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Evaluation of Crashworthiness for Tram According to EN15227 Standard
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Abstract Tram is becoming one of the most popular means of transportation in Europe because of it's
advantage such as accessibility and eco-friendly. Meanwhile the trams are operated with other kinds of road
transportations, the accident can be happened not only with itself but also with other road vehicles.
Accordingly the crashworthiness design needs to be complied with recently released standard EN15227.
This paper describes the crashworthiness assessment according to EN15227. There are two kinds of crash
scenario and two kinds of criteria for each. The first scenario : A front-end colliding between two identical
trams at 15km/h. The second scenario : A front colliding into a 3ton road-crossing obstacle placed on the
railway at 25km/h with an incidence of 45 deg. Explicit FEA has been used for the evaluation.

Keywords : tram, EN15227, crashworthiness
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Table 1 Design description of the Tram train[unit : mm]

Car Type A B E C D H] 31
AHA Aol 6,650 5,100 6,700 F4do] : 31,800
A Z 2,450 2,450 2,450
2HA) o] 3,400 3,400 3,400
that Z43F A 11,450 A~E % E~B&%

Table 2 Properties of materials [unit : MPa]

AZ FEAE | 9= | AE%R) L]
SMA490BP =365 =490 15 End frame, Center sill
SS400 =245 =400 17 Floor, Door Post, Bolster etc.
SPA-H >345 >481 22 Side frame, Closure
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Fig.2 Energy versus time curves of scenario 1
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Fig.3 Before/after collision shapes



Energy-deformed length curve
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Fig.4 Absorbing energy versus deformed length curves

o Reaction Force versus Time Curve
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Fig.6 Deformed length versus time curves of survival space for driver
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Fig.7 Deformed length versus time curves of passenger space
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Fig.8 Average deceleration curves at the passenger space

Table 3 Summary of analyses results
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