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AGENDA

9:00 - 9:15 Participants registration

9:15 - 9:30 Welcome from the city of Florence Ass. Cecilia Del Re

9:30 - 9:45 Partners' presentation

9:45 - 11:45 Technical session part one: Presentation of the project activities action by
action. Each partner presents a presentation summarizing and updating each action.
lllustration of expected documents and achieved milestones. Possible illustrations of the
possible issues, delays, authorizations (20 min per partners)

12:00 - 13:30 Technical session part two: Discussion and update of the impact indicators;
Policy implications: overview of the possibilities for updating and improving environmental
policies (local, national, and European) related to the project; Overview of the replication
potential and actual strategies/specific plans during and after the project; Focus
presentation on the asphalt characteristics; Focus presentation on the tire prototypes;
Discussion on the marketability of the developed technologies (tires, asphalts); Discussion
on the impact of the Covid-19 emergency on the project

13:30 - 14:30 Break

14:30 - 15:30 Pilot road visit

16:00 - 18:00 Financial and administrative session; Collection of the supporting documents
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ACTION E1

PROJECT MANAGEMENT
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PROJECT GANTT

Action

2019

2020 2021 2022

2023

!Afti::rn
number

Mame of the action

1 v I | mn v 1 | 1 v

v

A, Preparatory actions

Al Electric vehicles and their noise emission
A2 Quiet pavement technologies and their performance over time
A3 Tyre role in the new context of EV and ICEV

B. Implementation actions

B.1 Tracks design |_|

B.2 Tyre-pavement coupling study and prototype implementation I :I:Il:l

B.3 Pilot area: Implementation |_||_I|_I|_I|_I|_ Jl_l

B4 Track efficiency tests in the pilot area :Il:l

B.5 Soundscape analysis

B.6 Evaluation of EV noise emissions I :I:I:IDDE :ID

B.7 Holistic performances of tyres |_||_I|_I|_I|_I|_ Jl_ll_l

B.8 Replicability and Transferability N I N
C. Monitoring of the impact of the project actions

C1 Monitoring of the impact of the project actions I :I:Il:ll:ll:l[ :IDD |
C2 Life cycle analysis (LCA) and life cycle costing (LCC)

D. Public awareness and dissemination of results

0.1

Information and awareness raising activities

0.2

Technical dissemination activities to stakeholders

I N S S NN

E. Project management

E1l

Coordination, Monitoring and Project management

I I D B I

E.2

After LIFE Plan

5 actions concluded (A1, A2, A3,

B1 and B2), all other actions in progress.
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OVERVIEW OF PROJECT IMPLEMENTATION

 Overall, technical actions are proceeding regularly and monitored by means of a
technical monthly report, provided by each partner.

Il mio Drive > LIFE E-VIA COMUNE FI-VIEN} [!ImioDrive > <« > VIENROSE > 2021-Technicall .. 4

Nome A BE Monthly Report_01.2021.docx.pdf &%
Nome
m Monthly_report_April_2021_VIENROSE.pdf &% m Monthly Report_02.2021.docx.pdf &%
E CRD
Monthly_report_August_2021_VIENROSE.pdf &% m Monthly Report_03.202‘l.docx.pdf 2
I FIRENZE
B Monthly_report_December_2021_VIENROSE.pdf =% [ Monthly Report_04.2021.docx &%
E I-POOL .
Nome m Maonthly_report_February_2021_VIENROSE.pdf &% m Monthly Report_05.2021.docx 2%
UNI-EIFFEL ss
E UNIRC m Monthly_report_July_2021_VIENROSE.pdf &% m Monthly Report_07.2021.docx &%
I8 2020-TechnicalReport
E VIENROSE m Maonthly_report_June_2021_VIENROSE.pdf &% m Monthly Report_08.2021.docx %
I8 2021-TechnicalReport
m Maonthly_report_March_2021_VIENROSE.pdf &% m Monthly Report_09.2021.docx 2%
I8 2022-TechnicalReport ..
m Monthly_report_May_2021_VIENROSE.pdf &% m Monthly Report_10.2021.docx 2%
m Monthly_report_October_2021_VIENROSE.pdf &% m Monthly Report_11.2021.docx 2%
Monthl September_2021_VIENROSE.pdf &%
@ Monthly_report_September_2021. P [0 Monthly Report_12.2021.docx &%
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EXPECTED DELIVERABLES period 2019-mid 2022

Name of the deliverable NunTber of tl?e Deadline State of implementation
associated action

Dissemination plan D1 30/09/2019 4

Monitoring protocol El 30/09/2019 v

Life E-VIA Website D1 31/12/2019 v

Technical Report Actions A1,A2,A3 Al 31/03/2020 v

Technical Report Actions A1,A2,A3 A2 31/03/2020 v

Technical Report Actions A1,A2,A3 A3 31/03/2020 v

B3 Tender specification definition B3 28/02/2021 v

B1 Report B1 31/03/2021 v

B2 Report on prototype

implementation and tyre/road noise B2 30/11/2021 2.5 MBS @

delay expected

performances

Video of the prototype construction D1 31/12/2021 v

!33 Rep(?rt about the implementation 83 31/03/2022 In progress

in the pilot area

B5 Report B5 30/04/2022 In progress

3 press conferences D1 31/07/2022 1/3 done
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EXPECTED MILESTONES period 2019-2021

Name of the milestone Nun?ber of the Deadline State of implementation
associated action

