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Structural design optimization of inverted T-shaped
beam in stop floor of metrostations
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Abstract; In order to solve the problems in the backfilling of the upper foundation pit and insufficient thick-
ness of covering soil for the pipelines, which were caused by the construction of the inverted T-shaped beam on
the metro station roof, the structural design of metro station roof was optimized.On the basis of making full use
of the spatial effect of metro station structure and the advantages of composite beam structure, combined with
the characteristics of roof structure and construction process requirements, the H-shaped steel reinforced con-
crete composite beam was used to replace the traditional reinforced concrete beam, and the ultimate limit states
as well as the serviceability limit states were checked. Results of structural design optimization show that, on
the premise of reducing the beam height, using the composite beam scheme can not only improve the integrity
of beam-column joints and the crack resistance of the roof, but also create favorable conditions for improving
the backfill construction conditions of the station foundation pit and improving the construction quality.
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Fig.1 Structural diagram of metro station ( unit; mm)
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Fig.2 Schematic diagram of finite element model
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Tab.1 Load condition
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Tab.2 Comparison of station roof internal forces
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Tab.3 Internal forces of the roof’s longitudinal beam
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Fig.4 Sectional reinforcement diagram of H-shaped

steel-concrete composite beam ( unit: mm)
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Fig.5 Local 3D configuration of inverted-T shaped beam
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Tab.4 Summary of reinforcement for two schemes
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Tab.5 Table for calculating the bearing capacity of the roof longitudinal beam of the optimized scheme
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Tab.6 Table for checking the deflection and crack

width of the roof’ s longitudinal beam
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