UIC Railway Noise Days

2025



Agenda

09:00 - 09:30 Welcome addresses & introduction
* Jakob Oertli (SBB) Chair of UIC Noise and Vibration Sector
09:30 -10:00 Seating Arrangement & Division in Groups

10:00-10:30

10:30-11:00
11:00-11:30

11:30-12:00

12:00-12:30

12:00-12:30
12:30 - 14:00

Interactive debates - Session 1

Debaters: Bart Van Damme (EMPA) Jenny B6hm (DZSF)

* Which has a higher potential for noise mitigation: the vehicle or the track?
Coffee break

Interactive debates - Session 2

Debaters: Ard Kuijpers (M+P) Rudiger Garburg (DB)

* Have the railways undertaken enough to reduce noise?

Interactive debates - Session 3

Debaters: Lorenzo Franzoni (UIC) Franck Poisson (SNCF)

* Should railways promote higher or lower noise limit values along railway lines?

Interactive debates - Session 4
Debaters: Pinar Yilmazer (UIC) Alf Ekblad (TRV)

* Should railways promote or attempt to prevent construction next to railway lines?

General discussion and debates recap
Lunch Break & Sponsors Booths

SUSTAINABILITY
Action Week



Agenda

Qo

14:00 - 15:00

Global Framework | Railway noise management and maintenance
* \ytaute Bacianskaite, Directorate-General for Environment (DG ENV) of the European Commission

* Sandy Zaehringer, Directorate-General for Mobility and Transport (DG MOVE) of the European

Commission
* Ethem Pekin, Community of European Railway and Infrastructure Companies (CER)

* Bertrand Goalou and Carlito (Bing) Mendoza Rufo Jr. Asian Development Bank

15:00 - 15:20
15:20 - 16:45

16:45-17:15

18.00 - 20.00

Coffee break | ERJU QuieterRail

ERJU-QuieterRail | On-board roughness measurements and rail grinding
° Acoustic rail roughness as a noise control measure - Baldrik Faure (SNCF)
° Points of view in terms of on-board measurements
o Supplier perspective - Ard Kuijpers (M+P)
o Research perspective - Luis Baeza (UPV)
° Rail grinding & annoyance: UIC ACORD - Juliette Florentin (Infrabel)

° The EU-QuieterRail WP3 approach: How you can participate - Pinar Yilmazer (UIC)

Summary and closing session
“Reflections on more than 30 years in the railway noise business: Personal observations and lessons
learned”

Jakob Oertli (SBB) Chair of UIC Noise Vibration Sector

Networking drinks and reception (Atrium)

- .
QL"eterRa |l Zurope’s - This project has received funding from the European Union’s Horizon Europe research and innovation programme under Grant Agreement No 101176865.




WHICH HAS A HIGHER
POTENTIAL FOR NOISE
MITIGATION:

sorvanoamme  VEHICLE ORTRACK? sonny 85hm

Scientist at Laboratory for Scientific Consultant for

Acoustics/Noise Control Railway Noise and Vibration
Swiss Federal Laboratories for Materials German Centre for Rail Traffic Research at
Science and Technology (EMPA) the Federal Railway Authority (DZSF)
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Ard Kuijpers

CEO and Senior Consultant

M+P

HAVE THE RAILWAYS
UNDERTAKEN
ENOUGH TO REDUCE
NOISE?

SUSTAINABILITY
Action Week

Rudiger Garburg

Senior Consultant
Noise and Vibrations

Deutsche Bahn AG

Center of Competence Rail Technology
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Lorenzo Franzoni

Sustainability Advisor

uIC

SHOULD RAILWAYS
PROMOTE

HIGHER OR LOWER
NOISE LIMIT VALUES
ALONG RAILWAY
LINES?

%% iy

SUSTAINABILITY
Action Week

Franck Poisson

Manager at the Rolling Stock
Engineering Center

SNCF Voyageurs
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Pinar Yilmazer

Head of Sustainability
Programme

UIC

SHOULD RAILWAYS
PROMOTE OR
ATTEMPT

TO PREVENT
CONSTRUCTION NEXT
TO RAILWAY LINES?

%% H®

SUSTAINABILITY
Action Week

Alf Ekblad

Senior Specialist Vibration
UIC Noise Vibration Chair

Swedish Transport
Administration
(Trafikverket)
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GENERAL DISCUSSION AND RECAP




MULLER-BBM

RalL TECHNOLOGIES

€ELPA
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rey & Veit

Solutions for silence

renfe

NOISE AND VIBRATION
TECHNICAL ADVICE

/1], NOVITA
o/

|;qu;1 Visit Our Sponsors & Our Posters

o VIiBRATEC Y'¢

NOISE FROM PARKED TRAINS

MARTIN RISSMANN (VIBRATEC,FRANCE), PINAR YILMAZER (UIC, FRANCE), MARTIJN WOLF (NS, NETHERLANDS)

Quieter or Noisy Neighbours?
Ever wondered why trains make noise even
when they're not moving?

Parked trains - those taken out of
commercial service for longer periods, like

The Need for Comparable Data
Current noise measurement data varies
due to:
4 Different Measurement
Procedures - Inconsistent
ies make

Standardising Parked Train
Noise Measurement

75718: Measurement
procedures and noise data
collection criteria

@ Objeoti

overnight ata terminus orina cel
yard - still produce noise. Why?

Parking
I

& H 5t
g 58 Resting H Eg
. 28 i

Definition ofa parked train [LIC report] TIMe

9 Why Do Parked Trains Emit Noise?

Even at rest, trains rely on various technical|

systems to:

~ Prevent overheating or frost damage

¥ Maintain compressed air for braking
systems

~ Stay ready for quick deployment into
service

~ Ensure onboard comfort & safety

@, Main Sources of Noise:
L1 HVAC Systems: Keeping the interior
climate-controlled
i Cooling Fans & Pumps: Preventing
overheating of components
78 Compressors & Valves: Maintaining
air pressure for brakes & doors
4 Traction Systems: Supporting
cssential electrical functions
W, Electric Main Power Switch:
Managing energy supply

y

Who we are

« Enginesring in structural dynamics, noise &
vibration

« 100 passionate experts

Headquarters near Lyon (FR)

Over 35 years of experience in the railway

sector

AN

( P VIBRATEC Services \

difficult.
© Varying Train Operating Modes —
Noise levels change depending on
operational settings.

Lack of Standardised Documents|
—Incomplete records hinder accurate

assessments.
] . :
2 9 !
38 I o
£ w0 : .
Fi . 1
ia I ! 1 * Standby
HEA R o |« seeping
& 50
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Sound power level of HVAC compenents [UIC report]

Why Does Comparable Data Matter?
The TSI NOI revision now includes
parking noise, emphasising the need for
reliable data to:

Identify whether specific noise

limits are necessary.

Define standardised noise limits if

required.

Develop effective noise reduction
strategies.

What we can do for you

* IRS/ISO 3095 compliant noise
measurements

Data processing & analysis
Training & support

» Staff leasing
Contact: Martin Rissmann /
martin.rissmann@vibratec.fr — S

 Establish a harmonised methodology
+ Ensure equal knowledge for all
stakeholders

+ Guarantee comparable data

@ 150 3095 Alignment: follows the
parking noise annex of the new ISO
3095, acting as a practical guideline for
its implementation but differs in:

+ Temperature considerations

+ Tonality assessments

* Measurement mesh

@ Requirements & Effort:

* Low background noise needed to
eNsure accurate Measurement.

* Noise is assessed under four
specific testing modes. Pre-
checking these modes is essential,
training is strongly recommended.

+ & Preparation: Minimum 3 months

+ Familiarisation with
measurement procedure

+ Gathering data & documentation

+ Expertconsultation (maintenance
teams, rolling stock suppliers)

= Organising logistics: train,
location, equipment, staff, and
notifying neighbours

+ ¥ Measurement: At least 1 full day
or night, depending on preparation

quality & available equipment.

A structured approach ensures ensures data consistency & clear guidance! & ®

UIC Report
Noise from
Parked Trains

2023 2025

IRS 75718
publication

Update on - Nolse " TSINOI
150 2095 e Revision
New version . (ERATWG)
5058 collection 5028

L)
¥
SUSTAINABILITY
Action Week



https://www.muellerbbm-rail.com/homepage/
https://sundv.de/en/home-english/
https://elpa.si/
https://www.atkinsrealis.com/?mc_cid=12cad854f9&mc_eid=UNIQID
https://neel.com.pl/web/?jezyk=en
https://www.renfe.com/es/en

M U HE==8=1=1Y Need to step up your inspection and

RAIL TECHNOLOGIES maintenance to save costs?