PI’OjeCt- kick off/nomination of £1 31/10/2019 v

Committees

Life E-VIA Website launching D1 31/12/2019 4

B1 Tracks design B1 31/01/2021 v

B3 Tender's assignment B3 31/05/2021 v

B2 Tyre—pavem.ent- coupling study - 32 30/09/2021 v

Prototype realization

!33 Cons.tructlon of low-noise tracks 33 30/09/2021 v

in the pilot area

B5 Soundscape analysis reporting B5 30/04/2022
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INTERNAL MEETINGS

Aim of the meeting Date Place Partners involved
Project preparatory meeting 9 January 2019 Florence ALL

: : : FIRENZE, VIENROSE,
Kick off preparatory meeting 6 September 2019 Online UNIRC, I-POOL
Kick off meeting 20 September 2019 Florence ALL
Official kick off meeting 7-8 November 2019 Bruxelles FIRENZE
| monitoring visit preparatory meeting 20 February 2020 Florence ALL
Steer.mg committee meeting for progress report 12 June 2020 Online ALL
drafting
Progress of the project activities 28 July 2020 Online ALL
Mid Term Report preparation 23 October 2020 Online ALL
Progress of activities related to pilot case . FIRENZE, VIENROSE,
implementation > March 2021 Online UNIRC, I-POOL
Il monitoring visit preparatory meeting 14 April 2021 Online ALL
Progress of the project activities 11 October 2021 Regflgrﬁ?rl]aebna ALL
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ACTION B3

PILOT AREA IMPLEMENTATION
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Pilot case: Paisiello street
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Paisiello street: characteristics of the road
1)Two-way travel without significative curves
2)Significant population density of the area
3)Busy road due to traffic toward the city center

4)Close to public offices (Regional Agency for Environment Protection and
Metropolitan )

5) Close to the most relevant park in Florence (Cascine)

6) Close to one of the most important intervention of urban requalification
(ex Manifattura Tabacchi) with new dwellings, primary school, fashion school
(university)
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Construction related procedures

 Technical documents: September 2020

 New mixture definition (technical minimum requirements actions B1 e
B2). Included as specification in the tender documents - December 2020

 Tender and award notice published: March 2021
* Winner legal documents received: June 2021
* Implementation: mid July 2021

Report on Action B3

* In progress
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Work in progress....
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LIFE E-VIA

Electric Vehicle noise control by

Assessment and optimisation of
tyre/road interaction

LIFE18 ENV/IT/000201

Questo asfalto fonoassorbente @ stato realizzato nell’ambito del
progetto europeo LIFE E-VIA,

co-finanziato dalla Commissione Europea
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TECHNICAL SESSION PART 2

H.12,00-12,30
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LIFE E-VIA project indicators updating

Estimated
.. . Impact Estimated
Objective Indicators (absolute | Impact (in %) Current value Notes
values)
Considering 80 visitors to the LIFE E-VIA stand at
Expomove, 100 students involved in awareness
— T lessons addressing also the project, 200 residents
Co'mmurucajclon, Number of entities/individuals 20000 40% 149521 of via Paisiello whi received ianormative letters
dissemination, |reached/ made aware . e .
awareness rising about the project and the survey |n|t|§tlve, ar?d the
1% of followers of 31 webpages/websites which
published news about the project
Number of website's visits 70000 6699 According to the trimestral report about C1 action
Improvement of acoustic
.Soundscape per.ce;.)tlon and comfort of an - 50% 50% According to the questionaires results
improvement  |optimized asphalt with respect
to a standard one
Noise levels Reduction of Lnight noise levels| -4.4 dBA - -4.4 dB(A)
reduction Reduction of LCPX in Firenze 90 dBA - 87.5dBA+1.5
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LIFE E-VIA KPI updating
g e g e e T

The area lenght has been calucalted considering a buffer of 50 m per side of the
road where Pilot intervention will be realized. "Beyond 3 years" data are referred to

Conservation or improvement the other 2 replicated areas that will be realized and which are already planned
1.5 of the status of an area or 0 2,5 7,5 km2
segment After the three replication interventions, the value «beyond end» could be
increased
Number of
Persons whose lives were residents
. . . L After the three replication interventions, the value «beyond end» could be
1.6 directly, positively impacted by 0 2000 6000 within or near . P y
. . . . increased
MAIN envir. actions of project the project
area

Number reached according to webinars/events/presentations held also in digital
Number of mode
stakeholders

10.2 S D 10 15 involved due The final calculation will be done at the end, but the value «beyond end» will surely
to the project be higher than 15
11.1 No. of unique visits 0 70000 170000 Number Current value: 6699

Number of articles in print
11.2 media (e.g. newspaper and 0 400 400 number Current value: 31
magazine articles)

Number of different displayed
11.2 information created (posters, 0 30 30 number 16 on 30 noticeboards produced, 1 roll up
information boards)

Other distinct media products
11.2 created (e.g. different 0 3 3 number 4 on 3: 2 videos+1 leaflet+1 press conference
videos/broadcast/leaflets)

Number of events/exhibitions 2 on 4: Webinar on the LIFE E-VIA projects and other contributions + stand at

11.2 0 4 4 number

organised Expomove 2021
112 ulieensasns 0 40 40 number 27 Qn 40: 9 report and 18 papers delivered; Foreseen: 4 international conferences, 2
national conferences
Number of
11.2 Hotline/information centers 0 1 1 number Current value: 1 (website contact form)

created
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POLICY IMPLICATIONS

Policy implications:

2"d March 2021: Noise Working Group of Eurocities network.

One of the agenda points was “what’s guiding the Commission’s work on noise?”

European Commission is establishing “to develop coherent rules for environmental, energy and safety performance of tyres in
2023. From the strategy: “The evolution of road vehicle engines towards zero emission does not as such solve issues raised by the
use of tyres, which still cause noise and microplastics. The latter pollute our waters and seas and can ultimately enter the food
chain. High-performing tyres should be further promoted as they reduce energy consumption and emissions (including of rolling
noise) while maintaining vehicle safety.”

