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Key EU and GB Standards RS5B

 Infrastructure - track geometry related
— TSIINF
— RGS GC/RT5021
— EN13848 (various parts)

* Rolling Stock — vehicle approvals / testing
— WAG TSI
— RGS GM/RT2141
— EN14363



Track Geometry Standards — Track Twist RSSB

Track twist (EN13848:1)

— “The algebraic difference between two cross levels taken at a defined
distance apart, usually expressed as a gradient between the two points of
measurement”

— Assumed to be loaded track condition
« Describedas 1inx,y % orz mm/m (z %o)

« TSI requires track twist to be measured over at least one base between
2m and 5m

— Limits are referenced from EN13848-5
* Network Rail normal reporting base is 3m
— Limits (and actions) are consistent with TSI/ EN

Twist fault Action
1in 90 or worse Stop all traffic immediately and correct fault
EXtraCt from Betw 1in91and 1in 125 C t fault within 36 h f di
etween 1in an in orrect fault within ours of discovery
GC/RT5021 _ _ _ —
Between 1in 126 and 1in 199 Radius < 400 m: Correct fault within one

week of discovery

Radius =2 400 m: Correct fault within two
weeks of discovery

Table 2 Minimum action on discovery of twist fault



Vehicle Testing Standards — Twisted Track RSSB

 All requirements derive from European Committee ORE B55
which worked from 1960s to 1980s

« WAG TSI (Clause 4.2.3.5.1/6.2.2.2) refers to
— EN14363:2005 (revised version expected 2015 /2016)
— EN includes 3 methods (all derived from B55)

 GM/RT2141 uses ‘Method 3’

— Bogie rotation test (to ensure wheelsets can rotate on curve entry)

— AQ/Q ‘twist’ test — laboratory based

— Defined twist imposed on vehicle wheels by jacking

— Maximum unloading (on worst wheel) of 60% — 40% load remaining

« All 3 methods are approximately equivalent
— Depends on details of wheelset spacing, bogie spacing etc

* This is separate from the ‘dynamic’ ride test where GB
methods are different from TSI/ EN



Twist Requirements for Vehicle Testing RSSB

Any other wheelset

« Diagrams from orvene

Profile of

GM/RC2641 o litedrail

— 2-axle vehicle
— Bogie vehicle

Short wavelength irregularity

1:150

- Quter wheelset

_______ of vehicle
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Datum rail level

« Worst orientation must £
be considered
_ Deals with design it s e AL
asymmetry
« Worst location of short
wave input must be

considered o,
* AdVice On Ioa’d Lift under each wheel: 75.9mm 58.6 mm {35.9mm1)4-1?'3m 87 mm 0.0mm

conditions



Comparison of Track / Vehicle Requirements RSSB

* Apparent inconsistency
Railway Group Standard
¢ . y . . . GC/RTS021
— ‘Close the line’ twist is 1 in 90 . | o e
rack System Requirements Date  December 2011
- Trac k tWI St b ase I S 3 m Appendix C Explanatory Note: Requirements for Twist Faults
. . ¢ y . The content of this appendix is not mandatory and is provided for guidance only
- Ve h I Cle IS O n Iy teSted O n 1 I n 1 50 cA Twist faults and vehicle resistance to derailment
c.11 A perceived 'incompatibility’ between track twist limits and vehicle resistance to
. . . derailrflent requirements is an issue that arises from time to time. Itis the result
— Vehicle / bogie wheelbase varies
C.12  GC/RTS021 requires that ‘Twist faults {(measured over 3 m) worse than 1 in 200
shall nof be permﬂred fo remain in the fmc.f( When twist faulfs are discovered
they shall be repaired within a ti ate with the risk of
* However: ot o 2 o ek oure o B 1

worse is discovered.

M . o T C.13  GMRT2141 requires vehicles to be tested for resistance fo derailment on a twist

— t I n tWI St 0 W e e O a re I I I al n S — fault. The test shall be such that it permits the measurement of the whee! load
changes which are induced by the passage of the vehicle at very low speed over
the track imeguiarity defined in Figure A.1. A fest which simulates the behaviour

th IS IS a I O n g Way fro m d e ral | m e nt by raising or lowering of the wheels of a stationary vehicle shall be acceptable.
The off-loading of any wheel shall be such that, for any axle, the difference
between the nominal wheel load (on level track) and the wheel load measured in
the test does not exceed 60% of the nominal wheel load.” The test is basedon a

— Track twist worse than 1 in 200 requires S 150

. . . c14 A direct comparison is sometimes made between the 1 in 80 in GC/RTS5021 and

€ ) the 1in 150 in GM/RT2141. Such a comparison does not take into account that

I l I l I I I e I a e a e n I O n the 1 in 150 vehicle test is for wheel unloading of 60% (a larger unloading would
be required for a derailment) and that the 1in 90 track twist iz an extreme fault,

and a twist of worse than 1 in 200 is not permitted to remain in the track. In
essence, the vehicle is tested for wheel unloading against a benchmark fault

—_ Tr’aCk / VGhiCle requirements are ‘benChmarkS’ representing 'bad track’, and not the most extreme fault it may encounter. There

iz no evidence that the two standards are incompatible.

H ci15 RSSB Research Project T357 'Cost-effective reduction of derailment risk’
an ave e e n S OWn tO e CO n S I Ste nt analysed the derailments where measures on both sides of the vehicle / track
interface were relevant. This included slow speed derailments on twisted track
which is the risk managed by the measures referred to above, and commented

- - that additignal coniﬁbulury_faclurs were _requ_ired and ‘control of these derailments
— See conclusions of T357 & Appendix C of e e et orageert f o

analysis does not suggest that a change to mandatory standards would be

effective in managing the residual derailment risk and therefore no action to
amend RGS is proposed’. Mo evidence of incompatibility of standards was

identified.

« But has anything changed to challenge this conclusion?






