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SUMMARY

»Introduction (uvod)

»Railnoise and rail damping (hluk generovany kolejnici a tlumeni)
»Functionality (funkcnost)

»Design and Development (navrh a vyvoj)

»>Typical results (typicke vysledky)

»Installation techniques (technika instalace)

»Track maintenace and tuned rail dampers (udrzba trati s tlumici)




SilentTrack™ Tuned Rail Dampers — Introduction
uvod
» SilentTrack developed out of a E.U. part-funded research project to

reduce noise generated by railways. On track testing gave up to 6dB(A)
noise reduction.

« SilentTrack byl vyvinut jako soucast projektu EU s cilem snizit zelezni¢ni hluk .
Zkousky potvrdily snizeni hluku az o 6dB(A)

* Mass spring system most effective for reducing railway noise

« Systém hmota-pruzina se ukazal jako nejefektivnéjsi ve snizovani zelezni¢niho
hluku




SilentTrack™ Tuned Rail Dampers - Introduction

» SilentTrack reduces noise generated by rails as train wheels pass over
them. The system employs patented “tuned dampers” which are attached
to either side of the rail.

« SilentTrack snizuje hluk generovany kolejnici pfi prujezdu kol. Je pouZit systém
patentovanych tlumicich prvku, které jsou pfipevnény ze strany na kolejnici

« The dampers are designed to suit a particular track-form, and are tailored
to meet Clients size requirements. They are retro-fitted to existing tracks
In-situ by a specifically designed clip.

* TlumiCe jsou navrhovany na konkrétni vlastnosti traté. Mohou byt dodatecné
pripevnény na stavajici trat.




TUNED RAIL DAMPER : HOW DOES IT WORK

* Roughness of the rail and the wheel gives rise
to vibration energy from rail wheel contact

» Drsnost kolejnice a kola a jejich vzajemny zpusobuje
vibraci

« Frekvence 50 to 5000 Hz

 Wheel, rail and sleepers all radiate

« Kolo, kolejnice a prazce vyzaruji vineni (hluk)

 Modern, elastic tracks leave most of vibration in
rail

* VVmoderni pruzné trati zustavaji vibrace hlavné v
kolejnici




TUNED RAIL DAMPER : HOW DOES IT WORK

* Vertical modes dominate
« Vertikalni slozka je dominantni

* Vibrating Length of track is important - size
of source

* Pro velikost zdroje hluku je uréujici kmitajici
délka traté/kolejnice
* Noise depends on decay of vibration with

distance — the lower the decay rate, the greater
the vibrating length of rail.

» Existuje zavislost hluku na mire/rychlosti utlumu
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EFFECT OF DAMPING ON RAIL VIBRATION

« Decay rate can be increased by the addition of
rail damping

* Rychlost utlumu se zvysi pfidanim tlumica

« This reduces the displacement of the vibration
waves along the rail, and therefore reduces the
vibrating length of the rail, and hence the noise
emitted

« Tlumi¢e omezuji Sifeni vin v po délce kolejnicie a

Snizuji kmitajici délku a tudiz vyzarovany hluk

Vibration waves
are diminished if
the rail is damped




TRACK DECAY RATE TESTING
mereni rychlosti atlumu v trati

Corus undertakes its own track decay rate testing to enable track
characteristics to be understood and an efficient damper designed.

Corus provadi vlastni mereni charakteristiky traté a rychlosti atlumu, aby mohl
navrhnout ucinny tlumici system

Testing can be done during normal traffic periods- testuje se béhem provozu
Each location takes approximately 1hour to test — méreni trva 1 hodinu




EFFECT OF TUNED RAIL DAMPERS ON DECAY RATE
ucinek naladénych tlumic¢a na rychlost atlumu

The green line shows the increased decay rate on a track fitted

with Silent Track tuned rail dampers, compared with the
undamped track in blue
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SILENTTRACK™ — DAMPER DESIGN
navrh systému SilentTrack

The design of a damper is a two stage process. — navrh je 2 stuprnovy proces
= Firstly, the Clients requirements define the shape of the damper
» 1- poZzadavky zakaznika definuji tvar tlumice ; tim se zabrani prekazeni
tlumicu pfri udrzbé traté
= Second, the track characteristics enables Corus to design the internal

arrangement (steel size and spacing) of the damper to give the most
effective noise reduction

