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scope of presentation 

ÅWhy does reprofiling influence railway noise? 
ïthe contribution of irregularities to air-borne and 

ground-borne noise 

ÅDifferent reprofiling techniques: 
ïWhat are they? 

ïHow much do they influence irregularities? 

ïWhat are their advantages and disadvantages? 

ÅCritical factors for noise reduction by 
reprofiling 
ïrobust and practical specification of requirements 

ïmonitoring of the specification 

Åconclusions and recommendations 



summary (in advance) 

 

Something old, something new 

Something different, something 

true? 

 



Why does reprofiling influence 

railway noise? 

Åñmodelò of wheel/rail 

noise generation 

ïfrom DJT / TWINS 

ÅSee Brian Hôs 

presentation 

Åñroughnessò (wheel 

and rail) is the input 

to the model 

Åtherefore input also 

to wheel/rail noise 

generation 

roughness: excitation 

dynamics: 

response to 

excitation 

propagation: how noise 

gets from wheel&rail to 

the listener 



reprofiling techniques 

ÅThere are several ways to reprofile rails 

ïconventional grinding 

ïñoffsetò grinding 

ïñshuffle-blockò grinding 

ïmilling 

ïplaning 

ïgrinding with approximately transverse axis of 

rotation  

Ånot considered here 



ñconventionalò grinding 

Åmodules  

ïinclined to vertical 

Åtransverse reprofiling 

Ålongitudinal facets  

ïrotate about axis 

normal to rail 

Åcut on leading or 

trailing face of 

ñdoughnutò 

Åperiodic ñgrinding 

signatureò 

Åvast majority of 

grinding trains  



ñoffsetò grinding 
Ågrinding stone cuts on side 

face of doughnut 

ïmotion relative to rail is 

mainly longitudinal 

Å longitudinal scratches on rail 

Ålow roughness, low noise 

ïability to reprofile rail 

transversely is poor 

ïblends facets from conventional 

grinding  

ïconventional then offset grind 

 



ñshuffle blockò grinding 

Åblocks pushed onto rail 

Åoscillate to and fro on rail 

Åblocks adopt transverse 

profile of rail 

ïvery limited ability to 

modify transverse profile 

Ålow metal removal, low 

productivity 

Åexcellent longitudinal 

profile, low roughness, 

low noise 

 



milling and planing  
Åmilling 

ïexcellent control of 

transverse profile 

ïpoor ability to modify 

transverse profile 

ïhas a place in 

reprofiling, but lacks 

versatility of grinding 

Åplaning 

ïhigh metal removal 

rates: change profile 

 

 



appearance of rails 
conventional and offset grinding 

Åconventional grinding 

leaves periodic stone 

ñsignatureò 

Åoffset has insignificant 

signature: low 

longitudinal roughness 

 

good 

conventional 

grinding 

offset grinding 



appearance of rails 
milling and planing 
Åmilling leaves small 

ñcuspsò from cutters 
ïcan remove these with a 

block grinder if noise is 

critical 

Åplaning can leave 

severe longitudinal 

grooves 

ïdownside of high 

metal removal rate 



How much do irregularities 

influence air-borne noise? 

 Å>10dB increase in 

noise with 

corrugation (ñshortò 

wavelength) 

Å  removal of 

irregularities can 

reduce noise by 

>10dB 



How much do irregularities influence 

ground-borne noise? 
Å in-property noise reduction 

correlates well with reduction 

in ñroughnessò in 100-1000mm 

wavelength range 

ï20-200Hz for 20m/s 

(50mph) 

ï25-250Hz considered the 

range for ñaudible ground-

borne noiseò 

Å expect in-vehicle noise to 

correlate with 10-100mm 

ïreduction in 30-100mm 

roughness is twice the 

reduction in ground-borne 

noise  

 

data courtesy of James Shepherd, N&V 

Engineer, London Underground 



equipment to measure corrugation and 

acoustic roughness 

 



EN 13231-3:2006 

ÅThis is an excellent and practical basis for reprofiling 

specifications to reduce wheel / rail rolling noise  

 

most significant wavelength 

ranges for noise 

0.010mm = 0.4thou 



character of typical irregularities 

/ ñacoustic roughnessò on a rail 
Åall measurements taken with 

CAT 

Åfrom users worldwide 

Åall ñtypesò of railway system 

ïheavy haul 

ïmixed passenger and freight 

ïmetro  

ïlight rail / tram 

Ådata from pre- and post-

reprofiling from all major 

suppliers (Harsco, Loram, Speno) 



presentation of data 

Åleft hand graph shows typical roughness superposed on 

EN ISO3095 roughness for ñsmoothò rail 

ïñnaturalò feature of surfaces is that roughness decreases 

with wavelength 

ÅRH graph shows difference from ISO3095 (same data) 



metro and light rail / tram 

Åmetro and light rail systems have very ñpeakyò 

corrugation 

ïtightly controlled speeds,  

 wavelength = speed/frequency is constant 

Åtram / LR systems typically have high roughness at 

short wavelength 

ïsand 