Preliminary results on roads shows that quiet roads not so effective but quiet tyres are (would need to implement quiet roads all
over agglomeration so less cost effective).

17th March 2021: Meeting with Mr. Marco Paviotti (officer at the European Commission DG Environment where he
follows the EU policy on environmental noise and urban environment)

Mr. Marco Paviotti asked Florence Municipality (as LIFE E-VIA coordinating beneficiary) to hold a meeting to be updated on LIFE
E-VIA project, which is considered very relevant regarding the above-mentioned issues. The meeting was held and several
preliminary results about our project shared.
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POLICY IMPLICATIONS

» Contribution for updating CNOSSOS model parameters for EV vehicles (Action B.6)

» Technical specifications of the LIFE E-VIA asphalt could become a new standard. Florence Municipality is
already adopting it according to the maintenance plan, in case criticalities are envisaged in the Strategic
Noise Mapping of the agglomeration
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ACTION B8

REPLICABILITY AND
TRANSFERABILITY
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According to the satisfactory results of the post operam test and measures, three more
areas in Florence have been identified for the replication:

- Laying of the Life E-VIA asphalt along the entire Paisiello Street. Citizens asked
municipality to extend the repaving, since they directly perceived acoustic

benefits.
i | €
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In the project proposal, it was foreseen to replicate in 3 more sites, in the 5 years after
the project end.

- Instead, thanks to requests from citizens and very encouraging results, replication
will take place between the end of 2022 and the beginning of 2023, i.e. while the
project is still underway.
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DISCUSSION ON THE IMPACT OF COVID-19 ON THE PROJECT

 Due to the continuing pandemic, tests to be carried out by I-POOL in Nantes have
been delayed to June 2021 but this didn’t have a direct influence on related
activities.

 Despite the spread of Covid-19 pandemic, dissemination activities have been
nevertheless carried out, making efforts to concentrate on “digital” activities such as
networking with other projects/associations/public entities etc., publishing of short
articles on local and national newspapers, organization of an online webinar.

* The major impact has been on the financial aspect related to Travel costs which are
significatively less than those foreseen in the budget, although dissemination
activities have been regularly carried out. Question: is it possible to reallocate savings
from travel cost category to a different cost category?
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u m r LIFE E-VIA Monitor Visit

u e Florence - 25" February 2022

Technical'progress of'actions:
A1 - Electric vehicles and their noise emission
B2 - Tyre-pavement coupling study

Marie-Agnés PALLAS, Julien CESBRON

Université Gustave Eiffel (UNI EIFFEL)
Joint Research Unit in Environmental Acoustics (UMRAE)
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o Preparatory action (Months 3 to 9)

o Literature review considering different aspects:
= EV fleet and distribution across Europe
(linked with action B2 and B3)

LIFE E-VIA

= Changes in driving style of EV and impact on noise “Electric Vehicle nolse control by Assessment and
optimisation of tyre/road interaction”
(linked with actions B1 and BZ) LIFE18 ENV/IT/000201
= Noise source emission of EVs o T —
(linked with action B2) == e
= Noise perception of EVs - e L ot ot et
(linked with action B5) T —

= EV consideration in noise prediction models
(linked with action B6)

o Contributing partners: UNI EIFFEL, VIENROSE, UNIRC
o Deliverable validated on 12/06/2020

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 2 25/02/2022




o Implementation action divided in 4 sub-actions:

= B21: Acoustical characterization of EVs on existing tracks
(UNI EIFFEL)

* Months1to 9 -done

= B22: Construction of a B1-based test track prototype
(UNI EIFFEL, UNIRC)

* Months 8 to 13 - done

= B23: Characterization of the Bi1-based prototypal test section
(UNI EIFFEL, IPOOL)

* Months 13 to 16 — done

= B24: Selection of optimized EV tyres (CRD, UNI EIFFEL)
* Months 15 to 27 - on-going

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 3
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o Milestone: B2 Tyre-pavement coupling study — Prototype realization — 30/09/2021
o Deliverable: B2 Report on prototype implementation and tyre/road noise performances — 30/11/2021

(delayed to 04/03/2022)
25/02/2022
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o Measurement campaign in Sep/Nov 2020 and spring 2021

o CPB and microphone array measurements for a selection of EVs (10/2020)

o Measurement of road surface properties influencing tyre/road noise

= 3D surface texture (03/2021) /';.;_' \
= Sound absorption - extended surface method (09/2020) "
= Mechanical impedance (03/2021)

o Other road surface properties
= SRT pendula friction tests (09/2020)
=  MPD measurements (09/2020)

= Dynamical wet friction test (03/2021)
= Wehner and Schulze tests (03/2021)

o CPX measurements (UNI EIFFEL 04/2021 and IPOOL 06/2021)

o Simultaneous CPB/CPX measurements (06/2021)

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 6
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o CPX measurements (UNI EIFFEL 04/2021 and IPOOL 06
o Test site: UNI EIFFEL reference test track in Nantes (France)

Prototype without crumb rubber (P)

PCR P
VTACo/6 with CR VTACo0/6 without CR

- L il 4

» N - i - . -3

A7\
25/02/2022
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o Close-ProXimity (CPX) noise measurements according to ISO 11819-2

Renault Scénic / Michelin Energy Saver 195/60 R15 Mercedes Vito /| SRTT P225/60 R16 (ISO 11819-3)
(UNI EIFFEL (1-POOL)

CPX overall noise levels at 50 km/h (corrected at 20°C)