» 2- zmérena charakteristika traté umozni Corusu navrhnout vnitrni
uspradani tlumice tj.velikost a umisténi ocelovych viozek a jejich
vzdalenost od sebe (tloustka polymeru)s cilem dosahnout co nejvetsi
ucinnosti; timto najadénim Ize dosahnout optimalni funkce tlumice pro
danou trat




SILENTTRACK™ — DAMPER DESIGN

Stage 2 — Corus design of internal

Stage 1 - Clients requirements : : ) :
arrangement to give effective noise reduction

defining the shape of the damper

Track measurement to confirm acoustic characteristics
Rail type >  Profile of the track. Factors include:
Clearance constraints « Fastening type (Pandrol fastclip, Vossloh etc)
«  Rail head > height - Pad stiffness (expressed as kN per mm
_ _ deflection)
 Railfastening > length :
_ _ + Sleeper type (mono or twin bloc concrete,

 Edge of rail foot. » width steel, timber)

« Slab or ballasted track

Computor modelling then used to define most
effective steel sizes and spacing

Pozadavky klienta dané stavem Vysledky méreni akustické charakteristiky traté
traté (typ kolejnice;upevnéni Zpracovane pocitacem jsou podkladem pro
naroky na udrzbu; atd.) urcuji konstrukci tlumice

tvar tlumice




TUNED RAIL DAMPER : HOW DOES IT WORK
jak to funguje

Elastomer — pruzna latka

Steel- oceloveé
viozky

Rail vibration causes the masses
to oscillate, creating a frequency
shift

Vibrace kolejnice zpusobuji
rozkmitani hmoty(oceli), které
zpusobi posun frekvence

The Tuned Rail Damper is tuned to
the frequency band with the
highest noise level. This by varying
the weight off the steel masses and
varying the composition off the
elastomer

Tlumeni se ladi na frekvencéni
pasmo s nejvyssi hlukovou
hladinou — méni se hmotnost oceli
a slozen pruzne latky




TUNED RAIL DAMPER : HOW DOES IT WORK
jak to funguje

Elastomer — pruzna latka - o
It efficiently absorbs the vibrations

from the rail-wheel interface and
prevents noise from being
generated by the rail
* Kmitajici soustava ucinne
absorbuje vibrace vznikajici
kontaktem kolo-kolejnice a snizuje
steel- ocel hluk generovany kolejnici




BENEFITS TUNED RAIL DAMPER
prednosti-vyhody
Reduces noise at the source — snizeni hluku primo ve zdroji
It reduces noise from 3 up to 6 dB(A) — dosazené snizeni o 3— 6 dB
No restriction of field of view - neomezuje vyhled

Special versions for particular situations (eg bridges) are possible
Umozriuje specielni reseni pro zvlastni situace (napr. mosty)
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BENEFITS IN URBAN ENVIRONMENTS
vyhody v mestskem prostredi

Noise level without reduction measure

Netlumena kolejnice Significant advantage for
N 3 storey dwellings and

above within 30 metres of

/ the track

-5dB - Vyznamné snizeni u 3
podlazniho domu 30m od trati
-10dB — 2m Barrier
2m Sténa

Tuned Rail Damper
Ladény tlumic
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SilentTrack™ — Market Development
vyvof trhu v Evrope k 2009 As of Dec 09

B Fully approved product —plné schvaleno pro provoz

B Trial in progress — zkusebni tiseky v provozu

* Holland - First country with product approval —
Apr 2004. Now installed onto a total of 35km of
track.

"> Trial proposed — navrh zkusebnich tsekd o
Zajem o zkousky:
National Networks—narodni drahy
« Germany — Corus dampers in DB track since urban Network- pfiméstské drahy
June 2006. Now installed on over 7km of track,
further installations planned 2010.

 France — Product approval granted April 2007.

« UK, Network Rail — approval granted July 2009.
First installation late 2010 as part of Thameslink
project.

