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Speed Limitations of the Rubber-Tired AGT Light Rail Vehicle

for Inclement Weather

Y. S. Kim(KRRI), S. H. Park(KRRI) and N. U. Baeg(KRRI)

ABSTRACT

Dynamic model of the rubber-tired AGT light rail vehicle, various load and boundary conditions between vehicle
and infrastructures(running track, guidance rail) were defined to analyze vehicular dynamic behaviors occurred by
inclement weather(strong wind and earthquake). The dynamic analysis were performed by using a commercialized
software RecurDyn, whose results for the magnitudes of wind and earthquake showed the resultant forces and
accelerations between car body and bogie, or bogie guidance frame and infrastructures in the various track
conditions(straight or curved tracks) and train velocities. Based on these results, speed limitation of the vehicle were
proposed to ensure system stability and passengers safety.

Key Words : Rubber-tired AGT(AZLY-Z5FH 2] AGT). Light rail transit(Zd 3 3), Speed limitation(5 % 7| gh),
Inclement weather(2+3%-)
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Fig. 1 Rubber-tired AGT light rail vehicle for dynamic
analysis
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Fig. 2 Modeling of car body for dynamic analysis

Table 1 Mass and moment of inertia for car body

Full loaded Tared

Mass ( kg ) 14,400 8,400
Rolling Ixx(kg-m®) 20,600 12,000
Pitching Ivy(kg-m") 100,500 58,300
Yawing lzz(kg-m?) 100,500 58,300
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Fig. 3 Modeling of bogic for dynamic analysis
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Table 2 Mass and moment of inertia for bogie

Mass(kg) & I .
Components| moment of Irall{ng Power-mg

inertia(kg-m?) bogie bogie

Mass 235 235

Steering Rolling Ixx 43.2 432
frame Pitching lyy 35.5 355
Yawing lzz 63.5 63.5

Mass 250 250

Guidance | Rolling Ixx 340 340
frame Pitching Iyy 1050 1050
Yawing lzz 465 465

Mass 642 882

Axle & Rolling Ixx 79.8 140
gear box | Pitching lyy 8 14
Yawing Izz 79.8 140

Mass 145 145

Tire Pitching Ivy 10 10
Diameter 940mn 940mm

Mass 4.16 4.16

guide wheel| Yawing Iz 0.02 0.02
L Diameter 200um 200um
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Table 3 Coefficients of springs and dampers for bogie

Stiffness | Damping | Action Base
( N/m ) | (Ns/m) hody body
Vertical 0 7.840 Steering (,‘ufidance
damper frame frame
Lateral 0 19.600 Stftering (}L{idunce
dampcer frame frame
Yaw Steering
0 14,670 |Carbody|
damper {rame
Yaw . Steering
. 5,900 0 Carbody {
spring frame
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Table 4 Coefficients of air spring, bushing, tire

Stiffness ( N/m , N/rad )
X, Y. Z Rx Ry Rz
Air spring 156,000 0 0 0
Bushing 10,792,000 | 3,820 | 1,570 | 3,820
Tire Force vertical 1143700 zero slip 0.4
lateral 450000
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Fig. 4 Resultant forces v.s. wind velocities
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Fig. 5 Resultant forces of earthquakes
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Fig. 6(a) Contact forces between guide wheel and rail
at curve radius 60m, vehicle velocity 30km/h
as changing wind vclocitics(0 ~ 50m/s)
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Fig. 6(b) Contact forces between guide wheel and rail
at curve radius 100m, vehicle velocity 36km/h
as changing wind velocities(0~ 50m/s)



Fig. 7(a) Accelerations of C.G. at straight track, vehicle
velocity 30km/h as changing wind velocities
(0~ 50m/s)

Fig. 7(b) Accelerations of C.G. at straight track, vehicle
velocity 40km/h as changing wind velocities
(0~50m/s)
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Fig. 8(a) Resultant forces between bogie and car body
at curve radius 60m, vehicle velocity 36km/h
as changing earthquake mode
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Fig. 8(b) Resultant forces between bogie and car body
at curve radius 100m, vehicle velocity 36km/h
as changing carthquake mode
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