ELPA, environmental management and tribotechnology, Ltd. | E-mail: info@elpa.si | Web: www.elpa.si

Mdller-BBM Rail
Technologies brings you
state-of-the-art inspection
solutions for wheels and
rails — trusted worldwide
for precision, reliability,
and performance.

muellerbbm-rail.com

The clue without the glue Schrey & Veit®

Rail dampers from Schrey & Veit provide smart noise mitigation
directly at the track. They are individually tuned, fireproof and can
be installed mechanically in no time. Since they do not require any NOiSE, Shock & Vibration control
adhesive, they are approved for all tracks in Germany and many

countries worldwide.

Solutions for silence

into all proble
B P
oplication devices 3
and\lsed CHFC (Composite Hard Ll und) DBM® composite . o A
distances itself from the use of lubricants in railfricti anagement Effgec_twe and sustainable
prleci\sely for the sake of traffic safety.. noise protection
\ \

Visit Our Sponsors



https://elpa.si/




14:00 - 15:00 Global Framework | Railway noise management and maintenance

* \Vytaute Bacianskaite Directorate-General for Mobility and Transport (DG MOVE) of the European

Commission
* Sandy Zaehringer Directorate-General for Environment (DG ENV) of the European Commission
* Ethem Pekin Community of European Railway and Infrastructure Companies (CER)

* Bertrand Goalou and Carlito (Bing) Mendoza Rufo Jr. Asian Development Bank

15:00 - 15:20 Coffee break | ERJU QuieterRail
15:20 - 16:45 ERJU-QuieterRail | On-board roughness measurements and rail grinding

Ag e “ d a e  Acoustic rail roughness as a noise control measure - Baldrik Faure (SNCF)

° Points of view in terms of on-board measurements
o Supplier perspective - Ard Kuijpers (M+P)
o Research perspective - Luis Baeza (UPV)
° Rail grinding & annoyance: UIC ACORD - Juliette Florentin (Infrabel)

° The EU-QuieterRail WP3 approach: How you can participate - Pinar Yilmazer (UIC)

16:45-17:15 Summary and closing session
“Reflections on more than 30 years in the railway noise business: Personal observations and lessons
learned”

Jakob Oertli (SBB) Chair of UIC Noise Vibration Sector
3 18.00-20.00 Networking drinks and reception (Atrium)

- .
QL"eterRa |l Zurope’s - This project has received funding from the European Union’s Horizon Europe research and innovation programme under Grant Agreement No 101176865.
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Carlito (Bing)

Vytaute Bacianskaite = Sandy Zaehringer Ethem Pekin Bertrand Goalou Mendoza Rufo Jr.

Policy Officer Policy Officer Head of Economic Principal Transport Senior Safeguards
Policy and Sustainability Specialist Specialist




Key developments of the EU noise
policy and legislation

UIC Rail Noise Days March 2025
Y “K

Vytaute Bacianskaite, DG ENV
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Context

.

////

— European
= Commission



https://environment.ec.europa.eu/strategy/zero-pollution-action-plan/zero-pollution-targets_en
https://environment.ec.europa.eu/strategy/zero-pollution-action-plan/zero-pollution-targets_en
https://www.eca.europa.eu/ECAPublications/SR-2025-02/SR-2025-02_EN.pdf
https://www.eca.europa.eu/ECAPublications/SR-2025-02/SR-2025-02_EN.pdf
https://www.eca.europa.eu/ECAPublications/SR-2025-02/SR-2025-02_EN.pdf
https://www.eca.europa.eu/ECAPublications/SR-2025-02/SR-2025-02_EN.pdf

Strategic noise maps and action plans on railways

Mapping scope:
Annex V — requirements for actions plans

Noise reduction measures in force, long-
1) major railways (> 30 000 term strategy, cost benefit assessment

<

§ trains a year)

‘} 2) In strategic noise maps for
?’ ~ agglomerations (> 100 000

inhabitants) a special focus on

the noise emitted by: <...> rail

- traffic technical , , regulatory or
land-use measures at selqeuci:’g?gr of redsuocl’jlr?g of economic
planning noise . transmission = measures or

sources, ’ incentives

European
Commission

25
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New trends - 2nd Zero Pollution Monitoring and Outlook Report

Number of people exposed to long-term day-evening-night

noise levels =55 dB

Millions
120
END
100
WHO
80
END
60
40
END
20
WHO
0
2012 2017 | 2017 2022
baseline .
Mational noize assesment methods Harmonised noise assesment methods

Air M Rail M Road

transport noise levels based on the
END and WHO thresholds in 2022

_—

I 1 6-9

19.0

‘23
II 14.3

o 20 40

Urban areas

60 20 100

B Outside urban areas

Number of people exposed to day-evening-night long-term

Aircraft

120
Millions



Road, rail and aircraft Road traffic
Estimated % change of people highly annoyed due to noise Estimated % change of people highly annoyed due to noise

140
120

120

100 \

80 S~

60

2017 2022 2030

Aircraft traffic
Estimated % change of people highly annoyed due to noise

40

20 120 o
80
- I
0 0
2017 2022 2030 2017 2022 2030 |

= Annoyance - = (Conservative scenario = = Optimistic scenario



ECA special report on urban pollution

Main findings

v Implementation gaps;

v Reporting thresholds only cover
part of the EU population that may
be exposed to harmful levels of
noise;

Lack of effective measures
chosen;

Gaps in mapping and reporting
noise, unknown progress;

No EU limit values or reduction
v’ targets related to noise.

AN

A NEANERN

\ reporting thresholds as closely

N.B! Report covers 3 selected cities: Athens, Barcelona, Krakow

Recommendation — Prioritising actions
@t noise pollution by 2029
The Commission should assess the
feaS|b|I|ty of: \

mtroducmg EU noise- reductlén
targets and noise limits in the|
Environmental Noise Directiv

@

aligning the noise exposure

as possible with those

\ecommended by the

European
Commission




Next steps

— Follow up on the Implementation Report of the Environmental
Noise Directive (2023)

Streamline and improve the implementation of the current
Environmental Noise Directive

Assess the feasibility of introducing EU noise-reduction
targets and noise limits in the Environmental Noise Directive

Continue working in prioritising actions in source-specific
legislation and sectors



https://environment.ec.europa.eu/document/download/d28b97d8-235d-4454-8df1-988caa6a7950_en?filename=COM_2023_139_1_EN_ACT_part1_v3.pdf
https://environment.ec.europa.eu/document/download/d28b97d8-235d-4454-8df1-988caa6a7950_en?filename=COM_2023_139_1_EN_ACT_part1_v3.pdf

Commission’s request to ERA on

the revision of the TSls
TSI NOISE

UIC Rail Noise Days March 2025

¥t *:K

Dr. Sandy Zaehringer DG MOVE

I
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Requirements in TSI Noise

» 2019 introduction of ,quieter routes” in TSI Noise
» Minimum length: 20 km
» Average of 12 freight trains per night
» From 8/12/2024 vehicles need to meet certain noise limits (if operating on quieter routes)
» List of quieter routes on ERA Homepage

» Limit values in chapter 4.2. TSI Noise for:
» Stationary noise

Starting noise

Pass-by noise

Driver's cab interior noise

YV V V V

Not yet defined for ,parked trains”

European
Commission



Future TSI revision

Clarity and
transparency

Reduce complexity

Increase accessibility

32

Complete the Single
European Railway area

Reduce future rail
system cost

Rapid uptake of innovation

European
Commission
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Topics for the new request to ERA

» Optimised Regulation (OR)
» Innovation uptake (1U)
» Completing SERA (CS)

» Additional studies (AS)

— 16 topics

— 22 topics L 3 1o be specified in revised TSI

— 36 topics

- 7 tOpiCS:F > To analyse certain topics

ommission



Multianual approach

* Topics with assigned to short-, mid-, and long-term delivery timelines
— predictability regarding the change of legal framework

* Request planning to be revised yearly:

Reporting by ERA on progress made on June RISC of each year
Adjustment to the request presented in November RISC of each year

— Flexibility to take constraints and dependencies (e.g. STIP,
EN standards, results from studies) into account

34

ommission



Topics for TSI NOI

TSI NOI specific actions for revision 2028/2029 (mid-term):

CS-30

Completing SERA
(Single European
Railway Area)

Definition of parked train and respective noise limits, assessment methodology

35

CS-09

CS-10

Composite brake
blocks (CBBs) in
Nordic winter
conditions
Provide deadline
for historic CBB in
TSI

Review existing specific cases to
harmonise requirements on CBB in nordic winter conditions

Replace the reference to UIC 541-4 with a concrete deadline in the TSI

European
Commission



Topics for TSI NOI

TSI NOI specific actions for revision after 2030 (long-term):

- Assessment of legal framework (environmental legislation included) on exposure to
vibrations neighbouring areas of railways (limit values, measurement/calculation
methods)
IU-10 Vibrations - Requirements on measurement methodology and infrastructure-related and/or
vehicle related limit values for the vibrations/structure borne noise induced by the
railway system to the neighbouring areas

36

European
Commission




Noise limits for parked trains

> Deliverable for ERA recommendation 2028
> Definition of parked train

> Noise limit(s)

» Assessment methodology
» TWG Noise created

> Kick-off meeting 23.10.2024

» 2nd meeting 29.01.2025

> Next meeting 25.04.2024

37

European
Commission



© European Union 2023

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are
not owned by the EU, permission may need to be sought directly from the respective right holders.

