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Mechanical analysis of monolithic track bed of the tram
under different structural layer thickness based on ABAQUS

HAUNG Chongwei, ZHU Meixuan, SUN Yu, LI Weixiao

( Department of Transportation Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

[ Abstract] Based on finite element analysis software, the paper establishes the three —dimensional finite element model under
different structural layer thickness. Its goal is to analyze the mechanical response laws of the horizontal tensile stress at the bottom of
the monolithic track bed, the deflection at the top of the slab, the compressive stress and deflection at the top of the soil foundation
with different thickness of the track bed slab and the thickness of the support slab under the load at the middle and end of the slab.
Research shows that; The surface of the track bed slab is pressed down in a " basin shape" , its deflection and horizontal tensile stress
at the bottom of the plate decrease with the increase of thickness. The compressive stress on the top surface of the soil foundation can
reach 14.020 kPa, and the deflection of the top surface of the subgrade is about 1.543 mm under the load of the slab. The tensile
stress of the loaded bed plate decreases with the increase of the thickness. As the distance from the joint increases, the mechanical
response parameters such as the top bending of the unloaded track bed plate and the compressive stress and bending of the top surface
of the soil foundation decrease. Therefore, 20 cm track bed plate and 12 c¢cm support layer are more conducive to the safety and
quality assurance of the tram.
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Fig. 1 The longitudinal three—layer composite beam model of the

track
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Tab. 1 Vehicle model calculation results
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Fig. 2 The model of the vehicle
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Tab. 5 Statistical results of mechanical response of the overall track bed slab
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Fig. 3 Mechanical law of different track bed slab thicknesses in the slab
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Fig. 4 Mechanical laws of different support layer thicknesses in the slab
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Fig. 5 Mechanical law of different track bed slab thickness at the slab end
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