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Evaluation on Damage Effect of Concrete Track induced by
Underground Structure Displacement Behavior
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Abstract This study analytically analyzed the impact of underground structure displacement behavior on track
damage due to adjacent excavation work, ground deterioration, and changes in groundwater level. The concrete
track that was the subject of the study was analyzed for sleeper floating track(STEDEF) and precast concrete
slab track(B2S). Sleeper floating track is a track structure in which the concrete bed and sleepers are voided.
precast concrete slab track is a track structure that induces the elastic behavior of the rail by assembling rails
and fasteners using slabs. For numerical analysis, each concrete track, from rail to concrete bed, was modeled
as three-dimensional elements. In addition, the displacement behavior of the underground structure was set as a
variable to analyze the damage effect on the concrete bed. Using numerical analysis, the concrete bed stress due
to uplift and subsidence was analyzed, and the level of crack effect was analyzed by comparing it to the tensile
strength and shear strength. As a result of the analysis, it was found that the sleeper floating track was more
vulnerable than the precast concrete slab track when the same uplift and subsidence occurred. In addition, uplift
and subsidence, it was analyzed that the cracks range in the sleeper floating track was large.
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Figure 1. Schematic of floating track system(STEDEF)
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Figure 3. FE model of sleeper floating track system
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(b) 3D View (Detail)
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Figure 4. FE model of precast concrete slab track
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Figure 5. Tensile stress analysis result of sleeper floating track
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Figure 6. Tensile stress analysis result of precast concrete slab track
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