Slide xx: element concerned, source: e.g. Fotolia.com; Slide xx: element concerned, source: e.g. iStock.com

— European |
= Commission



https://creativecommons.org/licenses/by/4.0/

DG MOVE Dr. Sandy Zaehringer DG ENV Vytaute Bacianskaite
Policy Officer — Seconded National Expert Policy Officer

European Commission European Commission
DG Mobility and Transport DG Environment

DG MOVE C.4 - Rail Safety and Interoperability DG ENV C.3 - Air Quality and Urban Policy
Rue De Mot, 28 - 04/111 Avenue Auderghem, 19

+32 229-86851 +32 229-89804
sandy.zaehringer@ec.Europa.eu vytaute.bacianskaite@ec.Europa.eu

http://ec.europa.eu/transport/index en.htm http:

39

European |
Commission



mailto:Sandy.zaehringer@ec.Europa.eu
http://ec.europa.eu/transport/index_en.htm
mailto:vytaute.bacianskaite@ec.Europa.eu
http://ec.europa.eu/transport/index_en.htm

—

CER

The Voice of European Railways

CER Economics
CER Environment
Working Groups

UIC Sustainability Action Week

UIC Railway Noise Days
11 March 2025




Estimated number of people exposed to long-term harmful levels of road, rail and aircraft noise, EU-27

Number of people exposed to long-term day-evening-night

Millions

120

100

80

60

40

20

2012

4t

2017

noise levels 255 dB

2017 2022
baseline

£

National noise assesment methods

Air

B Rail

-
Harmonised noise assesment methods

B Road

Number of people exposed to day-evening-night long-term
transport noise levels based on the
END and WHO thresholds in 2022

END

WHO

END

WHO

END

WHO

2.3

87.0
Road
110.4
16.9
Rail
19.0

Aircraft

143
20 40 60 80 100 120
Millions

Urban areas B Outside urban areas

MNotes: Lden,day-evening-night noise level. Based on data submitted under END, where Member States are required to produce strategic noise maps for roads with more than 3 million vehicles per year,

—

CER

The Voice of European Railways

This Photo by Unknown Author is licensed under CC BY-SA



https://www.flickr.com/photos/amboo213/4020584983
https://creativecommons.org/licenses/by-sa/3.0/

EU citizens have a “noise” problem ch

The Voice of European Railways

= Road traffic remains the primary contributor to noise pollution; rail
and aircraft noise impact fewer citizens

= Between 2017-2022 only a marginal decline in the population
affected by noise levels

= Conclusions regarding this trend are difficult to make due to
changes in the calculation methodologies used during these years

= The Court of Auditors highlight the gaps and delays in assessing
and reporting the scale of noise by most EU member states

= EU fails to achieve its 2030 target of reducing the number of people
chronically disturbed by transport noise levels of at least 30%



Outlook on the EU noise policy and -
railway noise mitigation strategy

= Additional measures including regulatory or legislative changes
expected

= The Court of Auditors recommend the Commission by 2029

implementation date to assess the feasibility of:
= Introducing EU noise-reduction targets and noise limits in the END
= Aligning the noise exposure reporting with the WHO recommended values

= Railway activity is projected to grow:
= EU level noise impact assessment needed to see modal shift from road to rail
= Measures both on hot-spots and areas with moderate noise levels
= Focus on cities, which struggle to address noise pollution effectively
= Interventions to reduce the impact of rail noise on children’s health (schools)



Final comments —

CER

The Voice of European Railways

= Quieter routes are now in force - noise from rail freight to reduce?

= Focus is on parked trains — address measurement procedure and
harmonized data

= EN ISO 3095 is a perfect framework for measurement specification
of noise from parked trains

= Need to collect data to support the definition of relevant and
achievable limits

= Coordinated EU measurement campaign under the UIC umbrella is
needed

= Such campaign requires a suitable EU funding to commence in 2025



For further information:

Ethem Pekin & Chiara Locatelli

Economics Unit
Tel: +32 496 599 316
E-mail: etp@cer.be or chl@cer.be

For regular updates on CER activities,
visit our website: www.cer.be
or follow 9 @CER_railways | [}y CER

—

CER

The Voice of European Railways



https://www.linkedin.com/company/cer-community-of-european-railway-and-infrastructure-companies-
mailto:etp@cer.be
mailto:chl@cer.be

Managing Noise Impactin
the Philippines

Case of North-South Commuter Project

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



Selected Flagship and innovative Projects
PHILIPPINES: North-South Commuter Railway

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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PHILIPPINES: North-South Commuter Railway
Project description and ADB support - financing

Malolos—Clark Railway Project (53 km)
= Approved in 2019
- ADB financing: $2.75 billion

South Commuter Railway Project (55 km)

= Approved in 2022
- ADB financing: $4.3 billion

Clark—New Clark City Railway (18 km)
= ADB Peer Review of Feasibility Study ongoing

Technical Assistance

- TA-9570-PHI: Railway Project Implementation Support
and Institutional Strengthening ($3.9 million grant)

= TA-9913- PHI: Strengthening the Transition of
Vulnerable Communities Affected by the Malolos-Clark
Railway Project ($2 million grant)

= TA-6922-PHI: Strengthening the Transition of Vulnerable
Communities Affected by the South Commuter Railway
Project ($2 million grant)

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.

@ New
3 Clark City
N 170 e |

1L San Fernando

Apalit

Calumpit K

Malolos
Guigi



Malolos-Clark Railway Project
North-South Commuter Railway, PNR Clark - Phase 2

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriat

® HNew

% Clark City
Clark ]
International %

Airport 9 ;

ADB will help finance the construction
of the 51.2 km railway from Malolos to
Clark International Airport and the

1.9 km Blumentritt Extension.

San

The Malolos-Clark Railway is part of the 163 km North-South
Commuter Railway (NSCR) that will link New Clark City and the
Clark International Airport to Manila and to Calamba City by 2025.

ADB and JICA
cofinancing

Th_e Malnlns:-CIa_nrk The project will improve local, national, and international
P:allway.PmJECt 's.the connectivity with the direct link to the international airport at
s_lngfe P'gge“ pro!ect % Clark, making it a gateway to Asian destinations.

financing of ADB in Calumpit

=, Target maximum rail

@ speed of up to

Eri

Z—% Travel time cut from
%/ 2-3 hours (bus) to

the Philippines and Asia.

—

Malolos ™ 1 hour (train) 160 km/h
£ i ) ; s®s Blumentritt-Clark
o s, . WAotro Mana ) 2 r,:I‘-. E’_‘"""O"‘E'“ ; "’ daily ridership of
A | Subaray o - == friendly public 81,000 by 2022 and
mm' transport 342,000 by 2025
W ' Ongoing project with \ Ease chronic E’ All stations to have
i g ¥ Irf road congestion U universal access and
36.9 km intermodal facilities
Solis ¥ A’ Spur for easy transfer to
Blumentritt Z=Z economic other modes of
growth in public transportation
1 Tut I.é).'tl ) Central L ) )
Luzon 3_) Project will serve
ADBand JICA % New Clark City's
cofinancing estimated future 1.2
n million population
/ South Commuter
I;:'lehé Rallway Project

ADB and JICA cofinancing
propased for ADB approval
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mmm Malolos-Clark

The Malolos-Clark Railway
Project will follow the
resettlement and environment
safeguard policies of ADB, JICA, %

and the Philippine government.
4 Calamba

Railway Project
Morth=5outh

Commuter Hailway

technology in constructing
an elevated railway to
minimize disruption and
flood risks in communities.

\The project will use cutting-edge

Project Phase 1
South Commuter
Railway Project

k



South Commuter Railway Project
North-South Commuter Railway (NSCR), PNR Calamba

The NSCR will improve local, national, and international connectivity with the direct link
to the international airport at Clark, making it a gateway to Asian destinations.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with apg
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inancing

Intercannectivity with Other Railways

LSS
' Madales 3
Clark Ietwnitionsl
Asrpert

Satarmy
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Ralbway Project

Travel time cut from 1
to 2 hours by bus to 45
mins te 1 hour by train

Spur economic growth
in South Luzon

Reduce net greenhouse
emissions by over
344,000 tons of CO2
annually by 2040*

Ease chronic road
congestion™

=

7= Target maximum rail
" & speedofupto120 kmfh

Estimated daily
ridership of 600,000
passengers during
full operations®

Over 59,000 direct

-+ jobs for NSCR during

construction and
over 4,600 jobs
upon operation®

All stations to have

intermodal facilities
for easy transfer to
Phase other modes of
La public transportation™
Ongoing project with . o
I1CA financing X Designed to provide
oo safe access for all,
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Blimnantritt & disabilities*
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Issues in the Philippines

* Following standards, the noise measurement equipment
measures instantaneous noise and not exposure

* Lack of measurement procedure —we recommend the US
standards but the community finds it hard to follow

* The ADB uses the WB-EHS + 3 dB limit but almost impossible to
meet during construction, what to do?

e Noise environment

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



Philippine North-South Commuter Railway
Project

* What we wantto do.....

