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Analysis of Vehicle Limit Considering the Dynamic Behavior
for an Urban Train
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ABSTRACT

A railway vehicle should be satisfied with the safety criteria and ride comfort of passengers. A
bogie of railway vehicle is composed of many suspension components, such as springs, dampers and
etc. that have an influence on the dynamic behavior of the train with the wheel/rail profiles and
track geometries. Therefore, it is necessary for engineers to check the interference between vehicle

limit and construction limit with considering the vehicle's behavior, because when the vehicle is
running on curved track, it should be have enough clearance from infrastructure for safety, spacially
in a subway system. This paper explains the effective method of analysis for vehicle limit considering
the wvehicle dynamic behavior and reviews the problem of vehicle limit for the Korean Standard
Urban Train. The results show that the vehicle limit is over the construction limit when the Korean
Standard Urban Train runs on the curved track with 180 m radius of curve,
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Fig. 1 Example of structure gauge, construction
limit and vehicle limit for urban train®
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Fig. 4 Drawing of bogie model

Table 1 Mass proper:ies

Weight Momeant of {nertia
Masses (Mg) (Mg * i)

Iex Iyy Izz
Body M1/M2 | 20.2/18.53 | 30/27 | 360/320 |310/270
Tel/Tc2119.81/19.57 | 28/27 | 340/330 |300/290

Bogie DrBo 38 1.45 1.46 2.81

TrBo 25 1.0 1.0 2.0

Wheel| DrW 16 1.1 0.01 1.1

set | TrW 14 1.0 0.01 1.0
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Table 2 Suspension characteristics

Stiffness(MN/m) |, DamPing |

X Y Z| X Y| Z
Guide spring | 2.46 | 2.46 | 0.49 |0.008|0.008 | 0.002
Air spring  [0.147]0.167[0460| 0.0 | 0.0 {0016
Lateral damper | 0.0 | 0.0 | 0.0 | 0.0 {0.096| 0.0
Pivot center |11.27] 02 | 0.0 {004 | 00 | 00
Hook joint 2001 0000|001 001 00

330 35.0 250 150 50 0.0(mm)
490 234 83 20 00 00(kN)

Suspensions

Lateral nuffer
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Fig. 5 VAMPIRE vehicle model
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Fig. 6 Wheel/rail contact model

Table 3 Characteristics of curved track

Curvature| Length of | Cant Length of | Vehicle

(m) curve(m) |(mm) transition | speed

curve (m) | (km/h)
180 200 105 37 40
270 200 | 132 | 64 5%
300 200 |42 75 60
350 200 | 142 sl 6
400 200 | 146 | 89 70
450 200 148 97 75
500 200 | 151 | 106 80
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Fig. 7 Characteristics of track irregularity
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Table 4 Possibility of interference between ve-
hicle and construction limit

Radi Condition of ai Possibility of interference
adius ndition of air - . -
of curve spring A section B section|C section
ablcd]elfalblc
Normal Yes No Yes
Deflation :
180 m | (front and rear) Yes No Yes| No
Deflation (front) No Yes
Deflation (rear) |Yes| No Yesl No
Normal No
Deflation
Eggomm (front and rear) No
Deflation (front) No
Deflation (rear) No

Rolling of body

Center of construction limit
(C Section)

-~
Interference

Center of |

: Construction:limit
AT (A Sectioh)i
i

Construction
limit ...

Cant variation i

Fig. 17 Influence of body rolling according to
cant variation on interference between
vehicle and construction limit
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- Vertical characteristic :
F{kN)

Displacement(mm)
-6

-58.8
Bogie ‘

- Lateral and longitudinal characteristic : Friction 0.3

Fig. 18 Deflation modeling of air spring
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normal and deflation conditions for air
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