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Absract: The train running on the track test line without derailment is the basic premise of track

engineering scientific research test. In order to carry out the assessment of the derailment safety of the rail

transportation comprehensive test line of Tongji University, this article measures the wheel-rail force

of the rail transportation comprehensive test line,

including wheel rail lateral force and vertical force,

and then calculates the derailment coefficient and wheel load reduction rate through the wheel rail force.

Results show, when the train passes at the speed of 20, 30and 40 km/h,

the average value of the wheel

rail vertical force of the south rail is in the range of 54.91~56.14 kN, those of the north rail is in the range

of 72.91~76.62 kN,
range of 6.48~7.11 kN;;
rate are 0.141,

limit value, and has great safety margin,

t of the south rail is in the range of 5.77~7.86 kN,

those of the north rail is in the

The derailment coefficient are 0.096, 0.104 and 0.113, wheel load reduction
0.152 and 0.154. The derailment coefficient and wheel load reduction rate is less than the

the scientific research test rail transportation line meets the

requirements completely in the derailment safety evaluation.
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Fig.3 Patch mode and bridge mode for wheel-rail vertical force
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Fig.4 Patch mode and bridge mode for wheel-rail lateral force
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Fig.5 Example of wheel-rail vertical force waveform
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Fig.6 Example of wheel-rail lateral force waveform
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Tab.2 Vertical and lateral forces of the wheel-rail of the test cross section
Bl %3k i T R, B[k e
b)) gpabgms WEAHAN AT MEHKN RIS BEHAN RS M) AN
1 61.54 1 5.86 1 79.21 1 8.98
2 56.50 2 9.23 2 77.00 2 4.13
3 54.56 3 6.84 3 75.11 3 11.16
4 59.18 4 7.37 4 69.15 4 5.64
20 5 50.35 5 3.87 5 67.27 5 8.18
6 50.80 6 4.11 6 69.32 6 2.48
7 56.81 7 4.75 7 72.02 7 9.07
8 49.50 8 4.13 8 74.20 8 2.17
1 56.07 1 5.23 1 81.55 1 7.69
2 66.16 2 6.85 2 79.07 2 3.27
3 51.86 3 9.16 3 79.97 3 10.74
4 59.19 4 10.58 4 73.09 4 7.21
30 5 49.73 5 5.67 5 68.28 5 7.47
6 48.59 6 7.26 6 73.06 6 1.48
7 57.88 7 8.59 7 72.20 7 7.83
8 55.77 8 2.85 8 78.11 8 7.35
1 54.44 1 6.39 1 76.28 1 7.15
2 52.31 2 1.99 2 79.11 2 4.04
3 55.90 3 21.96 3 69.26 3 13.5
40 4 65.69 4 7.07 4 72.20 4 5.96
5 57.41 5 8.33 5 82.33 5 6.83
6 55.65 6 6.92 6 77.00 6 6.92
7 54.70 7 3.95 7 85.35 7 6.17
8 52.99 8 6.23 8 71.41 8 6.28
x 3 NMiXBENRNEENRERD I EHE
Tab.3 The mean value of wheel-rail vertical force and lateral force of test cross section
T AR AL MER
FIAHE /(km-h)
FEH S /KN HE 171 ) /kN FTH N /KN K1 g /kN

20 5491 5.77 7291 6.48

30 55.66 7.02 75.67 6.63

40 56.14 7.86 76.62 7.11

FEHE 55.57 6.88 75.07 6.74
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