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Analysis of Response of Passengers on Bench Seat in a Train Collision
— Comparison of Board-Type and Pipe-Type Partitions —
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Abstract

The objective of this research is to obtain beneficial data on train collisions to reduce
passenger injury by using computer simulation. In actual accidents, many passengers seated on
bench seats suffer chest injuries by impact with the bench seat side partitions. We therefore
developed a model to simulate seated passengers in a train, analyzed the chest deflection with
the occupant simulation model (THUMS-AMS50), and estimated the chest injury severity. In
the computer simulation, we used two different side partitions to investigate the responses of

the human model seated on the bench seat. We speculated that the maximum chest deflection

of the lower rib cage when colliding with a pipe partition exceeded that when colliding with a

board partition.
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{a) Boaard type (b} Simulation model

Fig. 1 Inside model of railroad carriage
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Fig. 2 Acceleration

3.3 EEET I
REETIVICE, NIy HEH ) B LU ()
BT A L F B S L 22 AMEABRE R E T
JVTHUMS-AMS50 Occupant model ver2.101-020320 for
PAM-CRASHY % H\»72. THUMS D s 5134
60,000CH ), HEHREEIL83,5000 KHIHEE T IV T
Hb.

KRIFHTCTIE, BZREICREEF L D — Mmooty D

AL L 72O WER O T R OB & 2 ST 5
7202, ®EETNVOLELDE2NE S ELIL)
B O % N—ERTHEY, N—EROMiEEH
ShE oz EE ROz, FAFES (FEEELD,
BoftE, M) o, #HE, B X OHED
HeRF 7 — % 2 M & 872, FTEONIY DB
BB L OLHEFg. 3ITRT. AITIE, A8 |
DFEE w FTEALNT, HEI) 5V R & 35
B &5,

1 person L persons

Fig. 3 Position of passengers

3.4 BEREMG

Mk L L CESR LAHEmE T IVICIE, BT
FHia (YHi ) OROBHHEEBERLEMGE LT
H.z7z. F72, ALY LHEOFEAEE BB LV
=) TIHEY) Y OugEk & B E 7OV & L]
RELTEHETAIEIZL ST, HMETI L4
Gl FBEETNVEHBMET IV EDTXTOHE
i FE 08 T | 2 RS AR 203 % AT L 7.

3.5 MR

fENT St D —E % Table 11279, MEANEEE,
BIXUOREREABD - ODINTG X —¥ % FNEFN2
KEAEL, INOITXRTrHAGDLE 4D
DT FER L7z, B, AT SREERIE, R
IANDYGEIE G2 50.15(sec) T TE L,
BHRNDYE I E 22 50.25(sec)E TE L 72,

500 .

Table 1 Condition of analysis
No. Partition Acceleration Number of
type passenger
TESTO001 Board 1st level 1
TEST002 1 [ 2
TEST003 1 2nd level 1
TEST004 1 1 2
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Table 2 Results of analysis

No. Maximur.'n chest VCmax
deflection [m] [m/s]
TESTOO01 -0.028 0.25
TESTO002 -0.038 0.38
TESTO003 -0.028 0.19
TEST004 -0.039 0.32
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Fig. 4 Influence on injury by acceleration
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Fig. 6 Influence on injury by partition type
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