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Railway applications - Crashworthiness requirements for rail vehicles (includes
Amendment :2024)

Contents Page
EUropean fOr@WORId ............ueeeiiiiiiiiicccesiiri s ss s srssse e e e s e s s s s s s s e e e s e s sa s s ams s e e e essas s amn s e e eeeseassssnmnnnnenessnsssnnnennssanan 4
o Yo 11T T o 5
1 5 oo o - SR 6
2 NOIrmative refEreNCEeS ... e smnn e e e e e s e s smnn e e e e ee s snmnmnnnns 6
3 Terms and definitioNs ... nas 6
4 Crashworthiness design of rail vehicle structures ...........cccociiriieiiinnin e, 8
4.1 General PriNCIPIES ... e mn e nmnn e e e e e e annn 8
4.2 Crashworthiness design ObJECtiVeS ........ccccoccciiiirecirrrc e e e 9
4.3 Rail vehicle crashworthiness assessment ProCess .........ccccccevvrririrrreereseeesesseessssesss s esesessseseseee 9
5 Crashworthiness assessment requUIremMents .........ccccccciiiiiiccccsecrrerr s e naen 9
5.1 Crashworthiness design categories of rail vehicles ..........ccccovommmiiiiiccccccr s 9
5.2 Train assessment Methods ... s 10
5.21 Complete trainset method ... ——————— 10
5.2.2 Reference train Method ... e 1
5.2.3 Summary of train assessment methods ..........cccovcviiiici e ————— 11
5.3 Design colliSiON SCENATIOS ......cciiciiiriiniir i 1
5.4 Assessment of design collision SCeNarios ... ——— 12
5.4.1 =Y o = - | 12
5.4.2 Design collision scenario for category C-l ... e 13
5.4.3 Design collision scenario for category C-ll ..........o e 13
5.4.4 Design collision scenario for category C-lll ... e 13
5.4.5 Design collision scenario for category C-lIV ... e 14
5.4.6 Summary of design colliSioN SCENANIOS ......cccccviiiiiiccisemrirr e snnn e e e eeans 14
6 Structural passive safety design requirements ..........cccccciiiiiinni i —— 16
6.1 Assessment requirements for design collision scenarios .........ccccccciviimninnier . 16
6.1.1 = T - | 16
6.1.2 Explanatory notes (informative) ...........ccccmminiii i ——— 16
6.2 L0 =T 5T T T 17
6.2.1 LYo [ U= 4 U= o | 17
6.2.2 Explanatory notes (infOrmative) ..........cccceeeciminrccimiersee e e e 17
6.3 Survival space, intrusion and @QreSs .........ccccccierrrerrerrrssrrrrsssrerrsssre s ss e ressr e eessneesesssnnesenas 18
6.3.1 General reqUIrEMENTS .......ooiccccicciiiriiiss s crsecr e e rs s sssss e e e e s s s ssnmn e e e e e es s s s samnn e e e e e sas s s nnneneeesnnnsnnnns 18
6.3.2 Survival space requirements for paSSENJEr Areas .......cccccccvrrrrsessserrerrisssssssserreressssssssssssssseess 18
6.3.3 Driver's cab survival space requirements ...........ccccvcimrinnm e ————— 19
6.3.4 Explanatory notes (informative) ... —————— 19
6.3.5 Definition of driver's seat survival space envelopes .........cccccocveiriniiinnni e, 20
6.4 Deceleration limit/colliSIon PUISE ... s 23
6.4.1 = o LU 11 =Y 3 U= o 23
6.4.2 Explanatory notes (informative) ...........cccovimiinnim i ————— 24
6.5 [0 1413 = T L= 0 1= 1= o o1 24
6.5.1 =Y o [T = 4 U= o | 24
6.5.2 Explanatory notes (infOrmative) ...........cccoeeciminrimmiesssee e e e e 27
6.6 I =Y o [0 T o E SR 28
6.6.1 =T o LU 11 =Y 13 U= o S 28



6.6.2 Explanatory notes (informative) ..........ccccceiiiiiiicccsceeiri e s 28

7 Validation of crashworthiness ... 28
71 Validation programme ... 28
7.2 Combined validation programme ..........ccccciimr i ————— 29
7.21 Step 1: Test of energy absorbing devices and crumple Zones ..........ccccvvimrrriniieneee, 29
7.2.2 Step 2: Test Calibration of the numerical model ... 29
7.2.3 Step 3: Numerical simulation of the design collision scenarios .........ccccccvreeerrrcceerrrcseennans 29
7.3 Reduced validation programme ... 30
7.4 Conformity assSeSSMENL ........cccciiiiieirirccr e e e s n e e e ane e s e ne e e e ar e e nnnanns 30
Annex A (informative) Parameters of design collision scenarios .........ccccceeeviiccccccerreniinssccsssceeeeeeessnnns 31
AA 0 e Yo 11T 4 o) T 31
A.2 Determining the design collision scenarios for collision risks which differ from the

normal European operations ... e 32
A.21 Design colliSiON SCENATIOS .....cciiiieriiiiiriirr e 32
A.2.2 RiSK @NAIYSIS ...cvviiiiiiiiiiir i 32
A.2.3 Factors to be considered in the risk assessment ..........cccooomiiiiiircii 33
A.2.4 Collisions following derailment ...........ccccoiiieirirircerc e sn e s s e e e e 33
A.2.5 Bibliography of relevant accident information ...........cccoooooiriiccci e 34
Annex B (normative) Requirements of a validation programme ...........cccccciimiiiccccserrrn s e 35
B.1 Test specifications ... —————————— 35
B.1.1 TSt ProgrammE .......cceiiiiiii iR 35
B.1.2 Acceptance criteria for calibration/validation tests ...........cccoiviiiiniicnccc 35
B.2 Numerical SIMUIAtiONS ... s s e 36
B.2.1 Numerical model validation ............oo s 36
B.2.2 Simulation Modelling ... ————————— 36
Annex C (normative) Reference obstacle definitions ..........ccccoireeciiincecciinccce e 38
CA1 80 t wagon with side BUFfEers ..o s s 38
C.2 80 t wagon with centre buffer freight coupler ..., 39
C.3 129 t regional train ... ————————————— 41
C4 Level crossing 15 t deformable obstacle .........ccccoiiiiiiinircc e ——————— 43
C.5 Urban road traffic 3 t rigid corner collision obstacle ...........ccccooiiicciiini e 44
C.6 Urban road traffic 7,5t 0bStaCIe ......oooeeeeeeiiire e e e 45
Annex D (normative) Reference train definitions ..........cccovviiiiiiicnn 49
D.1 Reference trains for locomotive, power head, driving trailer and coach design .................. 49
D.2 LOCOMOLIVE ESIGN ....ooiiiiiiiiiiri i r e mm e e s anmn e 49
D.3 Power head and driving trailer deSign ..........oocccooiimmiii e 49
D.4 L0 o= o o T 1= o | o SR 50
D.5 Coach design limited to specific leading vehicles ......c.ccccoocccmiiii e, 51
Annex E (informative) Migration rule for this European Standard ...........ccccoiiiiiiiiiniicnnnenenaes 53
= T] o [To o =T ] 1 )/ 54



		2026-07-11T20:48:58+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




