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Key EU and GB Standards 

• Infrastructure - track geometry related 

– TSI INF 

– RGS GC/RT5021 

– EN13848 (various parts) 

 

• Rolling Stock – vehicle approvals / testing 

– WAG TSI 

– RGS GM/RT2141 

– EN14363 



Track Geometry Standards – Track Twist 

• 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 

• Described as 1 in x, y % or z mm/m (z ‰) 

• 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 

Extract from 

GC/RT5021 



Vehicle Testing Standards – Twisted Track 

• 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) 

– ΔQ/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 

• Diagrams from 

GM/RC2641 

– 2-axle vehicle 

– Bogie vehicle 

• Worst orientation must 

be considered 

– Deals with design 

asymmetry 

• Worst location of short 

wave input must be 

considered 

• Advice on load 

conditions 

 

 



Comparison of Track / Vehicle Requirements 

• Apparent inconsistency 

– ‘Close the line’ twist is 1 in 90 

– Track twist base is 3m 

– Vehicle is ‘only’ tested on 1 in 150 

– Vehicle / bogie wheelbase varies 

• However: 

– At 1 in 150 twist 40% wheel load remains – 

this is a long way from derailment 

– Track twist worse than 1 in 200 requires 

‘immediate’ attention 

– Track / vehicle requirements are ‘benchmarks’ 

and have been shown to be consistent 

– See conclusions of T357 & Appendix C of 

GC/RT5021 

 

• But has anything changed to challenge this conclusion? 

 




