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A study for the application of the safety belt in the train
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Abstract After the train injury, such as the commuter train derailment in New York that occurred in
December 2013 the past, there is an argument that attempts to apply the seat belt also train as automobiles
and airplanes always. There is also opinion to counter this, the seat belt would not have been helpful to
ensure the safety of the train for the physical characteristics train has. US FRA 2002 years , to see the effect
of the seat belt through the collision experiments of the actual train, In UK RSSB 2007 year to check the
effectiveness of the seat belt by using the human body model and trains the model of actual size and
analyzed past major accidents. We discuss the application effect of the seat belt in the car through the
analysis of case studies overseas.

Keywords : Safety, Seat belt, Train accident, Impact test
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2.1 FRA Rail Passenger Equipment Impact Tests
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Fig. 1 Schematic of Train to Train Test(FRA Report)
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Fig. 2 Schematics of Passenger-Protection Strategies(FRA Report)
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Table 1 Experimental Data on Un-restrained condition

Un-restrained Condition 1 Un-restrained Condition 2
Criteria Record 1 Record 2 Criteria Record 1 Record 2
HIC <700 16 10 <700 44 5
Neck Fz(Ibf) +937/-899 +199/-100 +139/-59 +1131/-1086 +75/-418 +219/-24
Neck Nijj Nij<1.0 0.13 0.18 Nij<1.0 0.29 0.05
Chest(G) 60 6 5 -55 5 5
Left Femur(lbf) -2,250 -183 -185 -2,857 -599 -304
Right Femur(Ibf) -2,250 -43 -179 -2,857 -76 -86

SAAIE Table 29t 2. =

Mol olgtE]A] gowmw AL =4 F QLY :
JAWE WA B vh2 gS Yehlar gloy o Aolrk A dal 53] &
= YeElE Neck Nij9 7% Condition 143old ¢tAMEZS Hgex g 7

F< fhe HERAT

2
e
e fo |m
HEOHT B

B £
o> 2o

Table 2 Experimental Data on Restrained condition

Restrained Condition 1 Restrained Condition 2
Criteria Record Criteria Record
HIC <700 - <700 -
Neck Fz(Ibf) +589/-566 +67/-64 +1131/-1086 +107/-60

Neck Nij Nij<1.0 0.32 Nij<1.0 0.2
Chest(G) 60 - .55 -
Left Femur(Ibf) -1530 - -2,857 -
Right Femur(1bf) -1530 - -2,857 -




2.2 RSSB Assessment of passenger restraints fitted to seats on rail vehicles
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Fig. 3 AV/ST9001 Crash Pulse(RSSB Report)
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Fig. 4 2-point seat belt vs un-restrained Nij Value(RSSB Report)
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Fig. 5 3-point seat belt vs un-restrained Nij(Left), HIC(Right) Value(RSSB Report)
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Table 3 Comparison of Ejection and loss of survival space

Accident | PRI TN | T ival space o | U rival Space | “aivaTspace

Ufton Nervet 4 0 42 16

Potters Bar 4 0 0 0

Great Heck 0 5 62 11
Hatfield 0 4 26 8
Southall 2 5 46 25
Watford 1 0 44 28
Totals 11 14 220 88
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[1] FRA(2003) Passenger Rail Train to Train Impact Test Volume II : Summary of Occupant Protection
Program, US Federal Railroad Administration

[2] RSSB(2007) Assessment of three-point passenger restraints fitted to seats on rail vehicles, UK Rail
Safety & Standards Board

[3] RSSB(2007) Improving the design of seats and tables, and evaluating restraints to minimize passenger

injuries(T201) — Review of Two-Point Passenger Restraints, UK Rail Safety & Standards Board
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