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Study on Maintenance Plan and Mechanical
Characteristics of Steel Abutment Setting for
Metro Line U-shaped Groove Section Track

ZHANG Yamin
Abstract

such as long-term action of train load, vertical stratification and

In the actual operation of metro, because of factors

horizontal displacement of the whole track bed appear at the U-
shaped groove cut-off ditch, which affects the normal operation of
the train. In response to this disease, a temporary support
maintenance plan of setting steel abutment structure is proposed to
ensure the normal operation of the train during renovation and
replacement of track bed. To verify the feasibility of the proposed
maintenance plan, a finite element model of train under static and
dynamic loading is established, and the result of steel abutment
stress deformation and track structure dynamic response is

analyzed. Meanwhile, suggestions are put forward for the

construction process. Research results show that: under the most
adverse load action, the maximum stress of steel abutment
structure is 82.10 MPa, and the maximum vertical displacement is
0.16 mm, which meets the requirements of normal use. When the
train running speeds are 80 km/h and 25 km/h, the maximum
equivalent stress of the steel abutment are 23.24 MPa and 23.22
MPa respectively, and the maximum principal stress of the
concrete base are 0.68 MPa and 0.47 MPa, both of which meet the
requirements of use. Therefore, the proposed maintenance plan is
simple in construction process, reducing the interference to
existing line conditions and track equipment during maintenance
while ensuring normal operation of the train.
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plan; mechanics characteristics
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Fig.1 Design drawing of U-shaped groove open section
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Fig.2 Design drawing of steel abutment structure
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Fig.3 Finite element model of steel abutment
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Tab.1 Material parameters of finite element model of steel

abutment
MRS e
P B/ Pa 2.10x10"
HEE /A 0.3
B/ (kg/m’) 7 850
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Fig. 4 Nephogram of vertical displacement of steel abutment
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Fig.5 Nephogram of equivalent stress of steel abutment
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Tab.2 Calculation parameters of track structure

25K S8 HifE
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R/ (kg/m’) 2 500
ik At FIE/ (MPa/m) 1200
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Fig.7 Finite element model of track structure
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Fig. 8 Time-history diagram of rail vertical acceleration
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Fig. 10 Time-history diagram of equivalent stress of

steel abutment
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Fig. 12 Schematic diagram of steel abutment structure design
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