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A Study on Train Braking Performance Assessment Methods Using
Braked Weight Percentage
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Abstract In this study, we evaluate the braking performance of an urban railway vehicle to verify its basic safety
condition. The braking performance evaluation methods, deceleration measurement and braked weight percentage,
were compared for trains with different numbers of cars, in order to assess the advantages of each method and their
compatibility. With a probabilistic braking model, the effect of the adhesion coefficient distribution was analyzed in
accordance with the train composition. A train with many cars has a narrower deceleration distribution width than
one with few cars. The braked weight percentage method is expected to be useful in the design of train signal
systems, because it allows the braking distance to be calculated for various initial brake velocities. The deceleration
distribution model and its results are expected to be useful as a basis for precise train signal design.
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Table 1. Weighted brake percentage coefficient with
initial velocity

Initial Vel. Brake Coefficient
[km/h] C D
40 8560 17
50 12880 12
60 18400 9.7
70 25040 8.5
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90 42490 9.1
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Table 2. Train weight and brake systems

Trai . Trai
ram Motor | Motor | Trailer | Motor ram

Train Set | Control Control

Car Car

Weight
[ton]

38.1 40.7 40.7 314 40.7 38.1
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