« Australia — New commuter line, Sydney. 16km of
track fitted with Corus rail dampers, Sept 09

« Several trials also in progress Sweden (July 08),
Austria (Sept 08), Finland (Oct 08), Oslo (Sept
09), Czech Rep (Sept 09)




EUROPEAN REGULATION

evropské smernice
European regulation says: rail noise abatement - Moznosti ochrany proti
hluku dle evropskych predpisu:

1. Measures at the source — aktivni opatreni pfimo snizujici hluk zdroje

2. Passive measures like barriers — pasivni opatreni (bariery)

3. Measures at buildings — opatreni v budovach
(changing windows) (vyména oken)




RESULTS DEUTSCHE BAHN
projects: GERSTHOFEN, ST. GOARSHAUSEN,
HAMBURG, KAUB
vysledky méreni Deutsche Bahn
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SUMMARY OF TEST RESULTS- vysledky mereni

Fixing- Reduction-snizeni
upevnéni hluku

Country Tracktype-typ traté |Tuned Rail Damper

360 mm, between

Netherlands [UIC 54, Vossloh new clips [3,4 dB (overall)

sleepers
5.8 dB (rall
France UIC 60, Nabla 300 mm, between “U” clip (rail)
sleepers (600mm c/c) 3.4 dB (overall)
400 mm, between :
Sweden UIC 60, Pandrol E sleepers (650mm c/c) new clips |6 dB (overall)
9 dB (rail
Germany UIC 60, Vossloh 360 mm, between new clips (rai)
sleepers (600mm c/c) 3.5 dB (overall)

480 mm, between

Australie AS60, Pandrol E sleepers (650mm c/c)

new clips (Upto 4 dB

360 mm, between

Germany S49/554, Vossloh sleepers (600mm c/c)

new clips (2.5 - 3.5 dB (overall)

Podebrady




INSTALLATION TUNED RAIL DAMPERS
instalace tlumicu

Smaller (pilot) projects done manually — malé akce- ruéni instalace

Remove ballast, apply acoustical contact paste, install tuned rail dampers and special
clips — odhrnuti $térku;naneseni kontaktni pasty;pripevnéni tlumic sponami

Installation possible in short track closures — nutna vyluka

100 up to 150 meter track an hour with 12 people — 100-150mkoleje/sménu s 12 pracovniky

Removing: 150 up to 200 meter track an hour with 12 people — rychlost odstranéni 150-
200mkoleje/sménu s 12 pracovniky

High safety costs — vysoké naklady na bezpecnost prace




RDM THE NEW RAIL DAMPER MACHINE
novy instalacni stroj

No logistical problems: up to 1600 meter track in 1 shift possible
Logisticke problemy vyreSeny: do 1600m koleje za 1 sménu

Installation up to 300 meter single track an hour

Rychlost instalace je do 300m koleje/ hodinu

No need to block or secure the other tracks

Provoz na vedlejsi koleji mize probihat bez zajistovani

Less safety costs — nizsi naklady na bezpecénost prace




RDM THE NEW RAIL DAMPER MACHINE




MAINTENANCE WORKS TUNED RAIL DAMPERS INSTALLED
udrzba traté s tlumici

SilentTrack has no impact on track maintence activities
Systém SilentTrack neme vliv na ¢innost udrzby

Tamper working on track where Track after tamping in Bingen

raildampers are installed Germany
Trat’ po podbijeni v Némecku




MAINTENANCE WORKS TUNED RAIL DAMPERS INSTALLED
udrzba traté s tlumici

SilentTrack has no impact on track maintence activities

Regulator working on track with
raildampers installed
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MAINTENANCE WORKS TUNED RAIL DAMPERS INSTALLED
udrzba traté s tlumici
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INSTALLATION TUNED RAIL DAMPERS
Instalace tlumicu

Pilot Podebrady : manually 7,8 km project St. Goarshausen
with RailDamperMachine
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BENEFITS AND SELLING POINTS
proc¢ instalovat SiletTrack

Tuned Rail Dampers . the best environmental solution to railway noise:
naladéné tlumice jsou nejlepSim resenim snizovani zeleznicniho hluku z hlediska
Zivotniho prostredi

v’ Proven system — vyzkouseny fungujici systém

v" High noise reduction capability - at source- schopnost vysokého snizeni
hluku primo ve zdroji

v Maintenance-free — bez naroku na tdrzbu

v' Can be re-used when rails are changed — moznost opakovaného uziti po
vyméne kolejnic

v No interference with track maintenance operations — neprekazi tdrzbé trati

v" Visually unobtrusive (unlike noise barriers!) —vzhledové nenapadny (na
rozdil od protihlukovych stén)




Thank you
Dekuji




