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Simulation Analysis of Single-vehicle-level In-
itial Operating States on Metro Train Colli-
sion Responses

LYU Ruijjuan, LEI Cheng, ZHU Tao,
Shoune, YANG Guangwu, YANG Bing

Abstract Taking certain suburban metro train as research ob-

XIAO

ject, the influence of single-vehicle-level initial operating states
on train collision responses is studied. A dynamics simulation
model is established, and four typical geometric poses during
train operation are analyzed and extracted. The influencing pat-
tern and mechanism of different single-vehicle-level initial
states on the train collision responses are analyzed. An anti-
climbing and anti-biasing energy-absorbing device between ve-
hicles is proposed to restrain climbing and rolling upon train
collision. Study shows that the collision responses in different

initial states are dominated by the positive feedback mechanism

and transmission mechanism of the coupler-buffer device,
which has practically no effect on the longitudinal responses
and the impact on the lateral responses is greater than on the
vertical ones. Only adjacent vehicles are affected by the verti-
cal initial states, while the entire vehicle responses are signifi-
cantly affected by the lateral initial states. The vehicle body ge-
ometric poses and lifting amount of wheelsets should be both
considered to evaluate the train derailment risk. The collision
stability can be effectively improved by the anti-climbing and
anti-biasing energy-absorbing device between vehicles.

Key words metro train; initial operating state; collision re-
sponses
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Fig.1 Schematic diagram of train nodding and shaking move-

ment
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Fig.2 Finite element model for train collision response analy-
sis
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Fig.3 Finite element model of coupler-buffer device
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Fig.4 Collision interface force at initial nod of A2 vehicle
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Fig.5 Typical response and transverse normalized distribution
at initial nod of A2 vehicle
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bution at initial bouncing vibration of A2 vehicle
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