5340 B4 5 W R Ol R R Vol .40 No.5
2023 4 10 H Journal of East China Jiaotong University Oct . , 2023

X E S :1005-0523(2023)05-0083-06
TE&MB N FHITRHHERRILTSH R

B AR 2R
(L.t B e B S A5 S AT A 7, L 50 100036 2. o 6Bk B 2 14141 W24 7, R 2 300308)

HWE A THRGEANREEMNRERT AR A THELEMD N FRE  EI L BN ELHRAORE) N FHrHER HH
o B S 5] vy CRTSII A A X R FE it 45 M 3h v o, AT RAE S M AR T &3 h v B B8 e, 13 B

TR BAERGRERIRLE MO Hz BB R LB LM =& ARMEIH KT 10 He; e EAE A T a4 4245 T e &

A8 HLTE FRAR B R, 7T a8 33 B A Bl M e R R AR SR 09 7 X m iR HLE 45 ML E & e M R JE SRR R AR TR AR & 38 G e Bl
LM I Z I R ERRIE ARG IERG MR T &S B IR R E R EREE SR A T2 M ER

ity & e tF W) JE SR R AR R AL S R R LR AR AR @ AL A R RGBS R ik E R F T A EEEXE,

BF AR T A it *@}Im};’z‘lxﬁ' WOE R FE A B AR AR

KABIA . T AEHE W E T 3 ) ok i 45 MR R

4:&}%—7—:U213.2+2 Mk FRAERD A

ANEI AN AR, B KA T3 F e RAEPE 5L B A B R[)] 4 & a8 X 5 5 4R ,2023,40(5) :83-88.

DOI:10.16749/j.cnki jecjtu.2023.05.002

Study on Seismic Design Parameters of Ballastless Track Based
on Structural Dynamics

Xia Jinghui', Zang Chuanzhen’

(1. China Railway Electrification Engineering Group Co., Ltd., Beijing 100036, China;
2. China Railway Design Corporation, Tianjin 300308, China)
Abstract:To study reasonable seismic design parameters of track structures, based on the theory of structural
dynamics, a track dynamics analysis model considering seismic excitation sources was established. The dynamic
response of CRTS Il slab ballastless track caused by seismic excitation was calculated. The influence of track
structure parameters on dynamic response variables were studied. The findings show that the frequency of the
typical earthquake waves is mainly in the range of 0~10 Hz. The three—dimensional natural frequencies of the
track structure are greater than 10 Hz. The track displacement under earthquake may exceed the standard limit
requirements, and the composite track slab can be connected to the base to strengthen the seismic resistance of
the track structure. When the stiffness of the fasteners or the elastic modulus of the base increases, the dynamic
response indicators basically increase accordingly. When reasonable matching of track parameters is ensured, ap-
propriately reducing the stiffness of the fasteners and the elastic modulus of the base is beneficial for structural
seismic design. When the stiffness of the fastener or the elastic modulus of the base changes, the lateral dis-

placement of the track slab, the longitudinal stress of the base, and the lateral acceleration of the rail are signifi-
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cantly changed, which should be paid attention to during the calculation. The results can provide reference for

seismic design, evaluation, and reinforcement measures of track structures.
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Fig.1 Three directional acceleration spectrum of the typical earthquake wave
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Fig.4 Peak stress of track structure (unit:Pa)
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Fig.5 Peak displacement of track structure (unit:m)
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Fig.6 Peak displacement cloud map of track structure after reinforcement planting (unit: m)
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Fig.7 Relationship between track dynamic response and fastener stiffness
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Fig.8 Relationship between track dynamic response and base elastic modulus
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