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Calculation and Analysis of Key Factors in Underground Parking Garage Structural Design

Zhou Huifang
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Abstract: With the continuous deepening of urban underground space development, underground parking garages, as
composite underground structures integrating traffic functions, civil defense requirements, and equipment accommodation, rely
on the precision of their structural design to ensure engineering safety, durability, and whole-life-cycle value. In view of the
complex mechanical behavior arising from soil-structure interaction and the stringent requirements for environmental
adaptability in underground parking garage design, this paper establishes a key-factor system covering permanent loads,
variable loads, environmental actions, accidental actions, and special factors, and clarifies the mechanisms and quantitative
methods associated with each factor. On this basis, it explains the core calculation theories involved, including the load
combination logic based on the limit state design theory, the geotechnical principles for calculating earth pressure and water
pressure, and the mode-superposition response spectrum method for seismic response analysis, in combination with modern
technical means such as finite element numerical simulation, dynamic time-history analysis, and CFD fire simulation.
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