T R R
Michelin Energy Saver 195/60 R15 87.0 dB(A) 84.2dB(A) 84.6 dB(A)
SRTT P225/60 R16 90.2 dB(A) 88.5 dB(A) 87.8 dB(A)

QO 4
25/02/2022
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Action B23 - Prototype characterization

o CPXnoise spectra at 50 km/h (no temperature correction)

Michelin Energy Saver 195/60 R15 SRTT P225/60 R16

L peq(80:1) [dBA]
L peq(50.9) [ABA]

5 5 1 1 1 1 1 1 1 60 1 1 Il Il 1 1 1
090 600 6‘50 %00 A& N 26\“ N ¢ ¢ rL‘c_)\# o :\6\(‘ N ,5»\6 0«00 600 6%0 %QO A& N }6\6 A ) rLg,‘é o ‘\6\(\ Nk
f[Hz]

f[Hz]

QYNY
. 8 25/02/2022
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Renault Scénic / Michelin Energy Saver 195/60 R15
(UNI EIFFEL)

CB and CPX overall noise levels at 50 km/h (corrected at 20°C)

62.8 dB(A)

PCR

PCR

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress

E->W
W->E
E->W
W->E

10

83.8 dB(A)
83.8 dB(A)
84.7 dB(A)
84.0 dB(A)

62.6 dB(A)
62.9 dB(A)

N/A

QYN
25/02/2022



Action B24 — Selection of optimized EV tyres

o Carved prototype tyres delivered by CRD to UNI EIFFEL for testing on
the prototypal test surface:

= 1set of reference tyres + other tyre sets (variations of tread pattern, construction
and/or compound of the reference)

= Aim: optimizing the balance of exterior noise performance and other tyre
performances (e.g. rolling resistance, grip) for EV vehicles

o Constant speed and accelerated pass-by noise measurements, according to
UNECE R51.03, on the tyre versions provided by CRD

= Pass-by measurements with 1 EV and 1 ICE vehicle fitted with the test tyres
= completed in August 2021, results available

o CPX measurements with the tyre versions on the prototypal test sections
and further standard road surfaces

= performed with V1- V4 (pending for V5 and V6)

o

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 1 o ,f\v 25/02/2022
s
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tyre versions designed by CRD in action B7 |

_—

o 6 tyre versions designed by CRD in action B7 o 2 vehicles
= Dimension 205/55 R16

1Ey —
Nissan Leaf = =

11CEV
Renault Kadjar

o 2 pass-by measurement conditions, in accordance with R51.03
= (Constant speed 50 km/h
= Full acceleration with 50 km/h when facing the microphone

4%\

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 13 BoJ AL 25/02/2022
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Example: LEAF — Overall noise levels at 50 km/h

Relatively to reference V1

Nissan LEAF - constant speed 50 km/h Nissan LEAF - full accel. 50 km/h
A Tyre version Tyre version
V1 (ref) V2 v3 va Vs V6 V1 (ref) V2 v3 va V5 V6
2,0 2,0
45 15 15
= 1,0 z 1,0
g os g o0s
s s
22,0 -2,0
W P - left veh. side P -right veh. side ® PCR - left veh. side PCR - right veh. side W P - left veh. side P -right veh.side M PCR - left veh. side PCR - right veh. side
\ 4
» Increased tyre effect under acceleration
» Tyre comparison on each road surface
» Highlight on noise frequency characteristics with tyre versions
» Road surface comparison - On average over the 6 tyre versions:
= Constant speed 50 km/h: PCR quieter than P by 0.7 dB(A)
= Full acceleration: PCR quieter than P by 0.4 dB(A)
LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 14 AP 25/02/2022




CPX measurements with tyre versions V1 - V4

o Overall noise levels measured at 50 km/h: difference wi

Vi V2 v3 v4
0,4
0,2
0
mroad E1
-0,2
|
04 road P
0,6 mroad PCR
0,8
-1
-1,2
o Spectra measured at 50 km/h
E1 P
85 ‘ ‘ : : 85 : : — 85 N ..
80 80 80
= 75 = o5
3 3
2 70 2 70
S S
£65" £65
g g
_l< . e N _l<60' . .
v —v1 —V1
—V2 B
S5 V3 1 55t V3
—V4 —Va4
B ‘A”lAH07;7.0‘0‘0A‘QAQ‘Q75P' y ‘ ‘Q§QQQQQQ s TS
O .S O .S P PSSO SS
PSR S EP LSS RO MR S IR P NSRS PSS @

f[Hz] f[Hz] f[Hz]



o Contribution of UNI EIFFEL to the measurement campaign in Florence (cf. IPOOL
presentation for details):
= 3D texture and dynamic stiffness static measurements
= Performed in October 2021 (during the night)

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 16 25/02/2022



o Sub-action D1-3:

Deliverable name: Video of the prototype construction (action D1 - June 2021)
Title: Low-noise road surface prototype for electric vehicles

o Sub-action D2-2:

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 17

J. Cesbron, M-A. Pallas, P. Klein, S. Bianchetti, A. Le Bellec and V. Gary, « LIFE E-VIA : contrdle du bruit des
véhicules électriques par optimisation de 'interaction pneumatique-chaussée », Journées Techniques
Acoustique et Vibrations, Lille, France, 2020

J. Cesbron, S. Bianchetti, M-A. Pallas, A. Le Bellec, V. Gary and P. Klein, Road surface influence on electric
vehicle noise emission at urban speed, Noise Mapping, vol. 8(1), 217-227, 2021

J. Cesbron, S. Bianchetti, M-A. Pallas, A. Le Bellec, V. Gary and P. Klein, Influence du revétement de
chaussée sur I’émission sonore des véhicules électriques (projet LIFE E-VIA), Journées Techniques
Acoustique et Vibrations 2021 (on-line seminar)

