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Performance Analysis of Passenger Trains Passing
Mountain Area With Small Radius Curve
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Abstract: In order to solve the problem of low safety and poor stability of vehicles under small radius curve in
mountainous area, the dynamic model of a passenger railway vehicle was established based on vehicle-rail cou-
pling dynamics. The parameters of the train line and vehicle dynamics equations were provided. The simulation
calculation was carried out. The influence of geometric parameters such as curve radius, transition curve length
and under-super high mountain operating conditions on the passing performance of rail passenger vehicles was
analyzed and discussed. The results show that within a certain range, the performance indexes such as wheel-
rail lateral force, axle lateral force, derailment coefficient and wheel load reduction rate obviously decrease with
the increase of radius of circle curve, length of relaxation curve and under-high parameter so that the vehicle
curve through performance was enhanced and the safety and stability were improved.
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Fig. 3 Indicators change with different radius
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Tab.1 Curve segment line condition settings
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Fig. 4 Track irregular excitation schematic
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Fig.5 Passenger car curve under conditions of 300 m circular curve
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Fig. 6 Passenger cars through curve under different circular curve radius
H1 P 6 Ch) AT - S8 Al 5] 7 SE 08 1 . R RR (R 19. 7 kNL /N T GB 5599 —1985( kil 4= i 5l ) %
PERE T 2 A 50 5 5 VS ) BRI 50. 15 kN JF I 3 by 2 B bk o Ak O R ek X AN UA B Y

http: / www, hdxb. hqu. edu. cn



5 330 Km R, A BUE RIS A DN AR 2 T RE A AT 347

B e » 5 RHE AR 15 7 48 160 SN 5 Wil O e R 2 D/ 3 T 1) P9 05 1 A A 2 30 A e P L
FE SN SR AR R L B8 R 1) 0 B 2 0 R/ 5 2R AR R W R BRE  A h ad g L AR X
T ) AR  die K e Al BRAE A ) AT

HI & 6 Ce) » () R T« 3t A0 20 200 48 T D 2 3 415 A 5 [0 il R A2 B AR 5% il /D A 0 I B R 4
AN T /)N« T 2 B K43 03 0. 35,0, 36 Sz /N TR 2SR A AL R BB B2 0. 85 /N T AR IR AR A
TBREE 0.6, P BTN L it T RO AR TR A I AN A T A R L A AR B
B O T DB 8 g A P B R A B 2 e BN IR I/ 8 4 e et g

4 ZFEZERKERNZWSS M

TETE 600 m |5 M4 P12 5540 T L 20 B 28 il 26 1 B8 X % 42l il MERE RS2 i i 0. TR AU
F5 110 mm, ZEHH 70 km « h ' B E G E N 50~250 m. il of Y EPEM H8 bR 19 28 A0 15 00 . I 32 3 K.
73 WA A RPN S AR e (528 H 3 T4 S i 9 b (BR800 e B

Il 2R 4 BE AR A A 26, K BE K, & I (B i /)N, Tab. 3 Vehicle curve through index

A0 R BOR AR A T KL A 2 Al 2 BE RS ) peak change with easing curve

LR A R TR N R S N lo/m Q/kN H/KN  BLARRC fe s BeR

oI EWRCE AR S ey 0 10 TR0 00w
. r o g X 60 17. 99 11.88 0.36 0.29

ek i U] AH X 45 Ry 7 2. P 3R 3 36 AT . B AR 70 17,92 165 0 35 0.2

[0 3 29 1190 kN Ji B 50 K500 i Tl Dl 32 11 i 80 17. 86 11. 24 0.34 0.25

{70 3128 0. 36,0, 33, 378 /) T HH 38 B3R 11 46 %l 100 17. 66 10. 84 0.33 0.22

FIBRJE 50. 15 kN, i 81 R B0BR B 0. 8 M 48 ik 150 17.61 10. 69 0.31 0. 20

RS PR 0. 61 LB 4. 200 17.53 10. 29 0.31 0.17

0.31 0.16

RN GER T i et g0 20 TR0 0%
Iy R AT e T S0 5 0 A 4 AT ) 1 SR R 2 P R
A S0 60 250 038 A 30 800S00 09, R 3 005 508 0 6
2 B A A TR 5 4 PRS0 5 8 85 5 B ) 25 (4 47 22,

5 REBEHRZMSIH

O R 0 B AR L DX 0T B 2k e RE 2 G T2 D T 5 H Ok T 5 1 E A R e A BE L TR AR
600 m £ HUCH S VS FE DY — 120~80 mm, A 70 km « b SRR AR OLUNIE 7 s, BT A
Shy e e R o P 7R« B L A 30 R A SRS 4 A 5 A L BR B TR 1) g b A A A el 2 ok
PR e AL AW ] B/ e i 1)y % I AR A R A 1 T R R R R CR . R AT T
I R AR 1 3 0 19. 66 kN BB AR K 8 TR AR R A VA (EL 23 51 O 0. 31,0, 26, /N T HLIE B K A 48 ik
J142 A BREE 50. 15 kN AR BB EE 0. 8 Kl i 1 R4 A 48 T I 3 58 — B 0. 6.

R AE A 2ok i 2 e TR T RO BT T AN R B AR T A R AR T B R
WIS 0 ) 3 W B AR R A T AR b B 2 2 B W ) L 2 e R A FIL AR
Bt s O T 0 o (A R T B R A o R R L PRAIEAT % A T

25

. \ .
(a) i@??jf/ffg?ajj (b) %Eﬂﬂhg%jj

http: // www. hdxb. hqu. edu. cn



348 R W 8RR D 2018 4F
031 0371
o B 5 o 02t
W% 85 =
= S s
= R 1K - =
= oz} 3 o
B KK B
55 B 0
KR o230
& B B
0.25 XXX )
-120 0 80 —40 0
h/mm
(O BHR K () 5T
B 7 R[E R m 00T % 25 ih 28
Fig. 7 Rail passenger vehicle passing curves under different under-high operating conditions
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