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Force Deformation and Strength Analysis of Railway Lighthouses
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Beijing University of Civil Engineering and Architecture

[Abstract] This study conducts finite element simulation analysis on the mechanical response of railway
lighthouses under complex loads to explore the deformation and strength characteristics under different
working conditions; when subjected to the combined action of gravity and wind pressure, under a wind
pressure of 0.49 MPa, the maximum stress is 3459 MPa and the displacement is 14.93 mm, under a wind
pressure of 0.686 MPa, the displacement is 20.57 mm and the stress is 4495 MPa, under a wind pressure of
0.784 MPa, the displacement is 23.4 mm and the stress is 5012 MPa, and as wind pressure increases,
deformation and stress rise significantly; in the concentrated force working condition, under a concentrated
force of 2 N, the displacement is 5.333 mm and the stress is 403.9 MPa, under a concentrated force of 4 N,
the displacement remains the same as above while the stress reaches 4852 MPa, and concentrated forces cause
local stress concentration; when subjected to variable forces, the displacement is 4.25X 10™* mm and the
stress is 0.1238 MPa, and time—varying loads are prone to cause material fatigue; the mechanical responses of
the lighthouse vary significantly under different load conditions, and future work needs to optimize the design
based on practical situations to ensure safety.
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