J. Cesbron, S. Bianchetti, M-A. Pallas, F. Pratico, R. Fedele, G. Pellicano, A. Moro, F. Bianco, Acoustical
characterization of low-noise prototype asphalt concretes for electric vehicles, Euronoise 2021 (e-
Congress)

M.-A. Pallas et al., « LIFE E-VIA: Prototypal low-noise road surface for the reduction of electric vehicle
rolling noise in urban area », PIARC, International Sustainability of Road Transport: Air pollution, Noise &
Relationship with Energy Transition and Climate Change, Cluj-Napoca, Romania, oct. 2021 (on-line)
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o Milestones

B2 Tyre-pavement coupling study - Prototype 09/2021 Yes (09/2021)
realization

o Deliverables

Technical Report Actions A1,A2,A3 03/2020 Yes (12/06/2020)
B2 B2 Report on prototype implementation and tyre/road  11/2021 No (exp. 04/03/2022)
noise performances
D1 5 noticeboards in French language 12/2022 Draft (05/2021)
D1 Video of the prototype construction 12/2021 Yes (06/2021)
D2 17 different scientific papers to be presented in 03/2023 1JTAV2020, 1 JTAV 2021, 1
national / international congresses Euronoise 2021, 1 PIARC
2021,1 CFA 2022, 1IN2022
D2 1 Article Published in an open access top ranked 12/2022 1 Noise Mapping Journal
journal 2021
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-1 Thank you for your attention -

o Contact:

= julien.cesbron@univ-eiffel.fr
" marie-agnes.pallas@univ-eiffel.fr

o Link:

= http://www.umrae.fr/

The Joint Research Unit in
Environmental
ﬂame Acoustics (UMRAE) is a

research laboratory common
to Ifsttar and Cerema
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ACTION B4 - Track efficiency tests in the p

ACTION OVERVIEW

CPX (ISO 11819-2)

) ) .
o5 Extended Surface(1SO 13472-1) Sub-actionB4.1 ACTION B4
§ § Impedance Tube (ISO 13472-2) 4 measurement sessions
ﬁ S CPB (NF S 31_119_2) SUb'action B4.2
\‘\g\"&\ SPB (1SO 11819-1) 2 measurement sessions
(CPB only)

Pavement 3D texture

Sub-action B4.1
Impact hammer

® { Gustave

)V Université
~ Eiffel

Milestone B4 New road surfaces efficiency test 08/2022

Deliverable B4 Report 10/2022
>
M0
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SUB-ACTION B4.1

MEASUREMENT PLAN (Via Paisiello, Florence)

2N
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150 m
| . ACTION B4
\ .
Wheel ! . !
track !
| Extended Surface(ISO
- 13472-1)
| Impedance Tube (ISO
Road | i 13472-2)
center . !
1 1
1
Measuring I ' !
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SUB-ACTION B4.1

MEASUREMENT PLAN (Via Paisiello, Florence)

e 3D texture and dynamic stiffness static measurements
* Performed in October 2021 (during the night)
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SUB-ACTION B4.1

MEASUREMENT PLAN (Via Paisiello, Florence)

e 3D texture measurement system
* Same procedure as performed in Nantes on the prototype

ACTION B4
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SUB-ACTION B4.1

MEASUREMENT PLAN (Via Paisiello, Florence)

N é\‘\\ ; 46/14° 25 "|
- @BPCR s
P amp L
@ " % Acoustic abs. measurment point ACTION B4

L A i '
- CPB measurment point | For each acoustic

19 3

o @“ absorption measurement
point both the wheel
track and center lane are

evaluated.

CPB is measured in two
position, 7.5 m (1.2 m
height) and 15 m (2.4 m
height) from the center
lane.
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SUB-ACTION B4.1
EXTENDED SURFACE MEASUREMENTS
Aggregated data with confidence intervals
Acoustic absorption coeff. «(f)
| T T T T T Fe ACTION B4
0.9 ¢ PCR
0.8
0.7
0.6
%05 I @ 1
0.4 ® T
0.3 l
0.2 ¢ ¢ 1
01 } % % }A For each measuring points a direct and a
% total (direct + reflected) field were acquired
0 . . . 1
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SUB-ACTION B4.1

EXTENDED SURFACE MEASUREMENTS

Aggregated data with confidence intervals 1—Low S/N in low frequency bands
0.08 T T
] Acoustic absorption coeff. «(f) 0061 \
| T T T T T T e ol ACTION B4
09 é PCR|- g |
Pl T ~ 600 Hz
©r % 0f— l‘n,"’“ S|t AT it NN
£ [
Z .0.02 \| ﬂ
0.04 |- “
|
008 5 10 15
Time (ms)

2 — Diffraction/dispersion from uneven surface
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Impedance Tube
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Aggregated data with confidence intervals

Acoustic absorption coeff. o(f)

ACTION B4

09+ $ PCR|]

0.8r

0.7r

061

0.4r

03r

0.2F o me T & X __.C N
—F 5 i i S i — Measurement are corrected for
o

018 ¥ o o© @ ¢ g e ©°© § intrinsic losses, using data from a
0 | reflecting slab
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SUB-ACTION B4.1

Impedance Tube

Aggregated data with confidence intervals

0.25 Acoustic absorption coeff. «(f)
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Impact Hammer

MONITORING MEETING

e Dynamic stiffness: same measurement procedure than in Nantes on the prototype
* Dynamic stiffness higher in Florence than in Nantes (could be due to lower temperature)
* In Florence, P stiffer than PCR (and inversely in Nantes but slighter difference) ACTION B4

Average direct dynamic stiffness
---@--- P - Florence
195 —=— PCR - Florence |
---@--- P - prototype Nantes

200

—a&— PCR - prototype Nantes

190 .
__r'""’"""monnuw

185 .