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



Philippine Railway Project in the Philippines

* Where we are starting from ......

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



[ J [ ]
Baseline Noise Levels - g - o
1
No.
Holse Noise | Area Holse
Date Time Is Date Time L is| class Period L 1
° Mar 24, July 16, ¥
22 | orssm | sas | YIS | o7sen | 704 Moming | 45 dBA
e O re e rOJ e C Mars 208 | 1st2H | 619 | Y9 E: | 1s1sH | 653 Daytime | S0aBA | T
NO9 AA
Mars 2018 | 2007 | 731 | YA | 2140m | 612 Evening | 45aBA | ¥
Mar2d | oasa | gon | Y9Yi® | 22ash | 578 Nighttim | apoea | ¥
dan 2t | oraen | eea | M9 | oe12n | 600 Moming | 45aBA | ¥
Jan | tesen | e17 | YWY | q00en | sa3 Daytime | s0aBA | ¥
N10 AA
“'ggff- 1aser | gzo | MY Jf- 1920H | 68.1 Evening | 45aBA |
anZ | 2aoeH | eas | YA | 2assH | 56 Nightm | apoea | ¥
Mar 24, July O, Y
224 | oeaon | eas | YW OE | gpsan | gaz Moming | 45 dBA
Mars 2018 | 103sH | 785 | Y90S | osaen | 7a3 Daytime | S0gBA | T
N Ty 06 A ¥
;I‘ZHE' 1800H | 63.0 gi& * | 2003H | 621 Evening | 45 dBA
Mardd | zatsm | 773 | Y908 | gassh | ean Nighttim | gpoma | ¥
JanZs | oesti | 707 | 22T | ooon | 7os Moming | soaBA | ¥
danZS. | 124 | g4 | MEET | qaa0m | 81 Daytime | 55aBA | ¥
N12 A
danZd. | 1oosm | 7as | MU= E | qg10m | 758 Evening | S0RA | T
Jan 25, June 27, Mighttirm ¥
shee | 22ark | a3 | 0| grisH | s03 MM | 45 aBa
Mars 2018 | o7som | 725 | YO8 | gsasy | 728 Moming | 45aBA | ¥
Feb 22 | tetan | 718 | 22 | 015k | 708 Daytime | soaBA | ¥
N2 o2 Ty 06 A ¥
g 1954H | T34 2018 1810H | 8022 Evening | 45 dBA
Mar & 2018 | 2208H | 74.2 J'ﬁiﬁﬁ + | 23221 | 620 ”'92“"“ saea| ¥
Marg 2018 | 0s20H | 812 | Y= | osoaH | 773 Moming | S0ama | ¥
e
ce Eom ' Feb 22 | tosam | 17 | U2 2T | yisom | 732 Daytime | s5cma [ Y
B SO0 N1% ™ Feb 27 June 26 A Y
LEGEND: B i, I K - 3018 1825H | Td48 TR 2040H | TBO Evening | 50 dBA
Mar & 2018 | 0340 | 745 J';fif- 1004H | 723 ”'92“"“ asaBA | ¥
Jan 36, June 36, Y
R S i S ; an25 | oessH | eas | M2 | graoH | 74z Moming | 45 dBA
anZE | 12san | ers | MUEES | taa0H | 6 Daytime | S0dRA | T
N1S AA
s ] Scale: Jan 25, June 25, ¥
N::;‘:‘:IS S 260 AMBIENT NOISE R T 2018 1834H | T46 2018 1900H | 635 Evening | 45 dBA
GEQSPHERE, 2019 SAMPLING STATIONS -_— Jggé&-. soesH | E5.0 Jlﬁiéxl 01304 | 653 ngl;rurn 40 GBA ¥

Figure 1: Ambient Noise Sampling Station Map ormation is accessible to ADB M



Additional

baseline (41 locations)

- — Coordinates Average Nolse g:mlnan:‘: SN
0. acaton urce o 2T -3
Table 8: Additional Moise Measurement Results Latitude Longitude Day | Might Moise
e Average Noiss ro—— 5 gaa: IsdruLHu'nas. N 14 41°30° | E 121:08 36 520 548 I:uh:r;y:le.
Mo, Location Source of Remarks Uyan, _agin 20p
Latitude Longitude Day Might Molse £ | Bamingham Vilage, | N14° 1435 | E121°08 1T 585 556 | Matorcycle, Cars,
T | langlang &, N1 1147 | E 12009 40 656 | 500 | Motorcycle, Cars, Sia. Rosa, Laguna Paople
Calamba Laguna Dag, Tricycle 7 | Katapatan Homes, | N14°15' 35 | E 121207 59 518 58.3 | Matoreycle, Cars. | ongoing
2 | Mear Villa Carpio [TREERFS E 12409 547 | HoData | Construction Sita. | Slum Arma, Cabuyan, Laguna Paagle hause
Subdivision, 53.74" 10.56" Dag, Paopla unzafe (Beside mr§1rucbun:
Calamba, Laguna during Pamanatasan ng playing
righttima Cabuyan) haskethall
3 | San Cristobal N18: 1332 | E 121208 45" 521 564 | Motocyde, Cars | Videoke 8 | Marymille Acadenny, | N 142175 | E 12007 14° 83| | Gem, Motcrycle,
Garden Homes, Sta. playing. Santa Ross, Laguna Dag, Train
Resa, Laguna Playing § |Dmkseizala | N1d18 17 | E121:06 41 596 | 546 | Dog Molocyce
Baskathall
duri Subd , Santa Rosa,
ring
rightime Laguna
- 10 | Howard Village, N 1de 16" E121:05 564 582
§ | VilaPalao Gubd, | N14°13 45 | E 121°08 52° 13| B38| Moloroyoe Cars, | flaping b : .
cal Tagapa, Santa mr 57.71
amba Laguna People, Jeepney, | baskatball Rosa, Laguna
Peopla
11 | Near Platero- G. N1419° 18" | E 121205 25" 51T 443 | Matorcycle, Dog
Sigua Aoad, Bifian,
Laguna
Coordinatos Aovorage Nolss Dominant 12 | Parking Area, Pacita | N 1420 48" | E121°0F &% §0.3 5.1 | Cars, Tricycle,
No. Location Source of Remarks Comglex, San Matarcycle
Latitude Longitude Day Might HNoise padro, Laguna
38 | Visayan cor. N 142 35 19" | E 121200 16" [ZX] B62.3 | Cars, Motorcyde, | maforcycla 13 | jasmin cor. Crismore | M 142 21 23* | E 121221 28" 4.4 55,5 | Cars, Tricycle,
Dominga Santiago Peapla revalution ave., San Pedro Matorcycle
51, Sampaloc, Laguna
Manila 14 | Ricarta 5t 8an N14 217 64" | E121:0F 15 550 514 | Matorcydle,
39 | Sobnadad cor V. N 14236 30" | E 121959 54" 656 B0.8 | Trucks, Cars, Pedra Laguna Jeapney, Cars
Cruz, Sampales, Matarcycle, 15 | E. Rodriguez Jr. N14: 2237 | E121:02 54" 69.0 53.4 | Cars, Tricycle,
Manila Tricyde, Jeapney Ave, Bray. Matorcycle,
40 | AL Cristobl St N1437 2 | E 121259 25" 553 57.9 | Cars, Molorcyda, Tunasan, Jaapney, Truck
Sampaloc, Manila Peaple Muntnlupa City
41 | Verlax Road (Near | N 14237 13" | E 121255 08 64T 553 | Cars, Molorcyda, | engne (infrant of Brgy. Hall)
SM 5an Lazarg), Tricyde rmning
Manila 16 | St John St, JPA N14 23 07" | E 121:0F 46" 56.3 47.9 | Cars, Moloroyde,
Subd., Tunasan, Dag
Muntinlupa City
17 | SanFrangscoSt, | N 14023 31 | E 121:07 48 563 | NoDafa | Matorcycle, Videoks
Birgy. Putatan, Peaple playing;
Muntinlupa City unsafa
18 | The Church of Jesus | N 14224 E121:0Z 664 £5.2 | Cars, Tricycke,
Chist the Latter of | 18.1" arr Matorcycle,
Saind, Munfinlupa Jaspney, Truck
City
19 | naar Arevalo M 1422545 | E121°027 58" 5T 58.0 | Train, Motarcycle,
51 Parafiague City Peaple
20 | Espeleta St N 142265 31" | E 121:03 06" Na Data | Train, Motorcycle, | unsafa and
Muntinlupa City Peaple, fun tair toa naisy
dua ta fun
fair
21 | Lakefront Drive, N 1427 5" | E 12103 00" 565 61.1 | Cars, Tricycle,
Sucat, Parafiaque Malarcycle
City

