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Design scheme of supporting structure for photovoltaic—gantry crane
integration in container yards

Kang Xiaotong, Li Ying, Ren Hongyu
( CCCC First Harbor Consultants Co., Ltd., Tianjin 300220, China )

Abstract: To promote the green and zero—carbon development of automated container terminals, systematic research on the
bent supporting structure of the photovoltaic—gantry crane system was conducted based on the scheme design of an automated
container yard project at Tianjin Port. To address the engineering problem of spatial conflict between photovoltaic layout and
gantry crane operation in traditional yards, three aspects including structural layout, component selection, and durability
protection were analyzed and demonstrated. The structural layout adopts a transverse "one separated with two arranged" mode,
which balances temperature deformation control and yard operation efficiency. Three bent column schemes, namely concrete
columns, concrete—filled steel tube columns, and steel columns, were compared through finite element calculation. The concrete
column scheme was selected as the optimal scheme, with a column top displacement of 16.7 mm, which meets the displacement
limit of H./1 380 for Class A8 cranes. A synergistic durability protection system for concrete and steel structures in high
salt spray environment of seaports was established. The research results provide a technical path for the design, construction,
operation, and maintenance of the supporting structure of the photovoltaic—gantry crane integrated system at container terminals,
and can serve as a reference for the green and low—carbon transformation of the port industry and the construction of zero—
carbon terminals.
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Fig. 1 Layout plan of photovoltaic—gantry crane

integration yard
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Fig. 2 Partial sectional view of photovoltaic—gantry
crane integration yard
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Fig. 4 Supporting structure transverse layout
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