180

175

20 log |Dd| (dB rel 1 N/m)

100 200 500 1000 2000 IPOOL srl

f (HZ) CNR SpinOff - Acoustics and Environment
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SUB-ACTION B4.1

3D Texture

 MPD is higher in Florence than in Nantes (but remains low for both test sections)
* Texture levels are higher in Florence than in Nantes (but remain low)

ACTION B4
0.8 - " T — T T 55
0.7 Bl
50
06
—_ 'g‘ 45
& 05 . =
£ .4l — S 4 ——
E | I g ET
[} ! —O0—E3
E 03 B | _II_ 35 . |—+—A
LL i [ —=—M2
—e—P
o1 O O LL % —=—PCR
—=—PCR-F
& & l & 25 1 1 1 1 1 1 1 1 _._P-F
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Texture wavelength [mm]
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SUB-ACTION B4.1

Close Proximity Index - ICEVs
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SUB-ACTION B4.1

Close Proximity Index - ICEVs

In addition to the standard CPX evaluation, the multifit method
was used to better study the dependence of noise emission

with speed. Values were normalized to an air temperature of ACTION B4
20°C and tyre hardness equal to 66 Shore(A)

LCPX at ref. speed of 50 km/h

I I
——GPP limit +1dB |
---- GPP limit +2dB
—I—PCR*

—+p |

L AN

50 55 60 65 70 75 80 85 90 95 100

. o
Road section 6.18 m long >
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SUB-ACTION B4.1

Close Proximity Index - ICEVs

90 Emission spectrum at ref. speed of 50 km/h

88 [~ d P
86 [

ACTION B4

- | a | 1
: | ¥
n |

64 -

LCPX f [dB]

62 -

60 I I | | | | | | | | | | I
315 400 500 630 800 1k 1.25k 1.6k 2K 2.5k 3.15k 4k 5k

Frequency [Hz] IPOOL srl
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Close Proximity Index - ICEVs

: M4
A,
it

Lcpx @ 50km/h [dBA]

Firenze 89.6+1.1
88.1+0.9

PCR
87515

Nantes 875+1.1
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Controlled Pass By - EVs
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SUB-ACTION B4.2

Controlled Pass By - EVs

Several Pass-by events were
recorded in the two CPB
points, at several speeds.

ACTION B4

SLM were placed according to
the figure below

N
1 n Qﬂ““#‘\
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Controlled Pass By - EVs
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L\
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Controlled Pass By - EVs

Firenze - Lcpb @50km/h [dBA]

EV 65.4%1.1 65.21t1.4
SRTT 679104 67.4+0.4

Nantes - Lcpb @50km/h [dBA]

| P | PR

SRTT 66.8 £ 0.3 66.8 £ 0.4
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ACTION B6 - Evaluation of EV noise emissio
o

ACTION OVERVIEW <Se i}

¥ _Université - S

> ® { Gustave o Cf)n.'lune

~~ Eiffel di Firenze ACTION B4
Sub-action B6.1 Sub-action B6.2
EV rolling noise CNOSSOS coefficients for the Evaluation of ALy, roqq for the test track. EV and
reference surface. ICEV rolling and engine noise ICEV comparison for test track EV effectiveness
analysis.
Sub-action B6.3 Sub-action B6.4
Noise mapping for inhabitants' exposure (Lden and Guideline for Regional and National pavement
Lnight as KPI) replacement policy

Milestone B6 Guidelines issuing 09/2022
B6 Report 09/2022

Deliverable | Guideline about the use and application of the .
09/2022
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CNOSSOS model parameters for EV vehicles
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A framework was created in order to obtain
CNOSSOS model parameters for EV vehicles.

The process started from the data obtained by
CPB with an EV vehicle with standard wheels.

Supposing the reference track as a standard
reference surface in the model, the parameters
of the vehicle emission can be derived using the
equations provided by the COMMISSION
DIRECTIVE (EU) 2015/996:

ACTION B6

Vgy

Ly gy = Lwr gy = Agy + Bgy log ( ) + ALywr gy

Uref
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CNOSSOS model parameters for EV vehicles

MONITORING MEETING

A new category was created in the CNOSSOS

CP?SVEaL']”eS database.
The difference between the values measured
CPB values . .
[SEL] with the CPB method and the values derived
from the calculation on software with the
Calculation on SoundPlan, CNOSSOS  methodology  were  calculated
imposing 1 EV per hour, . .
NO: NEW with modified parameters |terat|vely.
ITERATI] ACTION B6
WITH NE '
PARAME Difference

between

measured values
and calculation
<0,5dB?
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SUB-ACTION B6.1
CNOSSOS model parameters for EV vehicles
SEL - Broadband
72
y =19,899x + 68,339
R2 = 0,8057 R
° 70 ‘ -------- ®
ot
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..... P J
e °
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< e e y = 18,509x + 64,758
i R P St A L e ' R? = 0,8203 ®SEL - LAeq_7.5m ACTION Bé6
........................... 64 ® SEL - LAeq_15m
L R e
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58
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CNOSSOS model parameters for EV vehicles
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LAeq [dB(A) - dB]

40

35

30

25

20

15

10

D o Q0 0
O AP

M 40km/h - Measure

m 50km/h - Measure

W 60km/h - Measure

O O
S L O
S

freq [Hz]

