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Analysis of Occurrence Tendency of Rail Force According to
Running the Hanvit 200 Train on Transition Curve Track
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Yong-Gul Park - Sung-Yong Choi - Youn-Tae Kim - Jung-Youl Choi

Abstract A trial run of locally-developed tilting train has been in process on Chungbuk line since the test vehicle
was first produced. For the system stabilization, interface verification among the systems including track, structure,
catenary and signaling system, not to mention the rolling stock, is very crucial. Therefore, in this study, the dynamic
rail force of the tilting (Hanvit 200), high-speed (KTX) and general (Mugunghwa) vehicle caused by driving in
transition curve track was measured. And, it compared the tilting response with the other by using the measured rail
force data in transition curve track, and then evaluated probability the range of load fluctuation for the variable
dynamic vertical and lateral wheel load. As a result, a range of rail force by occurred a change of cant from the
high-speed and general vehicle which had fixed bogie structure was distributed throughout small deviation. Otherwise,
in case of the tilting train which was consisted of the pendulum bogie structure was distributed wide range about large
deviation by changed of cant.

Keywords : tilting train(Hanvit 200), transition curve, cant, wheel load, lateral wheel load
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Table 1. Limit radius to install & Length of transition curve (korean
national railway)

AETE | S804 AigAde wm) | S3hgd Zoj(m)
A& - 2,500-C
1341 5,000 1,700-C
2834 3,000 1,300-C
354 2,000 1,000-C
44 800 600-C
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Table 3. Comparative table of design load by vehicle

TSAEFH HAAZZEN) AAEZEN)
Diesel train 220 110
223 Mz 110 55

KTX 170 85
TTX(3H22003) 150 75

Table 4. Counts of measured data & Average velocity by vehicle

T+ E SACh SN BATPEE
233ts 833] 84km/h

KTX 533] 105km/h

TTX 14%] 120km/h
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Fig. 3. Measured point on transition curve by variety cant

Table 5. Track properties of field test
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AREE / AREE 334 [ 110km/h
HEATFER) 600m
G334 % 140m(1,000-C)
ME(C) 0, 40, 80, 120, 140mm
35 PCT
ALT e-clip

Fig. 4. View of driving of Hanvit 200 on transition curve
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Table 6. Specification of measuring equipment

R £z | mdvy Z 9 A} oF
Data Agzx .
Acquisition 9 MGC-Plus .ggmcphhng Eate 2z
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. 5 4 .
Strain Gauge gorzy FLA-5-11-1L |*Resistance : 120 Q
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(e) Cant : 140mm(PC) (f) Installed sensor(wheel & lateral)
Fig. 5. View of sensor installation
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(a) Wheel load gauge

(b) Lateral load gauge

Fig. 6. View of wheel & lateral load sensor installation
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Table 7. Max. wheel & lateral load according to variety cant

& vehicle (example: partial data of total measured data)

T8 Cant : Omm(SP) | Cant : 40mm Cant : 80mm Cant : 120mm | Cant : 140mm(PC)

o | HIEEN) 143 133 141 146 138

Diesel train | | 9ZEN) 145 142 150 154 146
(88km/h) | o | HEEN) 12(-6) 10(-3) 25(-8) 40(-7) 49(-8)
Y 2 E(kN) 20 6(-5) 21(-13) 37(-13) 45(-14)

o | HEEN) 78 76 81 112 81

aas Az | AEGN) 80 75 86 95 94
(88km/h) ot W&(kN) 7(-6) 7-5) 15(-8) 22(-6) 29(-8)
¢ E(KN) 11 9(-8) 8(-13) 8(-13) 10(-14)

o | HEN) 113 98 110 107 94

KTX O gz2aN) 115 130 126 142 133
(107kmv/h) | o | HEEN) 12(-8) 15(-16) 17(-19) 47(-20) 35(-17)
Y AZ(EN) 29(-25) 16(-20) 19(-16) 36(-16) 25(-7)

0w | HBEY) 110 75 101 88 82

x| T | 9z 110 106 123 124 124
(129km/h) e Y&(KN) 10 8 14 13(-4) 16(-7)
AZ(kN) 15 10 14(-8) 19(-12) 26(-14)
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Fig. 7. Example of measured wheel & lateral load by vehicle (C
: 80mm)
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Fig. 9. Probability of wheel load by cant (continued)

Table 8. Max. probability of wheel load by vehicle & cant

(UNIT : kN)
C:0 C:140 |44
)= . . .

Z (SP) C:40 | C:80 | C:120 ®0) o1
W&S-2(kN) 120.56114.69 |131.51|131.77|124.82
Diesel[ o = 110

ain Q)29 Z(kN) 125.50|112.96 | 130.52 | 134.70| 124.60
27 222(kN)| 246.06 | 227.65 | 262.03 | 266.47 | 249.42| 220
WES-E(KN)| 59.61 1'53.26 | 61.81 | 67.60 | 65.38

. 55

5 )2 9=(kN)| 59.21 | 59.42 | 63.07 | 68.50 | 63.83

2!

2422 (KN) 118.82|112.68|124.88| 136.1 {129.21|110
WZ-$-2(kN)| 90.81 | 80.39 | 98.11 [113.15]108.30 s

KTX |2]&-82(kN)| 90.70 | 88.86 | 95.30 | 96.25 | 95.76
24 22 (KN)| 181.51{169.25 | 193.41 | 209.4 [204.06{ 170
W2S-2(kN)| 68.81 | 50.86 | 79.71 | 62.72 | 64.41 s

TTX |9 Z-8&Z(KN)| 76.08 | 67.25 | 99.22 |104.34|106.88
27 22(kN)| 144.89|118.11 | 178.93| 167.06 | 171.29| 150
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Fig. 10. Probability of lateral wheel load by vehicle
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Fig. 11, Probability of Lateral wheel load by cant (continued)

Table 9. Max. probability of Lateral wheel load by vehicle & cant

(UNIT : kN)
C:0 C:140
=] . . .
+ & (SP) C:40 | C:80 | C:120 (PC)

Wyzger | ()] -13.01|-1117 [-15.13 | -17.56 | -22.12
Dieset] &N (0] 1035 | 13.02 | 1546 | 21.90 | 24.17
train | o5 z0p | (-) | -18.68 | -10.51 | -11.64 | -15.86 | -9.09
&N) 1) 0 | 1619|1747 | 2434 | 27.99
Wyasgr| ()| 795 | -5.69 | 791 | -12.20 | -13.79
(N) T(+yy 275 | 458 | 729 | 535 | 7.01

523

2] - =

e olzsjgr | (-)]-10.32 | 518 | -797 | -7.90 | -8.96
&N) i)l o | 384 | 568 | 600 | 831
Wasyer | ()] -1035 | -11.62 | -12.87 | -22.20 | -24.96
&N) {(+)| 429 | 7.51 | 13.60 | 887 | 752

KTX
ojzaygr | ()| -14.42|-10.03 | -13.78 | -5.32 | -5.04
N) |(+)] 439 | 624 | 1259 | 9.52 | 12.64
yazep | ()]-1021| 627 | 0 |-1630]-14.97
&N) ()] 366 | 291 | 938 | 10.04 | 13.43

ojzsor [ ()| -11.92] -840 |-17.38 | -834 | -7.71
&N) ey o | 436 | 897 | 1631|2251
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