Coordinates Average Nolse Dominant
Mo. Location etttude Longitude Day Night Suul.:muf Remarks
22 | Arthura Drive, N 14 28 E 121= 0F 928" 619 615 | Cars, Maolorcyla,
Mafialac Industial 16.58" Tricyce, Truck,
Estate, Brgy. Train
Bagumbayan,
Taguig City
23 | 1st Ave, Mafialac N 14228 38" | E121=03 05" 66.0 T2, | Truck. Cars,
Indusirial Estata, Tricyda,
EBrgy. Bagumbayan, Matarcycle
Taguig City
24 | EnicOil Gas Stafon, | N 14287 58° | E121=02 43" T4B 731 | Trucks, Cars, Siran
East Sarvice Road, Matarcycle,
Taguig City Tricyde, Jeapney
25 | Tih Day Adventist N14=29'45° | E121=2' 36" 596 621 | Tricyde,
Marian Road, Matarcycle, Cars.
Bacutan, Tagueg City Truck
26 | Caltex Gas Staban N 142300 33° | E129°071° 57 678 656 | Trucks, Cars,
{Mear C5 Matancycle,
Extansion), Tricyce, Jespney
Parafiaque City
27 | Rosal 5t, East N 142 300 E 12107 4.5 58.2 | Airplane, Ambulance
Sarvice Road, 5935 54.76" Matancycle,
Taguig City peaple. Dog
28 | AFPOV] Phasa Il N 142 31° E 12107 Ti3 694 | Cars, Truck, Helicopter,
Subd., East Sarvica | 2216 38z Jaapney, Tran Train
Fload, Taguig City pasEng
29 | Magallanes Villaga, | N 14°32 E 121=1' 816 590 568 | Cars, Matorcyda
Lapu-Lapu 5t., 0BT
Makati City
30 | Don Baseo, Ching N 14 32 E121=00 639 55.2 | Cars, Matorcyde
Roces Awve., Makati | 54.23° 55.5T
Ciby
N | Sagrada Familya cor | N 14e34°09° | E129=00° 13 56.4 54.9 | Cars, Malorcyd,
Amalista, Manila Tricyde, Truck
32 | 4th 5t 5. Ana, N 14234 35° | E129=0' 1° 614 588 | Cars, Malorcyda,
Manila People, Dog
33 | Kahiom 5t Marla | N 143458 | E 129000 157 595 Cars, jeepney,
matancycle,
pacpla
34 | 51 Lus Compound, | N 14235 18° | E 129=00° 16" 649 61.8 | Cars, Malorcyde,
Pandacan Manila Trucks
35 | Baata, Pandacan, N14235' 2 | E12120' 31" 67.0 646 | Jaspney, Cars,
Manila Truck,
Matarcycle, Train
36 | Oasis N14235°46° | E121°00 43" 606 588 | Cars, Tricyce, Train
Condomirium, Sta. Matarcycle, Train | Passing
Mesa Manla
37 | Hippodroma 5t N 142 36" 2 E 121200 31" 644 58.1 | Cars, Tricycle,
Sta. Mesa, Manla Matarcycle

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.




The additional 41 short-term, 30-minute noise measurements

Microphone height was set at 1.5m above the ground, least 7.5 meters from a reflecting surface as required in the ANSI/ASA
S$12.9-2013 Part 3.

The noise descriptor is the one-hour A-weighted equivalent sound level [Leq(h)]. The 30-minute measurement duration was
assumed to be “able to represent the one-hour Leq with a shorter-term measurement to reduce time and cost for the

measurement study, but without sacrificing accuracy” as provided the FHWA guidelines.
2 integrating sound level meters including microphone and preamplifier capable of 1-minute sampling intervals were used.

Each measurement is comprised of 30 records of 1-minute Leq at repeating intervals to allow the identification and removal

of unrepresentative events

sound meters were calibrated before and after the measurements using a Reed Instruments R8090 (SC-05) Sound Level
Calibrator.

additional noise measurements and day and nighttime results being located 1-3 blocks away from the project alignment
yielded noise levels that are, on the average, 17.6 dB(A) and 12.7 dB(A) lower than the previous daytime and nighttime

measurements along the alighment.

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



12 May 14880

NPCC MEMORANDUM CIBCULAR No. 002
Series of 1980 "

To: All Concerned X

SursEer: AMENDMENTS TO ARTICLE 1
(NOISE CONTROL REGULATIONS),
CHAPTER IV (MISCELLANEQUS REGL-
LATIONS), RULES AND REGULATIONS
OF THE NATIONAL POLLUTIUN CON-
TROL COMMISSION (1978).

Pursuant to the provision of Section () wof
Presidential Decree 984 and Section III of i1s
Implementing Rules and Régulations, the National
Pollution Control Commission hereby amends
Bection 75 to 78, Article 1, Chapter IV of the
said rules and. regulations sus foliows

“SEC. 78, General Regquiremenis and Restrictions
The following shall be the geneéral requirements
and restrictions on wnoise level and control:

(a) Best Practicable Technelogy—The best avail-
uble and practicuble technology shall be used to

(a) Operation of Sound Reproduction Devices.—
No person shall eperate or use or cause to be
operated uny sound véproduction device for any
of the following purposes: |

(1) To attract atteniion to any performance,
show, sale, display or menchandise in connection
with any commearcial or business enterprise in-
clading those engoged In the sale of radios,
television sots, phonogrephs, tape recorders, phono-
grapk reeords or tapes, in. front or ootsgide of
uny business building, plaee or premises, abutting
or adjacent to a public stréet, part or pluce, or
in or upon any vehicle opeented, standing or being
in or on any public street, park or place from any
stund, platformy or other structure, or from any
airplune or other device used for flying, or on
boat, or the public streets, parks or places, exeept
the incidental sound for which a permit has been
issued. ;

(2) To make nolse emanating from the sound
reproduction device, while on railroad or ferry or
any other pullic rconveyunce, audible to unother
person,

41 Md  arcats nrnasnccave waita ousand  adoes

F:lass A——a gection or contigious ares which i
primarily used for residential purposes.
Claes B

zoned or used as a heavy industrial ares.

Class C———a section primarily zoned or used a
& light indusirial area.

Class D
zoned or used as a heavy industrial area.

1
g

a4 section or continguous area which

-]

4 section which is primarily reservid,

{b) AMBIENT NOISE LEVELS.—The maxi-
mum allowable noise levels in general aress shall

be those as indicated in Table T.

‘TABLE I ;

Environmental Quality Stundurds for Nois¢ in

General Areas -

Catewory of - Daytime Morning & nightime
Aren Evening -
AA 50 db 45 db 40 db

A 55 " 50 " q:} ”
B 65 ” 60 66
c 70 » 65 ”n ﬁﬂ ” N
D " 0 = ga

No guidance if the baseline without the project already exceeds standards
No clear definition of the noise metric
No method of measurements

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.

%

Issue No. 1 Philippine Noise Standards are
antiquated

TION ACTIVITIES —

(1) THE MAXIMUM NOISE LEVEL THAT
SHALL BE ALLOWED FROM SPECIFIC CONS-
TRUCTION ACTIVITIES AS CLASSIFIED IN
PARAGRAPH (2) RELOW MEASURED AT A
DISTANCE OF 30 METERS FROM THE NOISE
SOURCE SHALL BE AS FOLLOWS:

g mm——— = =

B B g 90°gBA
OLABS 2 .oosun - .. 85 dBA
T A T

(2) THE FOREGOING STANDARDS SHALL
APPLY TO THE FOLLCWING CONSTRUCTION
ACTIVITIES: :

CLASS 1—WORK WHICH REQUIRES PILE
DRIVERS (EXCLUDING MANUAL TYPE),
FILE EXTRACTOkS, REVETING HAMMERS
OR COMBINATION THEREOF. THIS CLASSI.
PICATION DOES NOT INCLUDE WORK IN
WHICH PILE DRIVERS ARE USED IN COM-
BINATION WITH EARTH AUGERS.



ADB adopts the International Finance
Organization-World Bank Environment Health

and Safety

Noise Level Guidelines
Noise impacts should not exceed the levels presented in
Table 1.7.1, or result in a maximum increase in background

levels of 3 dB at the nearest receptor location off-site.

