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Structure Scheme and Mechanical Performance Analysis of
Rectangular Prefabricated Metro Stations
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(1. Beijing Urban Construction Design and Development Group Co., Ltd., Beijing 100037; 2. National Engineering
Research Centre for Green and Safe Construction Technology in Urban Rail Transit, Beijing 100037)

Abstract: This study focuses on a rectangular prefabricated station structure scheme developed and applied for the first time to
the Shenzhen Phase V Project. Combined with the evolution process of the prefabricated structure scheme with dry connections,
this paper introduces in detail the section design scheme of the rectangular structure scheme, structural partitioning and joint,
bracing system of the beam-column, and static and dynamic performances. The rectangular prefabricated station structure scheme
can be applied to different station width requirements, and an adjustable template is used to effectively improve the universality
of the rectangular-structure components. Simultaneously, the rectangular structure can be expanded to accommodate different
types of stations, such as three-layer two-span or two-layer three-span. Additionally, the bending bearing capacity of a rectangular
assembled station joint was verified by a full-scale joint test, and the adaptability of the theoretical calculation method of the
existing joint research to structural size changes was verified. The results of this study are intended to provide a reference and
experience for subsequent prefabricated structure designs and engineering applications.
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Figure 1  Structural evolution of fully prefabricated station
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Figure 2 Soviet rectangular prefabricated station
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Figure 3  Section scheme of prefabricated station in Shenzhen
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Figure 4 Rectangular prefabricated station structure

expansion scheme
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Figure 5 Schematic diagram of rectangular prefabricated

station beam and column system
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Figure 6  Structure model of rectangular prefabricated station
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Figure 7 Iterative calculation method of joint stiffness
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Figure 8 Calculation results of internal force of rectangular

prefabricated station structure
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Figure 9 Calculation results of internal forces in cast-in-place
station structures under the same working conditions
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Table 1 Comparison of internal forces calculated at the
joints and corresponding positions of cast-in-place stations
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Figure 10  Geometric diagram of test joint
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Figure 11 Joint bending moment loading test
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Table 2 Joint test loading internal force combination
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test result
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