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Analysis of Vehicle Body Structure Destruc-
tion in Collision Accident

WEI Liang, KANG Wei, WAN Ping

Abstract Targeting the urban rail transit vehicle collision
accident which occurred in Beijing on March 25, 2015, the
damage to accident vehicle structure is investigated and the
final status of the accident compartment is reproduced. The
research results of the structure damage investigation analysis
show that: under the combined action of the complex accident
geological condition and the guidance of coupler system, the
compartments undergo a series of misalignment collision. The
structural damage of the accident vehicle mainly concentrate in
the connection between modules including driver’ s cabin frame
and chassis, side wall and end wall. Because of the failure of
driver’ s cabin frame and chassis connection, during collision
with river, the space inside driver’s cabin is invaded by about

50 cm. The second compartment is the most deformed in the
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accident. The longitudinal compression of approximately 30 cm
and the vertical deformation of about 10 cm is at the I end next
to the leading vehicle. The longitudinal compression of about
40 cm and 28 cm fracture on side wall appear at the II end
collision with the third vehicle. The automatic coupler and
semi-permanent coupler involved in the accident are partially
collapsed, managing certain level of energy absorption.
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collision accident; structure damage
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Fig. 1 Diagram of site and final status of vehicle collision'"

AR, P LI E S 30 ~40 km/h, H
RO 22 m R, SRR B A R,
ZATLY 60 m 5 AR AR AR R . S ECk
B(YZO0211) %R 2 3 3 ™ S A Y, I 4k v ) 42
(YZ0212—YZ0214) G iy T BRaE I 2 | w0t 20 i
FEEEA T AR, 18 BRI S REAE T, 45 4
b (122 5 e s I ) (S B | N o W L R )
FEOLREIE G . AR SRR AR DI v 7
B A LA A A R 22 18] AR EL 5% 1 B4 i 47 DX,
AN A A TR SR TOUHIN | 00 5t 0 s S 25 A R ] ) 2
AL EF NP Z 3 TR

2 FHEWMENBIIER ST

2.1 XERERELENERBEASN

R B RIS A AR, LA A 2 By
MNo IS AN AR R 3011 AL NS,
A S I I B R AR B A o AR AR 0 g
B JREARL TOUMI A 25 o o S A BR 2 R, A% B 2 ] 3
bR o M i gt TR £ A1 diss v AR 15 b i AR
bR A A5 . BRI AL A B e,
TE B NEAR IR B RZR WA 15 LI RE T X

K2 BN mAi K

Fig.2 Diagram of stainless steel vehicle structure
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Fig.3 Diagram of final status of YZ0211 vehicle body front end
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Fig.4 Diagram of driver’s cabin interior deformation
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Fig.5 Diagram of failure of bolt connection between beams

and under-frame
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Fig. 6 Diagram of failure of welding connection between beams

and under-frame
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Fig.7 Photo of deformation after collision between YZ0211
and YZ0212 vehicle bodies
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Fig.8 Photo of deformation after collision between YZ0212 and YZ0213 vehicle bodies
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Fig.9 Photo of deformation after collision between YZ0213
and YZ0214 vehicle bodies
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Fig. 10 Automatic coupler with only bracket after collision
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Fig. 11 Picture of semi-permanent coupler and diagram of its

vertical force moment after accident
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