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Abstract [ Objective] The elevated long-link seamless sta-

tion with bridge-building unified structure integrates building
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and bridge and enables the station pier column to have stiffness
requirements while possessing the characteristics of complex
space frame structure system, large volume, and more statical-
ly indeterminable times. Therefore, temperature, shrinkage
and creep of the concrete structure become the control factors in
the design of such station structure. The traditional methods
such as setting expansion joint, enlarging pier column section
size and strengthening pier column section reinforcement will
destroy the integrity of station structure and increase the main-
tenance and construction cost. It is necessary to optimize the
structure of the unified long-link seamless elevated station from
the aspects of design and construction. [ Method] The island
station of Shenzhen Metro Line 6 with 9m width is taken as re-
search object. MIDAS software is used to establish a finite ele-
ment model for the above station to calculate, analyze and veri-
fy the design. The optimization scheme is proposed from the
aspects of design and construction respectively,a finite element
model of the elevated station is established from the design
point of view, and is used to compare and analyze the control
bending moment of the pier column. [ Result & Conclusion ]
The calculation results of the finite element model show that the
pier columns at both ends of the station are obviously affected
by shrinkage, creep and temperature, and the stress and rein-
forcement are the key control points of the design. Under the
condition of ensuring the integrity of the station, three optimi-
zation schemes are proposed from the design point of view,
such as deepening the buried depth of the cap, adopting double
thin wall pier and using hinge connection at the top of the pier
column. From the construction point of view, the optimization
schemes such as setting up post-grouting belt and adopting
modular assembly are put forward. Simulation analysis shows
that the control bending moment of the 13th axis at the bottom
of the pier can be reduced by about 22% by deepening the pier
cap buried depth of 2m and increasing the pier height to reduce
the pier stiffness. The stiffness of the pier is greatly reduced by
using the double thin-wall pier, and the control bending mo-

ment of the 13th axis at the bottom of the pier is reduced by a-
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bout 46% . The concrete hinge used at the pier top releases the
bending moment transmitted from the upper part to the pier col-
umn, and reduces the control bending moment of the 13th axis
by about 13% .

Key words urban rail transit; bridge-building unified struc-

ture; elevated station; long-link seamless structure
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Fig.1 FEM model of the elevated station of Metro Line 6
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Fig.2 Vertical view of piers and the superstructure
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Fig.3 Bending moment diagram of pier column along bridge under main force and additional force
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