H55% 70 17 S-S D | A = SO SO Vol. 55 No.7
2023471 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Jul. 2023

E LR H £ CRTS MR TT 7 HIE I 55 5 1

2 &, Em AR, HER W
(1. R R AR TR, K 410075 ;2. F E T TERVGIL R BEA R R, 221 7300305
3. EGR BT AE A FRA E], K 300308)

B OE: VR RAFLE LR ERA TEERAF E XX T R R 50 A 07 8T 46w B, FMAR b 7 FE $hi 4 A 6
Taa ETRUHEERARELS ZWM-NE-FRBE N FRE, U EFHRE (40 +64 +40)m £ Z R AT F, KA
ARTTH BT & SRR SE R AR R AR 0 1 A 40 B S A 1 R 4 0 R TR AE 4 M 2 SR oy i 4 E-CRTS B3k X T FE#L
W — AR AR B R R TR R R AR R AR AR U 3 A v R AR S R BN o AL,
LR £ AR MR T A, RE R AR TR R AR B AT A RS, ROK LN LT AR R
o5 1 R R T AR SR KA R A T A AR, KR A LT AR R P 3 A R R T AR R R AR
FAR BN E  hBE R H A H R AR N 143.1 MPa, i EMLEER OIS BAER T, M X B R 4 8 F %
KL E BL A AR Y, 38 R AR R AL L A I A i S B o ROGL T T, AR A oA T AR T, R AR R AL R A LA
R E AT, EAR TSR WAL R N A AR 2 F sy AR T SRR 2 BN 4 4 27,1 a, 3 RAUAR R R AR AR

AR K EETHR,
KR, ol TR, T E 4R, SN W& N
FE4 RS U213.912 XHkFRERD: A XERS: 0367 —6234(2023)07 - 0052 - 08

Fatigue characteristics of CRTS bi-block ballastless track on continuous
bridge of high-speed railway
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Abstract; In order to investigate the structural response of CRTS Bi-block ballastless track system on continuous
bridge under dynamic train load, and predict the fatigue life of the ballastless track structure on the bridge, based
on the principle of bridge-rail interaction and train-track-bridge coupling dynamics, a (40 +64 +40)m continuous
bridge of Nanchang-Jingdezhen-Huangshan high speed railway is taken as the research object, the refined
simulation model of continuous beam bridge-ballastless track system considering the nonlinear constraints between
bridge, bearing and abutment, shear nail, baseplate, elastic cushion, track plate, fastener and rail is established
by using the finite element method. The dynamic response characteristics of coupling system and the longitudinal
force distribution law of CWR are studied, and the structural fatigue characteristics of ballastless track laid on
continuous beam bridge are analyzed. The results show that: the maximum compressive stress of rail under
temperature load appears at both ends of continuous beam, and the maximum tensile stress appears in the middle of
bridge span. The maximum tensile stress of rail under vertical load appears near the pier of continuous beam
bridge, and the maximum compressive stress appears in the middle of bridge span. Under the action of braking
load, the maximum tensile and compressive stress of rail appear near the bridge pier. The longitudinal force of the
rail is controlled by the temperature load, and the maximum stress is 143. 1 MPa, meeting the specification
requirements; Under the action of dynamic train load, the maximum tensile and compressive stress of rail on
simply-supported bridge and continuous bridge are equivalent. The maximum tensile stress of track plate appears

near the limit groove in the middle span of continuous beam bridge, the tensile stress at the bottom surface of track
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plate is greater than that at the top surface. The maximum tensile stress of the baseplate occurs near the main pier

of the continuous beam bridge, the tensile and compressive stress at the top and bottom surface of the baseplate are

basically the same. Under the action of dynamic train load, the service life of the most vulnerable part of the rail is

about 27. 1 years, and there will be no fatigue failure to track plate and baseplate during service.

Keywords: track engineering; ballastless track; continuous bridge; S-N curves; fatigue characteristic
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