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Abstract

Rails are discretely supported by uniformly distributed sleepers in traditional tracks. The rail
support mode not only affects the constructing cost of metro lines, but also influences the running
safety and stability of metro vehicles. This paper presents a study of the wheel/rail dynamic inte-
ractions of metro lines with continually and discretely supported rails by using vehicle-track dy-
namics simulations. Through numerical analysis, it is found that the innovative track with conti-
nually supported rails has advantages over the traditional track with discretely supported rails
for the potentialities to reduce the dynamic wheel/rail force and the vibration level of rails. For
the traditional track with discretely supported rails, a smaller sleeper span results in higher dy-
namics wheel/rail impact force and rail vibration acceleration due to sleeper passing excitation.

Keywords
Metro, Track, Continue Support, Discrete Support, Sleeper Span, Wheel /Rail Dynamic

W SR X HEER R B AR 3
NI RERIFZ T

Yo, k R, XRE

UM R BT RS IR AL, TR M
PRSI KA 5 B B R AR, DU R
Email: caoyabol05@163.com

Wehs HiA: 201745 H18H; FHHEM: 20174F6 A3H; KA HM: 20174F6A6H

NEF|H: W, v, RIS WHSORTT SO ERE R BB S VERERO I []. SOE IR, 2017, 6(4): 121-128.
https://doi.org/10.12677/0itt.2017.64016



http://www.hanspub.org/journal/ojtt
https://doi.org/10.12677/ojtt.2017.64016
https://doi.org/10.12677/ojtt.2017.64016
http://www.hanspub.org

L RIALEE

m =

FRAPUESH T, NIH RN IEEL BRI L. WHSTRT AR R BIPIE LB R RGN,
MR PEFRHBITZEESREFEERNYMN. AXETER - BRI NZEHE, WHESRR
BECURIEE T Sk BR R I3) ST BT . M RRE, HEESESTRPIES I Bk
WY RN RSN T AN BECORYPIE. N THAARWHEBCURMBPIE, HrE
PR/, R MR SR RIS SR A A MRS I K .

KA
Wk, P, EESUR, BECUR, WUBLEE, Rk

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

AR, FREDRHUE B A BIRE, #%F 2016 FK, SEMHAHUEZIBIZE LT Sk 29
A, Bt E g AL CA 3] 3832 B, Mgk UL “Zig Bk, MU, 24, iRl RIS, Y
REVRFI b S5 A 2 P34 ORI T BB = % . R, HEREIZ B R IR E =R, 81T
BIE R EARHE PR BT IR S ) S R, X e i ) 5 M R e A 6 ) R LM R DA G

i 1), A& G PTE 45 R T BV B E 38 S BSOS A I RE 0 . H R M k3 5
T ERL I A 2 B2 1600 Ai/km, 1680 #R/km A1 1760 Hi/km =Fh#iks . Horb 1760 H/km X Fhsh )7
A BN T R AN AR 2R IX B Tl IR 2 B DR B M A P B v, LA D0 R R P e 10 2
BN B2 SR E 2546 (K] 1(D))3Z M B F T UL 4 R b ik 2 % o S Mo BT (AN 5 TE PR IR 4 7
AR T AR G R E 2546 P BB i B 7 X, TR TR TR LB PR B — N IR, ANBUSCE T
MRS P, DL 2 T RO AR R T LB E o X PIRG4S T O KBRAI T
HH 4% Gt B BRI 51 R BGE 25/ 3R 3l i SN0 Bl st RS TERE R, B TR [
MRbERE RUT, Ry, FIPYEEEDEM AL [2] [3]

(@ ’ (b)

Figure 1. Rail track structure with discretely and continually supported. (a) Discrete support rail
track structure; (b) Rail continuous support track structure
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Figure 2. Metro vehicle-track coupling dynamic model
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Figure 3. Effect of railsupport on wheel/rail force. (a) Different ways of rail support; (b) Different sleeper spacing
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Figure 4. Effect of railsupport on rail deformation. (a) Different ways of rail support; (b) Different sleeper spacing
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Figure 5. Effect of sleeper span on wheel/rail normal force
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Figure 6. Effect of sleeper span on rail vertical acceleration

[ 6. FBLIEIEE X RN 2 m AR BN INIE B E2 N
0.80 1

0.75 1

0.70 4

NS /mm

0.50 T T T T T T T T T
40 50 60 70 80 90 100 110 12

7238 /(km/h)

Figure 7. Effect of sleeper span on rail vertical displacement
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