Table 1.7.1- Noise Level Guidelines54

One Hour Laeq (dBA)

Receptor Daytime | Nighttime
07:00 -22:00 | 22:00-07:00
Residential: institutional; 95 45
educational®®
Industrial; commercial 70 70

Rudimentary guides for field measurements:

Typical monitoring periods should be sufficient
for statistical analysis and may last 48 hours
noise monitors capable of logging data
continuously over this time period, or hourly, or
more frequently, as appropriate

acoustic indices recorded depends on the type of
noise being monitored, as established by a noise
expert.

Monitors should be located approximately 1.5 m
above the ground and no closer than 3m to any
reflecting surface (e.g., wall).

Use Type 1 or 2 sound level meter meeting all
appropriate IEC standards

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



FTA Standards and Measurements

FHWA-HEP-18-065 FHWA-HEP-18-066

FINAL REPORT FINAL REPORT

Noise Measurement Handbook Noise Measurement Field Guide

FEDERAL TRANSIT ADMINISTRATION

6.1.2018

Transit Noise and Vibration Impact 6.1.2018
Assessment Manual

SEPTEMBER 2018

FTA Report Na. 0123
Federal Transit Administration

PREPARED BY
John A. Volpe Mational Transportation Systems Center

e US. Department of Transportation

o e US. Department of Transportation Federal Highway Administration
P ——— Federal Highway Administration

Faderal Transit Administration

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



Noise and Vibration Related Grievances
received 2025

* 18 complaints received for the south section only

e Noise and vibration

* 02/05/25 Cabuyao Central School principal noise and vibration
disrupts the examination of the students and agreed to shift
construction from daytime to night-time (4PM to 7AM)

* Relocation of generator sets away from residential structures
* Night-time noise

* Board piling cause a lot of complaints

* Houses within 10 meters from pier construction

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



Issue No 2. No Standard Measurement
Procedure and Equipment

Extech SL10 Sound Level Meters - Minimum Sound Level: 40 dB, Maximum Sound L
Level Meter): Analog

PERIOD L10 L50 L90 Leq NPCC oo
(CLASS
AA)

MORNING
(i occasi | T84 732 69.6 758 55
DAYTIME
(090045H-180045H) 780 737 70.1 819 i " Pre
EVENING
(tsoodsHaz00dsHy | 771 730 702 755 55
NIGHTTIME
(220045H-050045H) | 773 712 66.5 745 50

PERIOD L10 L50 L90 Leq IFC

(RIE)
DAYTIME
(O70045H. 220045H) 78 735 70 80.3 55
NIGHTTIME
4 71.8 67 74.9 45 . 5 =
(220045070045t | 7 N8 - Steel Authority of India, Outer Ring Road
DETAILED ARCHITECTURAL AND ENGINEERING DESIGN CONSULTANT | “DEDC”) (S0288-001) 14

Loan-3886 Phi

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.
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Issue No. 3 Structures within the Right-of-Way

uter Railway
0X ) Project /&

GCR &

.|

shared outst®
'-_0 5



Let us collaborate. We need your expertise

Future Projects in ADB | am working on:
* L4 Ortigas to Taytay Metro Project

* Jakarta Metro Project
* Extensions of the Manila Railway Project

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



ERJU-QuieterRail
On-board roughness measurements and rail grinding

Baldrik Faure Ard Kuijpers Luis Baeza Juliette Florentin Pinar Yilmazer
Project Manager in CEO and Senior University Professor Noise and Vibration Head of Sustainability
acoustics and vibration Consultant Engineer Programme
SNCF Holding M+P Universitat Politécnica Infrabel uiC
de Valéncia

Q > E? - This project has received funding from the European Union’s Horizon Europe research and innovation programme under Grant Agreement No 101176865.

Quieterrail Zurope's 2




Baldrik Faure

Project Manager in
acoustics and vibration

SNCF Holding

SUSTAINABILITY
Action Week




Acoustic rail roughness as

a hoise contr eas’

Baldrik Faure — SNCF

UIC Railway Noise Days
11th and 12t March 2025



Reduce noise emissions!

The most substantial mitigation measures have
been already developed and used

=>» Noise reduction up to around 10 dB(A)

Other technological mitigation measures are
less effective and less convenient

=>» Noise reduction of some dB(A)
=» Maintenance issues

Braking system

Noise barrier

w




How to be a responsible neighbour?
Predict, disseminate information...

Table IV.2: Classification of the track types

Descriptor Track base Railhead Rail pad type | Additional Rail joints Curvature
Roughness measures
Explanation of the | Type of track Indicator for Represents A letter Presence of | Indicate the
descriptor base roughness an indication describing joints and radius of
of the acoustic spacing curvature in
‘acoustic’ device m
stiffness

Railway noise can be predicted with appropriated

. . . well Soft None None Straight track
accuracy levels depending on the application : mantinedand | 15,
very smoot MN/m)
* Strategic noise mapping _ _ _ . .
° Impact Studies :::::I:Ed :ﬂedium Rail damper :‘i;iiijnintor (Low |
MN/m}

* Research activities

=>» The accuracy of the prediction highly depends on the
precision of the input parameters

* Noise sources on the rolling stock

* Mechanical properties of the rolling stock components
* Mechanical properties of the track components

* Wheel/Rail combined roughness




One of the sources of the problem... And a potential solution!

*  Wheel/rail combined roughness is the

excitation mechanism of rolling noise CBA for different mitigation measures (Phenomena-EU)

* Rolling noise is the main source contributing raibgiseoTETic

. R . smeoth tracks Al
to railway noise for conventionnal speeds smooth wheels 8|
- C -
Pass-by noise with different roughness levels w2 |
%0 I I I I I ‘ I I ‘ traffic management F Fr
85 urban planning G G
80k dwelling insulation H B Hr-
reception limj — I
75 combined AB [
70k comb cD
——CNOSSOS Tabulé (90.9 dBA) combined ABCD (= ABCD |
65 - ——CNOSSOS SNCF (92.9 dBA) combined  EF eF |
—— ~NMPB (92.5 dBA)
60 - combined  GH . GH
DALY
55 HA I method 1
HSD I method 2
50 L L 1 L 1 1 L 1 1 1 1 T T T
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 cheanh mrﬁgn recluctioto{%) 0.01 b:ﬁ;ﬂt—clst r;t?o {8133}
= Rail roughness can influence pass-by =>» Rail roughness control provides opportunities for

noise up to some dB railway noise mitigation!

EYe:



Still some challenges for the sector

Rail acoustic roughness is a key parameter that significantly influences railway noise

We know how to take it into account within noise models (source of rolling noise)
We know how to measure it (EN 15610)

We know/suspect that it should be controlled for noise issues
We don’t know exactly how
We don’t know exactly what are the costs and the benefits

How to increase the knowledge and support the evolution of maintenance process?

=» Rail Roughness Monitoring!
=» Optimised maintenance process!

Acoustics of Reprofiling and

.
Onboard Monitoring of Rail Roughness Qu Ieter

H ACORD Q

\'/
-Q-



Needs, opportunities

Direct measurements meet the basic needs

Find TSI compliant tracks for homologation
Research projects, noise prediction

They are:

Standardised (EN 15610)

Accurate

Widely used

Time consuming

Representative of a site and a date

Onboard monitoring systems provide opportunities

Clamping

Measurement

Laser Sensors [=

iy : & %

www.mdpi.com

They are:

Not standardised, probably less accurate
Convenient and coupled with other track measurements

They could provide:
Roughness growth depending on track components and operational

conditions =» Adapt grinding strategies

Representative rail roughness data for strategic noise mapping
=>» Cost effective noise mitigation strategies

Acoustic grinding reception/validation

Detection of corrugation, rail defects...

EYe:



A solution to many questions and concerns...

“More investments will not lead to less noise”

Ard
“Does it help in terms of complaints if we reduce noise more?”
Martijn

“I don’t see the innovations on track!”

Rudiger
“We still need some money for the research”
Rudiger

“It is clear that... LCC... Track...”

