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Impact Factors on City Tram Derailment During
Collision

YANG Lijun , ZHANG Chao, ZHOU Hechao, ZHAN Jun
(Institute of Rail Transit, Tongji University, Shanghai 201804,
China)

Abstract: The collision simulation between a city tram and an
automobile at the level crossing was carried out based on the
multi-body dynamics. The simulation results indicated that
when the city tram was impacted laterally by an automobile at
the speed of 20 km + h!,
coefficient of the city tram was 1. 63, exceeding the first limit
(1.2) defined in the standard GB5599—1985, which meant
the collided city tram was at a high risk for derailing. Besides

the maximum derailment

that, the dynamic response and the derailment risk of the
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collided city tram were affected seriously by the collision
boundary conditions. When the first or the last vehicle of the
city tram was collided by the automobile, the lateral impact
load could be transmitted to the adjacent vehicle by only one
side, which resulted in a high derailment coefficient. In
adition, the increasing of the impact mass and the speed of the
automobile would increase the impact force obviously. As a
result, the derailment coefficient of the city tram increased.
If the distance between the impact point and the mass center
of the car body increased, the collided city tram endured not
only the lateral impact force but also the yaw moment, and
therefore, it was at a high risk for derailment. Finally, a bad
weather might cause collision accidents as well. The wheel-
rail forces against the lateral motion of wheel sets decreased,

a derailing was likely to occur.

Key words: city tram; automobile; level crossing;

collision; derailment
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Fig.1 Collision model between city tram and automobile

at level crossing
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Fig.2 Sketch diagram of city tram
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Fig.3 Sketch diagram of the module with bogie
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Tab.1 Loading conditions of city tram
2 M#&E X/ Y z/ G#& X/ Y zZ/ Ne# X/ Y zZ/ GHE X/ Y Z/ MK X Y Z
= H/kg mm mm mm H/kg mm mm mm H/kg mm mm mm HP/kg mm mm mm H/kg mm mm mm
AWO =5 11 910 3 107 2 1149 5569 3185 34 1840 8696 2249 2 1253 5511 3102 —21 1835 11852 3105 2 1153
AWl _
R BA 12 886 3 046 1 1149 5813 3189 64 1811 9672 2253 2 1242 5755 3110 53 1806 12828 3043 2 1153
AWZ 14 951 3085 1 1170 10706 3232 18 1577 10847 2257 2 1249 10648 3189 —12 1573 14893 3083 1 1174
B
é.WB 15 639 3 096 1 1175 12338 3238 11 1541 11239 2258 2 1250 12279 3202 —6 1537 15581 3094 1 1179
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Tab.2 Basic parameters of city tram
Mkt /kg — RN /10° N m! CRMENIE/10° N m ! —REMEE, —ZEm R
AR L) E ) ¥im 4hm =] ¥im o 10° Ns* m™! BB/ m #/m
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Fig.4 Force-displacement diagram of the automobile
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Fig.5 Dynamic responses of the city tram
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Fig.6 Effects of the impact speed on the dynamic responses of the city tram
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Fig.7 Effects of the impact mass on the dynamic responses of the city tram
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Fig.8 Effects of the impact angle on the dynamic responses of the city tram
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Fig.9 Effects of the loading condition on the dynamic responses of the city tram
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Fig.10 Effects of the friction coefficient between wheel and rail on the dynamic responses of the city tram
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Fig.11 Effects of the impact position on the dynamic

responses of the city tram
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