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Abstract

The overall structure of the assembled metro station consists of various prefabricated parts assem-
bled through tongue-and-groove joints, but the existing trapezoidal section tongue-and-groove
structure is prone to sliding separation of the contact surfaces during bending, weakening the
load-bearing capacity of the joints, which further affects the safety performance of the overall struc-
ture of the station. In order to strengthen the mechanical bearing performance of the tongue-and-
groove joints, a secondary mortise perpendicular to the main mortise is added on the basis of the
original trapezoidal mortise and groove to form a new type of cross-shaped mortise and groove
joint. The finite element numerical simulation of the two types of tongue-and-groove joints shows
that, compared with the trapezoidal tongue-and-groove, the secondary mortise of the cruciform
tongue-and-groove is able to effectively resist the sliding effect of the contact surface, and protects
the upper concrete of the joint model from tensile damage. The ability of cross-shaped mortise and
groove to resist bending deformation and joint opening is better than that of trapezoidal mortise
and groove, which shows more stable load-bearing deformation and stronger bending load limit.
The above results demonstrate that the cross-shaped tongue-and-groove has an excellent perfor-
mance in improving joint damage, enhancing the joint bearing capacity and maintaining structural
stability, which can improve the structural performance and prolong the service life of the structure,
and provide a reference for the optimization of the design of tongue-and-groove joints in assembled
metro stations.
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Figure 1. Schematic diagram of structure of assembled metro station
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Figure 2. Schematic diagram of trapezoidal mortise and cross mortise
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Table 1. Main mechanical property parameters of concrete plastic damage model
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B kg/m® W B N/m? MEL/N=4 WK e Lo fbo/fco
2400 3.25 x 101° 0.2 38 0.1 1.16

Table 2. Main mechanical property parameters of HRB400 rebar
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Figure 3. Schematic diagram of loading of tongue-and-groove joint model
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Figure 4. Overall damage pattern of trapezoidal mortise and cross mortise
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Figure 5. Localized damage patterns of trapezoidal mortise and cross mortise
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Figure 6. Deflection curve and contact surface tension curve
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