All debaters
“Roughness is one of the most crucial aspects”
Bart

=>» All you need is rail roughness monitoring and control!
VG



Thank you

SNCF DTIPG
baldrik.faure@sncf.fr
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Ard Kuijpers

CEO and Senior
Consultant

Quieterrail

Supplier perspective
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ACOUSTIC
RAIL ROUGHNESS

Roughness

Longitudinal variation of height

= amplitude (0.01 pm =100 pm)
= wavelength (1 mm-60cm)

Acoustic

Wavelength range that causes vibation/sound in
audible range

= speed

Rail
Sound is caused by combination of
wheel & rail roughness

SUSTAINABILITY Q
Action Week Quieter
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CURRENT b e &
P RACTI c E | VE 2(|38 R2 | VE 2(!38 R1

driving direction

measurement system e Lo | —
= 4 microphones VE 268 R4 VE 268 R3

I I I I
= 2 accerelometers i

= GPS: position and speed ¢ B oo

= Mounting on
(test) train bogie

SUSTAINABILITY
Action Week




CURRENT
PRACTICE

+ analysis system

automated (offline) processing

result quantities:
= Acoustics

o emission correction
o emission maps

o 3rd octave rail roughness

= Asset management
o noise events (joints)
o rail defects

Import measurement vehicles

Imported vehicles Measurement wheels

Wheel setup

SUSTAINABILITY
Action Week
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PRINCIPLE OF
INDIRECT ON-BOARD
MEASUREMENTS

% T ’///
So e FESUItS direct method |
23 -
S - ) — &

cCD ) )
'§3 5 results indirect method

o
o w

combined result

roughness level—

> distance along track >

SUSTAINABILITY
Action Week
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IMPORTANT
PARAMETERS
FOR ON-BOARD
MEASUREMENTS

wheel
roughess  gpeed

track dynamics

wheel
dynamics

Vehicle speed
= correction on sound spectrum

Track dynamics
= |nfluence on sound (and vibration)
= calibration for each track type

Wheel & axle-box dynamics
= Filtering on roughness wavelengths
= Non-linearities in bearings

Wheel roughness

= different for each wheel

= low enough

= (not) constant during measurement

Surroundings

SUSTAINABILITY
Action Week
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COMBINED
ROUGHNESS
AND

DEALING WITH
UNCERTAINTY

roughness level [dB]

l(l

ic/

30
= = rail (real)
"""" wheel (real)
— combined (real)
T e e e wheel (measured) L
= combined (measured)
rail (estimated)
10
0
10
— \
~ " re——— \
™~ ~
-20 ~
-30

16 8 4 2

Wavelength [cm]
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CHOICE OF Railroughness

RESULT -
QUANTITY °
IS IMPORTANT

can be directly compared to direct measurement

very sensitive to wheel roughness on measurement
bogie

Effect on rolling noise emission (AL)

directly expressed into a quantity that the public
understands

can be directly compared to pass-by noise
measurements

not so sensitive to wheel roughness

SUSTAINABILITY @ [l\/l.G-P
Action Week Quieterrail



QUIETERRAIL
EXPECTED
RESULTS

Qo

Quieterrail

= State-of-the-art survey
= suppliers
= users
= Guidelines
= common understanding and
terminology
= generalized technical procedures
= realistic requirements
= oObjective comparison

= Analysis Toolbox

%%.

SUSTAINABILITY @ [l\/.';‘}-P
Action Week Quieterrail
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Luis Baeza Research perspective

University Professor

Technical University of

Valencia

SUSTAINABILITY
Action Week




RAIL ROUGHNESS
& ONBOARD
MEASUREMENT
SYSTEMS - WHY
MODELS ARE
NEEDED

’ Research Focus:

* Evaluating rail acoustic-roughness measurement using axlebox vibration
data.

* Advanced modelling of the system, considering:

» Rotational effects
» Infinite track assumptions
» Non-steady-state wheel-rail contact theory

G& Key Contribution:
* Identification of the transfer function linking:

» Axlebox displacement «» Roughness-induced displacement
» Function of roughness wavelength, vehicle speed, and track
properties

Modelling Significance:

* Accounts for vibration propagation & dynamic interactions

* Enables real-time, onboard roughness estimation

e Supports noise control, maintenance planning & grinding optimisation

SUSTAINABILITY
Action Week



General Methodology

Receptance-Based Substructuring (RBS)

In RBS the dynamic behavior of substructures is expressed
\/ in terms of receptance matrices (frequency response
functions) and the coupling between the substructures is
achieved by enforcing compatibility and equilibrium
conditions through forces and displacements. Constitutive

relations are used to define how these forces and
displacements interact at the coupling interfaces.

The complete system

Substructure
vehicle

<« y/ 7 2 _, Substructure

i I rail

Substructure
sleeper 1

% Substructure
sleeper 2
7

Substructure
sleeper 3




Dynamic model of the track

Rail model

The Finite Element Waveguide Method (2.5D FEM) is a numerical technique

<\/ used to analyze wave propagation in structures with one dimension that is
infinite or periodic such as rails. It combines the Finite Element Method (FEM)
in the cross-sectional dimensions with a wave decomposition approach in
the propagation direction.

Free response (wave) equation
[(—ik)%K, + (—ik)K; + Ky — w?M]U(k) = 0

Karasalo’s receptance formula

o Hy; () = —sign(x) z .
S TR ) —2 ’CnKz —iK{] Uﬁ
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Dynamic model of the track

Whole track model

The receptances of the three-

< \/ dimensional complete track are
obtained through Receptance-Based
Substructuring. The substructures
comprising this model include two
infinite rails (modeled using the
Waveguide-Karasalo method) and 200-
300 sleepers (implemented through
receptances).

|edil] ]

Track receptance |o*?| [m/N]

10" 102 103 6x10°3
Frequency f [Hz|




Dynamic model of the wheelset

Wheelset receptances

The model developed by UPV is based on a

< \/ mesh of the cross-section of the wheelset

(two wheels + axle). This model accounts for
flexibility and the inertial effects associated

, _ 107 T ——
with rotation. Two axleboxes are added to — V=0km/h |]
this solid as non-rotating point masses along z e |
with the primary suspension. The primary ERRT: A I T
suspension is assumed to be connected to a ?%Q: }% }?)jg :iu‘r |

. . . ~ r 4 N ! |
stationary bogie frame. The resulting model o 108k AYAA Z; n
. Q : I i it ‘
produces receptances with resonances that =
. +
depend on the angular velocity of the S |
9 107
wheelset. g |
+
E:
é 10712 i .
=
o0 0 SO T
10" 102 10° 6x10°

Frequency f [Hz|




Model development

Constitutive relationship

_[W The constitutive relationships define the connection between forces and Q
displacements based on the normal contact stiffness and a non-Hertzian and
non-stationary contact theory developed by UPV. This involves the

_IH_p displacements of the wheel the rail the roughness and their derivatives.

dp.
p(w) f.=Ky[R.Tw,—1.—p,] +CK[R Tw,.—r.—V ] c=12
l_f ’_f I_f 0x
r wheel  rail  roughness wfiel rLTT roughl_:ess

Receptance-Based Substructuring

Wheel displacement Rail displacement Roughness
A |
I 1

= Ky |[=R.T(Bo T'RE £y + B, TTRE f,) — (0gq f1 + agy ) — pc|
Cx

A

+ Cx | —iwR T(BATTRY £, + B, TTRL £, ) — iw (0, £y + gy £5) =V f, + f, | —iwp,
axl axl

\ Y J \ Y J \ Y ‘ Y ’

Wheel velocity Rail velocity 9/0t Rail convective velocity Roughness

V 9/0x
000




Model development

Q

Force equation

dotyq day,

I+ (KH + l(l)CK)(RlT BllTTR’]I_‘ + 0(11) + VCK (KH + leK)(RlT BlzTTR’]I:‘ + alz) + VCK

aXl 0X1 {fl}
oa da f
(Kyy +i0C) (RoT B TTRE + 031) + VC == T+ (Kyy +iwC)(RoT B2 TR + 0t5) +VCx == |
1 1

_ {(KH + ich)"l}
Ky +iwCg)p,

Axlebox displacements

{W3} _ _(R4T Bs:T'R] R;T B3, T'R] {f1}
RoT B4 T'R; R,T B4, T'R;




Preliminary Results

Axlebox vertical transmissibility due to the excitation of both rails narrow band analysis

Vehicle speed influence.
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Preliminary Results

Axlebox vertical transmissibility due to the excitation of both rails broad band analysis

Ballast stiffness influence.
1
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Preliminary Results

Axlebox vertical transmissibility due to the excitation of both rails broad band analysis

Rail pad stiffness influence.
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Preliminary Results

Axlebox vertical transmissibility due to the excitation of both rails broad band analysis

Vehicle speed influence.
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QuieterRail \

Thank you!

UPV| Luis Baeza

baeza@mcm.upv.es

The information in this document is provided “as is” and no guarantee or warranty is given that the information is fit for any particular purpose. The content of this document reflects only
the author’s view — the Joint Undertaking is not responsible for any use that may be made of the information it contains. The users use the information at their sole risk and liability.
The content of this publication does not reflect the official opinion of the Europe’s Rail Joint Undertaking (EU-Rail JU). Responsibility for the information and views expressed therein lies

entirely with the author(s).
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II Rail grinding & annoyance

UIC ACORD project:

a new indicator

for the acoustic quality
of reprofiling
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Rail reprofiling is how
to shape rail roughness
to maintain a low noise

Then the end predictive
maintenance scenario is...

Acoustic roughness grows

We routinely
measure it

Rail reprofiling
With specifications
for acoustics

U/

Acoustic roughness
limit is reached
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Grinding has acoustical side effects...