40km/h - Calculation

50km/h - Calculation

60km/h - Calculation

Mesaurements [SEL, dB(A) - dB] - 7.5m

vel [km/h] 63 Hz 125 Hz | 250 Hz | 500 Hz | 1000 Hz | 2000 Hz | 4000 Hz | 8000 Hz SEL
40 58,4 61,7 61,7 63,2 60,0 49,4 66,4
50/- 59,9 62,3 63,2 65,3 62,2 51,4} 68,3
60/- 61,1 62,7 64,5 67,0 63,9 53,0 69,9

Mesaurements [LAeq, dB(A) - dB] - 7.5m

vel [km/h] 63 Hz 125 Hz | 250 Hz | 500 Hz | 1000 Hz | 2000 Hz | 4000 Hz | 8000 Hz | LAeq
40 22,8 26,1 26,1 27,7 24,5 13,8 30,
50f- 24,3 26,7 27,7 29,7 26,6 15,8- 32,
60/- 25,6 27,2 28,9 31,4 28,4 17,4 34,

Calculation SoundPlan [LAeq, dB(A) - dB] - 7.5m

vel [km/h] 63 Hz 125 Hz | 250 Hz | 500 Hz | 1000 Hz | 2000 Hz | 4000 Hz | 8000 Hz | LAeq
40 18,1 22,7 25,7 26,1 27,8 24,2 13,9 7,1 30,9
50 20,1 24,3 26,7 27,6 29,7 26,6 15,8 10 32,9
60 21,7 25,7 27,5 28,9 31,3 28,6 17,4 12,4 34,5

DELTA Mesaurements - Calculations [LAeq, dB(A) - dB] - 7.5m

vel [km/h] 63 Hz 125 Hz | 250 Hz | 500 Hz | 1000 Hz | 2000 Hz | 4000 Hz | 8000 Hz | LAeq
40 -0,1 -0,4 0,0 0,1 -0,3 0,1} 0,1
50f- 0,0 0,0 -0,1 0,0 0,0 0,0 0,1
60/- 0,1 0,3 0,0 -0,1 0,2 0,0 0,1

ACTION B6

4
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SUB-ACTION B6.1

CNOSSOS model parameters for EV vehicles

CNOSSOS 2021/2015 - SoundPlan 8.2 As you can see, only rolling noise (aR, bR)

Ha T —_—_ y . Km has been taken in account

63 83,1 30,0 0,0 0,0 0,0 0,0 0,08

125 87,0 27,0 0,0 0,0 0,0 0,0 0,08

250 88,3 20,0 0,0 0,0 0,0 0,0 0,08

500 90,1 25,7 0,0 0,0 2,6 -3,1 0,08

1000 93,1 30,0 0,0 0,0 2,9 -6,4 0,08 ACTION B6
2000 91,0 35,0 0,0 0,0 1,5 -14,0 0,08

4000 79,6 30,0 0,0 0,0 2,3 -22,4 0,08

8000 76,2 40,0 0,0 0,0 9,2 -11,4 0,08

N

<
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SUB-ACTION B6.2

Calculation of the road surface properties within the CNOSSOS model

MONITORING MEETING

This sub-action deals with the calculation of the Comparison Reference / Crumb Rubber
road surface properties within the CNOSSOS Surface
model. 75

~
o

The effects are evaluated from a single EV
vehicle but will be further studied when an EV
fleet will be at disposal.

[e)]
(%]

/h [dB(A)]
4 8

I I I I I I I ACTION B6
SEL 125 250 500

E 50
3
. . _,I 45
The optimized surface ALy g gy road component, &
ALy roaq Ev 1S €valuated in a similar framework 35
. . 30
as Sub Action B6.1 using an analogous dataset 1000 2000 4000
from measurements performed in via Paisiello. freq [Hz]

| Reference Surface B Crumb Rubber Surface

This component shares the same functional
dependency with speed as the vehicle
component:

ALywR road v = gy + Bey log (

N

vE 74 > IPOOL srl

v CNR SpinOff - Acoustics and Environment
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Calculation of the road surface properties within the CNOSSOS model
Mesaurements [SEL, dB(A) - dB] - 7.5m

vel [km/h] 63 125 250 500 1000 2000 4000 8000 SEL
40} 60,1 61,3 61,5 61,1 57,3 49,4)- 64,7
50| 62,1 62,3 63,0 63,4 59,9 51,5|- 66,8
60|- 63,7 63,2 64,2 65,3 62,0 53,2 68,4

Mesaurements [LAeq, dB(A) - dB] - 7.5m

vel [km/h] 63 125 250 500 1000 2000 4000 8000 LAeq
40} 24,6 25,8 25,9 25,5 21,7 13,8|- 29,1
50 26,5 26,8 27,4 27,8 24,3 15,9} 31,2
60| 28,2 27,6 28,6 29,8 26,4 17,6 32,9 ACTION B6

Calculation SoundPlan [LAeq, dB(A) - dB] - 7.5m

vel [km/h] 63 125 250 500 1000 2000 4000 8000 LAeq
40 18,1 24,9 25,7 26,1 25,9 21,9 13,9 7,1 29,5
50 20,1 26,5 26,7 27,6 27,8 24,3 15,8 10 31,4
60 21,7 27,9 27,5 28,9 29,4 26,3 17,4 12,4 33

DELTA Mesaurements - Calculations [LAeq, dB(A) - dB] - 7.5m

vel [km/h] 63 125 250 500 1000 2000 4000 8000 LAeq
40} 0,3 -0,1 0,2 0,4 0,2 0,1 0,4
50| 0,0 -0,1 0,2 0,0 0,0 -0,1- 0,2
60|- 0,3 0,1 0,3 0,4 0,1 -0,2- 0,1 >
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SUB-ACTION B6.2

Calculation of the road surface properties within the CNOSSOS model
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ALw g road v CNOSSOS Coefficient

Vmin Vmax alpham | alpham | alpham | alpham | alpham | alpham | alpham
Veh.Cat. km/h | kmgh [PPNAME3 og 250 500 1000 | 2000 | 4000 | sooo | PetAM
EV 20 130 0 2,2 0 0 -1,9 -2,3 0 0 0

For Crumb Rubber road surface, calculated on
EVs, we have a slight increase in noise at 125Hz,
while a decrease is observed in the 1000 and ACTION B6
2000Hz octave bands.
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ACTION PROGRESS - B4
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The progress done for action B4 is well within initial project’s expectations, so no delay is foreseen for the
next steps. Further research is possible beyond the initial project’s drafting.

