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Safety analysis of hoisting operations for subway station construction beneath

500 kV extra-high-voltage transmission line

Zhang Yan',Guo Zhibo', Bian Xinwei*
(1. Road & Bridge International Co., Ltd., Chongqing 404100, China; 2. School of Resources and Safety Engineering,
Central South University, Changsha, Hunan 410083, China)

Abstract: To address safety and efficiency concerns related to installing large equipment, such as gantry cranes,
beneath a 500 kV extra-high-voltage transmission line during urban subway construction, Ansys finite element
analysis software was used to simulate the electric field distribution around the transmission line and accurately
determine the safe construction height at the site. On this basis, key factors, including foundation bearing capacity,
truck crane lifting capacity, forces in slings and guy ropes, and ground anchor bearing capacity, were calculated and
analyzed in detail. The results verified the rationality of the equipment selection, and a safe and feasible construction
plan was developed. The plan effectively ensures construction safety and improves construction efficiency. It provides
reliable technical support for subway station construction beneath 500 kV extra-high-voltage transmission lines, as
well as an important reference and practical guidance for large-equipment hoisting operations under similar conditions.
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Figure 1 Positional relationship between Daxuecheng

Middle Road Station and high-voltage transmission lines
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Figure 2 Electric field distribution around high-voltage

transmission lines (unit: V)
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Figure 3 Relationship between electric field strength

and distance
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Table 1 Gantry crane component parameters
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Table 2 Truck crane performance parameters
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Figure 4 Force analysis of truck crane
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Table 3 Truck crane lifting capacity calculation
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Table 4 Rigging safety calculation
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Figure 5 Sling safety factor
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Figure 7 Annual wind rose at construction site
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Table 5 Load-bearing performance of expansion
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Figure 9 Gantry crane installation procedure
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