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Abstract The wheel-rail interaction forces are influenced by the velocity of vehicle, wheel load, alignment
(curve radius, cant etc). For the safety of track structure, it is required to evaluate the influences for track and
influential factors. Recently, the HEMU 430-X, which was developed by Next Generation High-Speed Rail
Development R&D Project, achieved 421.4km/h in a test run of Daegu-Busan section of the Gyeongbu high
speed rail on March in 2013. In the case of additional speed-up test on Test-Bed Section(Gongju-Jeongeup: KP
100~128km Osong starting point), the analysis of track forces is required for outer rail by the increase of
dynamic force and centrifugal force of vehicle. In this paper, the vehicle speed variation on HSL line is
evaluated by TPS analysis considering the tractive effort of HEMU 430-X, tested running resistance and
alignment of Honam HSR. And the track forces are evaluated by centrifugal force and impact factor on curved

track.
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[Table 1] The State of Honam HSL Railway Structure

Spec. Earthwork | Bridge Tunnel Summary
Elongation | "3 s361m | 72.001km | 44.441km | 179.978km
Distance

Proportion 353% 40.0% 24.7% 100%

[Table 2] The State of Horizontal Alignment

Osong~ |Gongju~ | Iksan~ | Jeongeup~
Spec. . A
Gongju Tksan |Jeongeup | Gwangju
Minimum Curve o s 400m| R=600m [R=2,200m| R=900m
Radius
Less than
- 4EA 1EA 2EA
Span | R=5,000m
Curve| R=5,000m
Track| ~7,000m | *FA j 2EA i
State | More than
R=7,000m 2EA TEA SEA TEA
150N 7=

[Fig. 1] Bi-Block Sleeper of Rheda 2000 Track system
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[Fig. 4] Results of TPS(Gwangju-lksan) Line
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[Table 3] Vehicle Velocity by TPS and Cant Deficiency of Curved Track

Vehicle Transition Required Unbalanced
. Curve . Cant i
Spec. Location Radius Cant Velocity Deficiency Curve Transition Lateral‘
(KP) (m) (mm) by TPS (mm) Length Length L1 Acceler’;mon
(km/h) (m) (m) (m/s’)
R27 150.41 13000 90 360.0 27.64 277.50 236.8 0.18
R26 147.72 13000 90 360.0 27.64 277.51 236.8 0.18
R25 143.33 7000 150 368.0 78.30 450.05 403.5 0.51
R24 134.07 7000 120 406.9 159.10 450.04 356.9 1.04
R23 129.82 10000 90 415.3 113.52 362.51 2732 0.74
R22 120.23 10000 120 424.6 92.74 362.51 372.5 0.61
R21 112.01 15000 80 426.6 63.16 240.00 249.5 0.41
R20 107.78 10000 120 425.7 93.84 362.51 373.4 0.61
R19 98.82 7000 150 360.0 68.47 450.05 394.7 0.45
R18 92.59 5000 70 300.0 142.40 159.81 153.5 0.93
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[Fig. 5] Variation of Wheel Load on Curved Track
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[Table 4] Properties of Analysis
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150kN
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Wheel Load w,

Effective height of Carbody Hg 3.0m

Gage G 1500mm

Gravity constant g 9. 8m/secz
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[Table 5] Properties of Track Analysis

Parameter Symbol | Value

Rail bending rigidity EI 6434.0 kN - m*

Rail section modulus z, 355.0x10° ;3

Rail unit support stiffness k 57730 kN / m/ m

Distance of sleeper L 0.625m

Rigidity of rail torsion C 400 kN / m?

Height Aof lateral load h 0157 m

from rail foot

Eccentric distance from

rail center line to wheel e 0.036 m

load applying point

D ic stiffi f rail

ynamic stiffness of rai Kp 28900 kN / m

pad

longitudinal length of rail 0.29 m

pad

Sprlng ngl.dlty of rail K, 58824 kN / m

fastening clip

Distance of. fastening clip h—Ab 0.126 m

contact point

Fig. 6 ~ Fig. 82 & 115419 Z42pe] Adukdt
AMEwsl] B2 AT, HA5H L ALY 3
MRS epii). SA ATk Sgmel Az 24
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[Fig. 6] Results of Rail Stress according to curve radius
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