/Vc?o High Speed Line - ZONE 2 - Int. rail, 1 cut, grinding speed 12 km/h
RS

High frequency tonal noise from small
. . O(/ . | [ =751 Wit
grinding marks . % . Small grinding | —seen

(temporary, polished away by the passage of trains) marks | - - To+2months

TO + 5 months

Some longer grinding marks can remain g o \ i
for long periods £ '

. . g = -0 ! ¥ \_&
Link marks / noise annoyance depends on VAN

size, match with track dynamics, speed, 'BGrinding LoE ol baals
roughness growth...

NNNNN

Wavelength [cm)

Acoustic specifications for grinders must
fo resee th ese |SS ues Optimisation of rail grinding parameters to improve the acoustic

track performance and its durability: towards an acoustic
maintenance of the rail on the French network

P. Fodiman', B. Troll¢?, F. Létourneaux®, M. Ribourg®.

wff



Reprofiling quality control:
what should the target roughness be?
11+ ACORD
¢

l Acoustics of Reprofiling and
Onboard Monitoring of Rail Roughness

I
I
¢

i ?
Dependent on the line speed: WP1 - Indicator for acoustic quality

of reprofiling

Dependent on track dynamics? The objective is to define a generally
accepted indicator applicable to rail
Dependent on train type? roughness and suitable for assessing

the nuisance due to reprofiling.

What quantity do we control

when we control “roughness” ?

o ff



Roughness (dB)

Is roughness just a number?

Swiss law

EN 13231-2 Grinding quality control
20 10-30 mm, 30-100 mm
' Toovague!
0 1000 2000 3000 4:;)2:) 5000 6000 7000 8000 Unlque roughness |<||10
. EN15610 Is it really correlated
EN 3095:2013 to noise annoyance?

Silent tracks for
vehicle homologation

Applicable to

Too harsh! reprofiling control?

Not cost-effective!
Super complicated!

10° 102
Wavelenght(mm)

10" 10°

aff



Different t1!t ACORD
rOuthESSES I I*’ Acoustics of Reprofiling and
I ’ I ' Onboard Monitoring of Rail Roughness

Different
noises

I"‘lil ‘|||‘|' r-r\

New roughness indicator
correlated to annoyance

) ((‘
W/

# VIiBRATEC

CSTB

le futur en construction

n/



What comes out of this?

We can set meaningful targets

Common
reprofiling We can develop the practical

procedures to measure it

acoustic
EN'15610

indicator

We give

We can set specifications grinding
for grinding works companies a
EN 13231-2:2028 goalto chase

N/



We are working towards the same goal

 ACORD steering group joins QuieterRail advisory board, bringing the user
perspective to the development of on-board measurement systems

 Upcoming survey of (potential) users outside ACORD

i} ACORD Q

Acoustics of Reprofiling and

Onboard Monitoring of Rail Roughness Qu iete r

WP2 - Technical guidelines for the on-board measurement
of the rail acoustic roughness

Facilitate the development and implementation of on-board
measurement systems, by providing user specifications

n/



Thank you!




Pinar Yilmazer

Head of Sustainability
Programme

ERJU QuieterRail WP3 Leader

UIC
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new impact increased
track marks

) ® : .
infrastructure vibrations
r a I precise

excessive USer overall passenger—comfort

operations

perspective noise-pollution suppliers

strategies technology measureme nt

e FOUENNESS maintenance

_ . research
" grinding  "9's¢
_ _ reduced
acoustic_rail_roughness Impacting monitoring

on-board_measurement
standpoint



Quuieter

EU-QuieterRail | UIC M+P UPV

Pinar Yilmazer
UIC

This project has received funding from the European Union’s Horizon Europe
research and innovation programme under Grant Agreement No 101101973.
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) QuieterRail in a Nutshell

Start Date: October 2024 / End Date: September 2027

41M€
(3,28 M€ funded)
36 TOTAL PROJECT 16
Dl:;l::TtPosN VALUE PARTNERS

—

O Project Members

Coordinat Technical leac
uni@ g VIiBRATEC
Partners

CSTB ©Empa Hes wLEuven |

Materials Science and Technology

quRlﬁFl SYTRAL  TNOugr  WIC

¢S UNIVERSITAT
i POLITECNICA
DE VALENCIA

/3 UNIVERSITY OF University of s 8 1w
% CAMBRIDGE @Southuﬁpton Wo_lfel
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A step change in prediction, mapping, acceptance testing
and cost-effective mitigation for railway noise and vibration Q

@ Project’s Impact:

Four Main Pillars:
1. Cost-effective mitigation of N&V

vibration
prediction

vibration
prediction and
experiments

Improved prediction methods for railway N&V

independent
vehicle
indicator

2
3. Developments of acceptance testing of rolling stock
4

Improved environmental noise mapping, extended to include
vibration

Track
optimisation for
noise, vibration
and LCC

Transposition,
uncertainties and
acceptance
testing

111




Noise analysis and
evaluation methods

WP1 Noise in curves

WP2 Transposition,
uncertainties and
acceptance testing

Cost-effective noise
mitigation

WP3 On-board
roughness monitoring
and rail grinding

WP4 Track optimisation
for noise, vibration and
LCC

Ground-borne
vibration prediction

WP5 Ground vibration
prediction and
experiments.

WP6 Hybrid vibration
prediction tool

In situ testing to
support validation

Noise and vibration
measurements to
support the WP1, WP2
and WP5 on urban and
mainline railway
networks



WP3 Objectives

* Gather info/data on existin; (0 Describe based on h (- Define a unified method for\ c Validate results across
on-board measurement principles, key metrics, determining rail roughness different systems.
systems - IMs & Suppliers. practicality, and costs. levels. ¢ Use the harmonised

¢ Assess their performance in ¢ Align the method with EN procedure for consistency.
reprofiling to mitigate noise. 15610 (2019).

Data Collection Harmonised
Procedure

Development

System

& Stakeholder SR

Input

Comparison &
Validation

Classification

4 ™ 4 ™ 4 ™
e |[dentify challenges via ¢ Evaluate system reliability e Support END noise
dynamic simulation and and sensitivity to track and mapping by creating
propose measures for service-specific conditions. harmonised European
achieving acceptable guidelines for rail acoustic
results. roughness measurement

Technical Contributions
Performance

Challenges & j to Noise
. Assessment .
Solutions Mapping




Work Programme (Oct 2024 - Sept2027)

Task 3.1 - Documentation of Existing Systems & Applications
. D Public Report: State of the Art on On-Board Rail Roughness Measurement Systems (March 2026)
* Preliminary Report: /nvestigation of On-Board Rail Roughness Measurement Systems (July 2025)

. Q Get Involved — Join Online Surveys !

Task 3.2 - Definition of a generalised procedure for comparison and validation

* Draft a comparison and validation framework for onboard measurement systems (December 2025)

Task 3.3 - Identifying Technical Issues & Solutions

* Benchmarking onboard rail roughness measurement systems to identify challenges and potential

(\/ improvements - Workshops

Task 3.4 - Drafting a Technical Guideline

. D Public Report: Guideline for On-Board Measurement Systems of Acoustic Rail Roughness (March 2027)

. % Open-Source Tool: Acoustic Rail Roughness Toolbox (September 2027)

® 000 114




Learn from Experts | Suppliers & Users

Q Supplier Survey - Coverage

* System Overview: Readiness levels, documentation ERJU QuieterRail Survey for Users

& Suppliers

* Sensors & Data: Types, placement, key measurements
* Measurement & Positioning: Accuracy, speed, GPS reliability
* Data Processing & Analysis: Transfer functions, correction factors, noise handling

* Results & Future Outlook: Accuracy, limitations, improvement areas

€2 User Survey - Coming Soon!
Working with ACORD Steering members to clarify key focus area

( J . Motivations for roughness measurements https://forms.office.com/e/9wauRWrwe3

* Needsforonboard system

* Applications & opportunities

* Expected performance

o000 115



https://forms.office.com/e/9wauRWrwe3
https://forms.office.com/e/9wauRWrwe3

Q>

Quieternrail

Thank you!

UIC | Pinar Yilmazer
M+P | Ard Kuijpers and Bert Peeters

UPV| Luis Baeza and Javier Carballeira
Morado

The information in this document is provided “as is” and no guarantee or warranty is given that the information is fit for any particular purpose. The content of this document reflects only
the author’s view — the Joint Undertaking is not responsible for any use that may be made of the information it contains. The users use the information at their sole risk and liability.
The content of this publication does not reflect the official opinion of the Europe’s Rail Joint Undertaking (EU-Rail JU). Responsibility for the information and views expressed therein lies

entirely with the author(s).



REFLECTIONS ON

MORE THAN 30 YEARS

IN THE RAILWAY NOISE

BUSINESS:
Jakob Oertli PERSONAL OBSERVATIONS and
LESSONS LEARNED

the UIC Noise and Vibration Sector




Thank you
for your attention

Stay in touch with UiC: [ You @) #uicrail

uic

INTERNATIONAL UNION
OF RAILWAYS

Event Feedback & Satisfaction
Survey | UIC Railway Noise Days
11-12/03
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