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Abstract

Tower cranes are widely used in construction and engineering fields, where their safety and reliability
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are critical to construction efficiency and personnel safety. In complex wind environments, wind-in-
duced response and fatigue life are key factors affecting tower crane performance. Through wind
tunnel tests, numerical simulations, and field monitoring, the wind-induced response characteris-
tics under various wind speeds, directions, and working conditions are analyzed in depth. Based on
fatigue life theory, the damage mechanisms under complex load combinations and fatigue life pre-
diction methods for tower cranes are investigated, providing a foundation for design optimization
and maintenance management. In the future, it is necessary to integrate multi-physics coupling
analysis, intelligent monitoring technologies, and advanced materials to enhance the wind-induced
response and fatigue life prediction systems. This will offer more precise technical support for
safety assessments and service life extensions of tower cranes.
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Figure 1. Summary of accidents and fatalities of special equipment and lifting machinery
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Table 1. Comparison of the frequency before and after the correction of the tower crane and the measured frequency

= 1. EBHEIERIESER SNSRI [15]

i . IR 1B IERAY
PEZSB IR SEATER Hz ‘ - —
YIUEHE Hz REE % & 1F J&5 4% /Hz RZE /%
1 0.12 0.10 -16.7 0.13 83
2 0.26 0.22 -15.4 0.28 7.7
3 0.35 0.29 -17.1 0.35 0.0
4 0.70 0.61 -12.8 0.66 5.7
5 0.88 0.84 4.5 0.89 1.1
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