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Riding Stability of Urban Straddle-type Monorail Vehicles
Under Lateral Wind
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Abstract This research focuses its attention on the riding stability of straddle—type monorail vehicles under the lateral wind
condition by means of the multi—body dynamics analysis software Adams to set up a "car body—tire—track beam" coupled system
model for the straddle—type monorail vehicle. Then, based on the principles of aerodynamics and considering that the wind pressure
center changes as a result of the movement of the vehicle, calculation and contrastive analysis of the riding stability of straddle—type
monorail vehicle under various car speeds, wind speeds and track shapes are performed through simulation. Finally, the conclusion is
arrived at that changes of car speed and wind speed can exert a great influence on the transverse acceleration of straddle—type
monorail vehicles affected by lateral wind, and an excessive speed of vehicle or wind may result in imbalance of the vehicle, which
can possibly act as a reference for further exploring the crosswise riding stability and safety of straddle—type monorail vehicle under
lateral wind.
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Fig. 1 Straddle type monorail vehicle topology diagram
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Fig. 2 Coupled three—dimensional simulation model
of straddle type monorail vehicle
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Table 1 Main technical parameters of straddle type
monorail vehicle

£ el i i

AEATHR AN /m 1.500 SEATHETREmEFIE/(N-m™) 1.2x10°
igiﬁﬁm 1.006 FEATHCOARNIEE/(N - m™) 60000
SAEHEITE/m  2.500 ARBHENIE/(N-m™) 4.9x10°
S A /m 1.570 #HEHERHE/(Ns-m™) 4.9x10°
Skt Rk 0730 Skt FUE R 0.8x10°
A 1242 /m RIEE/(N-m™)
. Fnde R AR M

AR AYm® 35.199 T 3120
AR kg 1.2x10" IR EZRNIE/(N-m™)  9.81x10°
e iEke 5600 A HERRNIE/(N-m™)  1.6x10°
TR S m 14.8 23/ F2/(Ns-m™) 4.54x10°
A TR AR 23 S (1) ) 10°

BHJZ/(Ns-m™) MIEE/(N-m™)

AEATHE M) 23 SR (K ) 1000

FHLJE/(Ns-m™) FHLJ2/(Ns-m™)

1.2 ERIRIIE

R T SAIEAR S A ST AR (A R A SC LA R B
AR TO RS R 43 BIE 5.7 .9 .11 k/h 2 BGE 1 776 L
LAUIE I 9 Sk 25 AR A B0 T ) B [ I RE , 805 10 Hz fiKE
AR S, 5 PR BRI S AR o R R (% LR, 56
UEREHY P TEAfRVE . 3R 2 SR 0 5 ST 6 K5 4 AR S0 5 40 i {0k
e

&2 hnEENRERS

Table 2 Acceleration scale comparison

< T/ 5 ELAE/ SEMEE/
X (km-h™) (mm-s™) (mm-s~)

5 -6~6 -3~5

T [ 10 7 -6~7 ~4~5
UHEE] 9 -9~9 ~7~6

11 -9.5~10 -7~6

5 -6~6 -4~5

R [ ok 7 ~7.5~7 -5~5
A 9 -8~9 —6~4

11 -9~11 -6~3
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Fig. 3 Stage diagram of monorail vehicle passing through
the lateral wind area
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Table 3 Location of the wind pressure center
at each ending time
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Fig. 4 Lateral aerodynamic force and moment
changing diagram
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Table 4 Passenger rail vehicle’s stability evaluation level
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Fig. 5 Lateral accelerations of monorail vehicle under
different wind speeds
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