velocity were elucidated. Results demonstrate that increasing d from
4.8 mm to 5.5 mm elevates wind resistance by 18.3% , while enhancing ¢ from 0.8 mm to 1.0 mm yields a 22. 1%
improvement. Conversely, expanding s from 1.5 m to 2. 0 m reduces critical wind velocity by 34. 7% . Validated
through engineering case studies, regional design guidelines were formulated, recommending S12. 8-grade screws (d =
6.0 mm), Q550-grade steel plate (¢ = 1.2 mm) , and reduced support spacing (s < 1.2 m) in typhoon-prone zones,
achieving a critical wind velocity of 47. 8 m/s ( Category 14 typhoon ). This methodology overcomes limitations of
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conventional static models, providing theoretical foundations for wind-resistant design and safety assessment of light steel

structures along high-speed railways.

Key words: self-tapping screw connections; critical wind velocity calculation; dynamic amplification factor; wind-

resistant design optimization
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