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Abstract: In order to reasonably design the supporting scheme of the shaft foundation pit and the gan-
try crane foundation of the Metro tunnel, taking the shaft engineering in Xiamen Railway Line 3 as the
research background, this paper establishes a three-dimensional numerical model by using the 3D geo-
technical finite element numerical analysis software PLLAXIS to study the interaction of the shaft foun-
dation pit, the gantry crane rail foundation structure and the adjacent slag pit . The conditions with 12
kinds of gantry crane loads at different locations and under eccentric loading conditions are simulated
and calculated. Results show that the maximum ground settlement under gantry crane operation is 4
mm. The maximum deformation value of the retaining wall structure of the foundation pit is 16 mm,
which is about 0.064 percent of the excavation depth. The variation of the internal force of gantry
crane rail foundation structure caused by deformation of foundation pit excavation is 270 kN+-m. The
variation rate is about 16.4% . The variation of foundation pit deformation and internal force of rail
beam caused by surrounding pile soil is no more than 13%. The design mainly needs to meet the side

wall stability under the condition of no pile soil. Finally, the monitoring data of foundation pit shows
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that the numerical model is reliable, the foundation pit is generally safe and stable, and the gantry

crane foundation is reasonable and safe enough.

Keywords: vertical shaft; deep foundation pit; gantry crane foundation; gantry crane traffic load; sur-

rounding pile-up soil
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Table 1 Thickness and buried depth of foundation soil layers
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Table 2 Soil physical parameters
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Table 3 Material parameters of foundation pit supporting

structure
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Table 4 Comparison of deformation of foundation pit and bending moment of rail beam with and without

slag dump soil

T b F VU /mm 471334 & f7 4% /mm Fl4r 5% y (188 /mm B P/ (kNem)
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