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Abstract :

The coefficient of derailment and the rate of wheel load reduction were used as the index of train running safety that was directly

affected the train derailment safety. In aspects of track, the train running safety depends on the complex interaction between wheel and rail, and
the track-vehicle conditions (i.e., the curvature, cant, track system, vehicle speed and the operation conditions, etc). In this study, the
relationship between the train running safety and the track curvature and vehicle speed for direct fixation concrete tracks currently employed in
Korean light rapid transit was assessed by performing field tests using actual vehicles running along the service lines. The measured dynamic
wheel load, lateral wheel load and lateral displacement of rail head were measured for same train running on four tested tracks under real
conditions, which included curved and tangent tracks placed on the tunnel and bridge, thus increasing the train speed by approximately
maximum design speed of each test site. Therefore, the measured dynamic track response was applied to the running safety analysis in order to
evaluate the coefficient of derailment, the rate of wheel load reduction and the track gauge widening at each test site, and compare with the
corresponding Korean train running safety standard. As the results, the lateral track response of direct fixation concrete track appeared to
increase with the decreased track curvature; therefore, it was inferred that the track curvature directly affected the train running safety.
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Table 1. Evaluation criteria for railway track performance
test?™

Test Evaluation items Unit | Criteria
Rate of wheel load reduction - < 013
Train running Coefficient of derailment - | <os
safety
Lateral displacement of rail head mm <4
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Table 2. Properties of tested track sections

S R C G Va Vi
Section 1 Tunnel 0o - )5 80 80
Section 2 | Tunnel 100 100 3 37 30
Section 3 Bridge 0o - )29 80 80
Section 4 | Bridge 300 140 ()29 63 60

% S @ Type of sub-structure, R : Curvature(m), C : Cant(mm)
G : Gradient(%o), Va : Max. design speed(kmv/h), V; : Test speed(km/h)
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(a) Tested train

(c) Field test site

Fig. 1. Photographs of tested train and field test site,
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Table, 3 Properties of tested vehicle

Properties
Vehicle weight(curb / gross) 576.095 kN / 832.905 kN
Max. driving speed 80 km/h
Vehicle length 16,350 mm
Distance of bogie center 11,600 mm
Distance of axle center 2,150 mm
Wheel diameter 660 mm

3,600

Lateral displacement

Wheel load

Lateral wheel load

Fig. 2. Photographs of field test site and instrumentation,
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Fig. 3. Examples of measured data(Section 2).
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