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Abstract [ Objective] When turnouts are laid on slope, the
longitudinal force increase on the track due to the cyclic bra-
king of trains will cause uneven rail creeping phenomena, re-
sulting in a more complex stress and deformation pattern for the
turnout, and even affecting its normal service. Therefore, it is
necessary to study the characteristics of stress and deformation

of large-slope turnout rails under cyclic braking loads. [ Meth-

od] Tests on fastener longitudinal resistance under CLA ( cyc-
ling loads action) are conducted, and a non-linear finite ele-
ment model of the No. 9 turnout is established to analyze the
turnout rail creeping pattern under CLA. [ Result & Conclu-
sion] The fastener system exhibits resistance degradation under
CLA. The maximum creep of the turnout rail occurs after the
first train braking. Under CLA, the cumulative increase in rail
creeping gradually stabilizes with the increasing number of
CLA. The presence of slope will significantly increase rail
creeping amount under CLA. The train loading form has mini-
mal influence on turnout rail creeping under cycling braking
loads action.

Key words metro; large-slope turnout; rail creeping amount
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Fig.1 Relation between fastener longitudinal resistance and

rail displacement in different cycling load tests
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Fig.2 Variation of fastener maximum ultimate resistance and
rail maximum ultimate displacement under different

loading cycles
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Fig.3 Nonlinear finite element model of No.9 turnout
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Fig.6 Diagram of fractional force on slope
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Fig. 9  Relation between rail relative creeping amount and

starting position distance under different cycling times
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Fig. 10  Rail longitudinal displacement during first braking

loading and unloading under different slope condi-

tions
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