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Study on design parameters of tunnel bottom structure of

40 t ballastless heavy haul railway
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Abstract: At present, the strength reduction method for the numerical simulation of tunnel surrounding
rock damage only reduces the strength parameters using the ideal elastoplastic model. The cumulative
damage of surrounding rock under cyclic loading and the water erode at the bottom of the tunnel is
always ignored, so the calculation results are often quite different from the actual value. Based on the
cumulative damage mechanism of tunnel surrounding rock and the damage plasticity of tunnel concrete
structure, the large-scale finite element software ABAQUS was used to establish a two-dimensional
model of tunnel surrounding rock. The main design parameters of lining structure of tunnel bottom were
studied. The results show that the surrounding rock of the tunnel is damaged gradually with the increase
of the axle weight of the train. Especially, the tunnel bottom structure is easily damaged by the 40 t axle
load. The vertical displacement of the inverting arch is slightly impacted by the span ratio and the
thickness of the filling layer. When the sagittal ratio reaches 1:7, the tensile stress of the invert arch
structure increases slowly. When the thickness of the filling layer is greater than 1.1 m, the tendency of
the reduction is gradually slowed down.
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Fig. 1 Inner outline of tunnel lining
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P A BK/m K fe/mm
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Fig.3 Train load of 40 t axle heavy
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Fig.4 Schematic diagram of the characteristics of the tunnel
bottom structure
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