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Key Technologies in High-Speed Railway Turnout Design

WANG Ping, CHEN Rong, CHEN Xiaoping
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Based on the wheel/rail multi-point contact in turnout zone, a dynamic design theory for
high-speed railway turnout was established and several creative designs were made, such as separated
semi-tangent switch plane linetype, horizontal hidden nose structure of turnout frog, short transitional
top surface figure of the switch rail, and track stiffness of turnout with even elasticity. With the
harmony between vertical and lateral deformation of long rail components taken into account, a
transition locking structure for large expansion volume, an ending structure of the switch, a nose rail
that both transfers longitudinal force efficiently and maintains turnout regularity, and a fastener system
suitable for both ballast and ballastless track were developed to solve the transition choking problem of
jointless turnout. In order to control the insufficient transition displacement of the long rail components
to ensure the high regularity of turnout and its locking reliability, a transition design method for long
rail components and double limb elastically bendable turnout frog structure was established using the
finite element method (FEM) , a new roller sliding platform was developed, and the transition traction
point layout and stroke design were optimized.
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Fig.1 Overall framework of coupled vehicle-turnout dynamic analysis theory
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Fig.2 Comparison of wheelset lateral displacement
when CRH2 EMUs( Electric Multiple Units)

pass the main line of turnout

2 BEEREITXEREARER
2.1 FEEHIRT

AR PR R 2 R g 3 28 1 (F A T 4
A2t MR BE 72, 1) 5 [ 1A) S5, 0 R i 2 3
152 ZOREBE N 80 km/h; I T3 % AT AR AT
B LAT R IX B PELRAE A, L 5 X S 3, U e
B LR, ZOREE N 160 km/h; T BT PRy
LRRAELRIE L, , B 5 XIS, 0 1 ey e
BSR BN 220 km/h.

HT 3 E R A SR ILLGB T MR R SR R A
BRI R P LT (RS EA Rk
AR 12 mm) BN T RPUAHBE R E R
PRy L. B M R BERP S EA P LTS
T I PR OB TE , R B AR R A B R G
AR FHL B FRIEN EERR, AR

1o P RS = s R AL I 2P AR . BOUER Y
BPRRER FHTE Z2EN EEZRNR,
AL B ) AV 1) AV IR RE A R 3h E i 2 2 &
P I B T R B S BT I B A R AR (B
B O BRI EE Y, 32 R BB Bk
SHFRMEANTEFE 20 ~S50 mm B [ 3 ol PAY A1 £ P 1
LS SRR AR AR

% SR LA BE P52 W N A o S 2 B R
T o IS BE R AT o s BE A A R
FIPFOr. B - 2 2 a3 e A B R
GEXF ) 3 BE 80 km/h f) 18 538 7, ) i) 32
160 km/h ) 6 Ff 18 2 - I i 75 58 M ) 3 B
220 km/hff) 7 il 2P T eI 07 AT T 3 Stk
REDLALPRAL , A T AN Rl e LK B (R IRV B ) %
7% 22 42 1R R0 6T 38 M 19 2 . B S il 4R
R=1200 m[F|#i£KH) 18 5 uf MR MR aE 22 | T T 2%
R =5 000 m [FHZANZEFH LK) 42 SPELER |
TFHHZ R =8 200 m [5] i £& i 2% 11 £ 11962 5 HK
WA, NTTTIE A T R 18, 30, 42 62 5%
BRAET RS
2.2 BHERIERT

BB 3h o M is, 4R T A RERLE
FEPLIEIE A, X5 B2 B0 W BE Bt E R 4n i XUz 3
P ERET 3K BB SR 3E I X A X L
AR BE T SR B 1) A HUEE B 5388 e 91 1
MM BITIT , BB R LB 2 A R AL dn i
RGENIBEBHE: 250 km/h HREEZ I RGEE
16 W E 2 50 ~ 60 kN/mm ; JoAfEIH 25 3114 R 48 1 ]
M| A45 ~55 kN/mm; 350 km/h JCHEIE &1 &
G NI B4 22.5 ~27.5 kN/mm. [f]Ef, FFRET
R0 A 2 X PLE R B SRR ST, E 2 BB I
SRR RCRA LA 3 BTR.

200 A
— B ATEEA I
_ 180 - —— BNEERES )N
P -Emaks |
SO —wmEanEn )
é 140 T
= "o
= 120 | J |
: 7 L
100 | -
80 3; St - | % |
0 20 40 60 80
BE 15 780 0o BE B /m
B3 EZREXRSHBER

Fig.3 Homogenization effect of track stiffness
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Fig.4 Grading scheme for track stiffness transition
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