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Research on the City Tram Collision Simulation

ZHOU Hechao , XU Shizhou
(Institute of Rail Transit, Tongji University, Shanghai 201804, China)

Abstract: In this paper a simulation strategy hased on the
finite element analyse and multi-body dynamics has been
proposed for the collision analyse between a city tram and an
oblique obstacle. According to the simulation results the
impact angle has been identified as the most determinate
factor during the collision between a city tram and an oblique
obstacle. With the increased impact angle, the derailment risk
of the collided city tram rise significantly. In order to avoid
the derailment the maximum impact angle should be reduced
to 25°. Besides that, the derailment risk of the collided city
tram is also affected by the friction coefficient between wheel
and rail. When the friction coefficient decreases due to bad
weather, the braking distance of city tram increases, so that
the collision accident is more likely to occur. On the other
hand, the reduced friction coefficient decreases the wheel-rail
forces against the lateral motion of wheel sets. As a result,

the collided city tram is more likely to derail.
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Fig.1 Simulation flow for the train collision
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Fig.2 Tram collision model
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Tab.1 Basic parameters of tram
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Fig.3 Finite element simulation of tram end structure
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Fig.4 Force-displacement diagram of the tram

end structure
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Fig.5 Corner obstacle collision scenario
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Fig.6 Velocities and accelerations of the tram

and obstacle
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Fig.7 Normal impact force of the tram
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Fig.8 Derailment coefficients of the left and

right wheels
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Fig.9 Simulation of the wheel-rail contact
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Fig.10 Effects of the impact angle on the

derailment coefficient

3.3 BYEZERHNEHNBEERNRKENZIT

TR GNP Z R EERBUR I e R PER
FIEERER. A8 Pl £ 5 B YR a i it 2
e B4R D (R 1 i R B R ) M2 2 (B 5)
I LN 5 S5 RPTE B S hl (B 9) , LA A%
HUEEAE R e X 33— 2 R RS R e BT
AR IR R B T S R R PRI i)
YERWA TR, S RS 2, Blan, & 11a
BARMARRRERERBETARBRESEEY L
25° I F E AR REE B 40 X R RS B, MR T R
B 0. 4 FEAKERN 0. 2 W), X e KRB N 4. 1
mm HENE] 5. 9 mm. [ i 22 000 41 A 2R b
Fo MK TR TEHLR XS, B 11b 8RR R
BRECTHEX R BN W, MR LB R,
MBI R BURMEE] 0. 2 i), LR B A E 3
2. 67 BB LI AR HERLAE FRAE . Xt R R B A B R 42T R
RATE. WA BRI R O8N BT TR
B i 3h I B 0 BB, TR 5 5 i A P ARt
BRI RA.

JRANHE, % SR A PR E RS E 753
1 —
. 0
_1 -
5700
& T4
5 5T
_6 L
o 005 010 015 020 025
WS i8] /s
a Hm A
0.5
0
-0.5F
|
& -1.5)
2 o
-25F
_3.0 1 1 1 1 1]
0 005 010 015 020 025
FFIEl /s
b AR
B 11 EERARHEm B R8N

Fig.11 Effects of the friction coefficient on the wheelset
lateral displacement and derailment coefficient
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