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Influence of Curved Segment Guideway Parameters on Maglev
Vehicle-Bridge Coupled Dynamics
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Abstract: For the high-speed maglev vehicle-bridge coupling problem on curved sections, a maglev
train model was established based on the multi-body dynamics theory and UM software. The influence of
curved guideway parameters on the system response was analyzed. A matching scheme of train speed and
curve radius was proposed. The research results show that the lateral acceleration of the body exceeds the
limit as it passes through a curve with a radius of 3000 m and a cross slope angle of 12° at the speed of 400
km/h, so the speed needs to be reduced or the radius needs to be increased; increasing the cross slope
angle may suppress the lateral acceleration while increasing the vertical acceleration; all responses meet the
limit requirements as it passes through the curve with the radius of 6000 m and the speed of 450 km/h;
when the cross slope angle does not exceed 12°, the minimum curve radii of 3000 m and 6000 m correspond
to train speeds of 300 km/h and 400 km/h, respectively; when the cross slope angle does not exceed 9°,
the minimum curve radius is 9000 m corresponding to the speed of 450 km/h.
Key words: maglev train; vehicle-bridge coupling; radius of curve; cross slope angle
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Fig.1 Cross section of maglev track girder
o SRR L =2.35 m", HL A5 H A J=1.82 m",
J T Timoshenko %% P8 & 37 HLiE 21 5 )
SR

Fw a
pA al,f:aner(x,z‘)
- X
o (2)
Ie M.,
o ar* ox

s 0 S BB R B B BE 5 A Sy T A R A T AR 5 ¢ Oy B () R
it s O U SRl Y A AR DA SR B — S 48 1] ) — 3 ) s w
MW BALRS s Q BT I s MRS SR 5 p (a0, 1) 2R 43 A 167 25 0 A 1
T £

Timoshenko Z2 3¢ i H R BIRIHESR , Z
FH 1] SCRRAR A, B0 5 ) S R 10 22 5 A ()
I A o T IR S B 0 3 B SR A o BT i R
o 3 B ) 32 AR R ) v B8 2 R R R, O R IR R
PR 2 B R AR AZ Ty S BB B 0 R Bl e R 2
HG L DRI 43 B o 2 G B T BILE R i
B

B3 SR i SRS A Sy i S S AR ) A 1) 7
w,=0, B M=0, 5 &% HFE
5 A i 5 5 i+ 1 A v %) 3 R Tl w, (L) =
w1 (0) s (L) =90, (0), Hrp, Fhrii+10 8
RS Lo BRI RS, WD B E
i fai SR TSR .

MR AR 2 7 9 22 W 0 ) e A R H s A7 T
MR, 5 F E 3R Timoshenko %2 H  HE 28 4 57
LA TR B 7 W 153 BT B T SRR S B AT L B
T8 TR 7K 52 1 BT T TR 08 4 B I i T I ¥ 4] gy
A A HE Timoshenko %257 3 ik 3l 38112 # 57 #4977 #%
o A T A B o 4 ol AR

B 842(1,1)+ . 322(1;’/)f(101+ mEI ) 342(1,71)7
axt ox’ K, dt*dx"
cEI #®z(x,1) dz(x, 1)
— p ¢ =lulx—vt)—
K, ox%0t dx
ulx—ovt—N)]pla,t) (3)

- BT 038 S I W12 5 om D9 38 B2 At s K O L aE
LR BT VIR L s ¢ 9 BT BERHLJE 5 v R 1 S 07 91 4 ds A7
+ 2355 -



hE LM T AR 28 37 B 2 9 ] 2026 4F 9 H

B N R A 4T B BB A 0 K B

iV B3 S A 84 7 87 % Timoshenko
3 12 WO O R (R (2)) EAT R 40 R I
2 (3) % L 2 0 45 W 80 2 52 Rt L i
S8 (25 E 017 A48 B T 4 B 4% B 4R B 0 B
i

(11(1)+ 2w/§/(2j<z‘>+ w}z%u):

2 ! . jrx
S L) sinlt da 4
ml(l+/1/)J.op(IZ‘>%m [ (4

wj:wj(”/wxj(%)ﬂw% (77
El  j=x
]=aj%f
g N PUE R RS AR (B ARS ) L il iR
PR B N 5 €00 BIE B AR BT RS B L 5 A D BiLiE
BT VIR A IE REG R R KE £ B )
1B IE R ) A R AR TE , 200 By U1 5 56 sh it

PR s 0, R B IE T B M TR

A (4) R R
2 ! . JmT
qj([):TZwﬁ”JOP<T>SIHT'
exp(—§w; (1 — 7)) sin(wV (1 —17))dr (5)

wwzwjllfk[1+ifﬂfvr (6)
Al S j [ Timoshenko B2 B AT BB £ 4 K .
¥R GIRAK(3) 15 2 B #E I 1E A HLE
WA ), Timoshenko %2 19 % ] {37 72

2K 1 gmx (! . jnT
ln )= 0D | pu(o)sinTE
exp(—&w,(t— 1)) sin (0! (z—7))dr (7)

1.3 EEIIGF

g B SIF 5 B 45 T B OF e K AT SR A
S5 R AT B 4 B, OF 55 AR G SCHR Y 3 5 45
17 M, BEETF %) 4 DL 300 km/h il 8 BF i 1 %5
J&# 50 m. £ 2F 42 3000 m Ay LE 9, BB PR Ik
A RE 2 5 C60 1Y T F7 1R BE 1 . H 5 pE A R
39 GPa,

2 s i A7 L5 SR 3R W . (D& VR H W4 Bk
T[] B Bl ] 4 o) 76 SF- A 407 2 mm DL L il 2
RGBT R s QRETE S 2] P oo i i 4 B
G 2 dpe KA ) F% B 1.0 mm, 5 2 TR 4
SRR 22 0.3 mm X IEAL 4 RRE 32 o) 1 B
FEAr Iz 2= T2 AR B 2= . Rl 3
JEoR BB A8 ke SRR — 20, B B S Y
B E O B rh A ) A IR 53 5 1.67 mm Al
1.60 mm, A XF 358 22 /N F 5% , ab F TR0l #5275
BBl IR ARSI AT R . 2 BT IR L RERETES)
B-Hr B ) AR L5 R A BT &

- 2356 -

—— BIEFWHRR  —— BiFHBL

< —_
W W
T

B TF IR AR AL B z/mm
|
o

6 9
Iif ] /s
(a) Hy 22 BEE 17 R BR AR AL A% 2%

TR RS R y/mm
(e}

6 9
Iif ] /s
(b) 22 BE 2R AR 1) AR % P 722t 2
B2 #ZINEHFEHIER

Fig.2 Maglev train simulation data diagram
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Fig.4 Dynamic response of flat curve track beam
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Fig.5 Maglev body acceleration
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Tab.2 Lateral stable operating conditions at
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