WHAT’S LEFT?

- Further analysis on experimental tires, aging/durability...
CONCLUSIONS
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- B4 Report
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ACTION PROGRESS — B6
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The progress done for action B6 is well within initial project’s expectations, so no delay is foreseen for the
next steps. Further research is possible beyond the initial project’s drafting.

WHAT'’S LEFT?
- Further analysis on ICEV CPB, aging/durability... - B6 Report
CONCLUSIONS
- EV SPB - B6 Guidelines

- Noise mapping and population exposure
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DISSEMINATION

RAR 2022

Malaga, 26-29 June 2022

Experimental comparison of the acoustic performance of
rubberized and conventional road surfaces

CONCLUSIONS
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Lara Ginevra Del Pizzo, Gloria Schiaffino, Francesco Bianco, Antonino Moro,
Stefano Carpita, Filippo Pratico, Julien Cesbron, Gaetano Licitra
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Change in one of the activities planned under Action B5:

B5.1 Soundwalks and interview

B5.2 Interview in the pilot road on an electric taxi

{35.3 Interview on EV concerning different road pavements]

!

{35.3 Ante- and post-operam interviews with residents ] V
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B5.1 Soundwalks and interview Steps:

TEMPLATE OF THE QUESTIONMAIRE RELATED TO SUB-ACTION BS.1

Geners! oundscape perception 1) Purchasing of instrumentation to carry N4
LISTENING POINT N. {to be repeated far eoch listening point) . . .
out binaural recording and reproduction

Question n. 1: Type and intensity of sounds heard at this listening point

[make an X mark for eac ] ) B ]
Interaction between different electric wvehicles and asphalts

Traffic Question n. &: How do you assess the intensity of noise produced by the vehicle passing through asphalt n.1? 2 ) Re CO rd i n g Of a CO u Sti C C I i m ate i n S i d e EV

Mature sounds [make an X mark in the box that mast closely matches your opinion)

This guestionngire Anthropic sounds Very low Low Fair High Very high a n d I C E Ve h I C I eS

E-VIA {LIFE18 ENV)]

Mechanical/electrical s

The goal of this gu
listening points amng

optimized for the Question n. 2: Type and
perceived both outy [make an X mark in the box that most clossly matches your opinion)

Organization of soundwalks and
[make an X mark for eac . .
Plecse answer all g Mot at all Only a little To some extent Rather much Very much reco rd I ngs’ re p r‘od u Ct I O n

Your persaonal dota

Question m. 7: Inyour opinion, how annoying is the noise proeduced by the vehicle passing through asphalt n, 17 3 )

the non-recogmition Traffic

Question n. 8 How do you assess the intensity of noise produced by the vehicle passing through asphalt n.27
Mature sounds

N make an X mark in the box that most closely matches your opinion
Personal data Anthropic sounds [ Y ! F :

Foreseen completion: March 2022

Wery low Lowwr Fair High Very high

Age:O0<20 [O2 Mechanical/electrical s

Gender: O Female|  Cuestion n.3: How doy

Question m. 9: Inyour opinion, how annoying is the noise proeduced by the vehicle passing through asphalt n.2?
[make an X mark in the

[make an X mark in the box that most closely matches your opinion) |

City of residence . Bad

Mot at all Only a little To some extant Rather much Very nl Question n. 11: Imagine being in an Internal Combustion Engine Wehicle and listening to the noise produced
inside it. How do you assess the quality of the soundscape?

ualification: [ els
a [make an X mark in the box that most closely matches your opinion)

O] master Question n. 4: Do you th To be repeated for ali the different combination between EVs and asphalts oddresses Bad Poor Fair Good Excellent

[make an X mark in the

Listening of recordings made inside electric and internal combustion engine wehicles

Employment: .. Absolutely
inappropriate Question n. 10: Imagine baing in an Electric Vehicle and listening to the noise produced inside it. Hyg To be repeated for il the different combination between ICEVs and asphalts addresses
assess the guality of the soundscape?
[make an X mark in the box that most closely matches your opinion) -
Personal sensibility
Question n. 5: How do | Bad Paoor Fair Good Excell Question n.12: Do you feel sensitive to noise?
[make an X mark in the H [make an X mark in the box that most closely matches your opinion]
Bad Mot at all Only a little To some extent Rather much Very much

To be repeated for oll the different combination between EVs and aspholts oddresses
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B5.2 Interview in the pilot road on an electric taxi

TEMPLATE OF QUESTIOMMAIRE RELATED TO SUB-ACTION BS.2

Steps:

Flarence, dote

Interaction between different electric vehicles and asphalts V 1) Pu rChaSi ng Of instru mentation to Ca rry
This questionnail Question n. 1: How do you assess the intensity of noise produced by the vehicle passing through asphalt n.17 O u t b i n a u ra I re CO rd i n g a n d re p ro d u Cti O n

E-\VIA (LIFELE EN
[make an ¥ mark in the box that most clossly matches your opinion)

The goal af this
tawi, particulany Very low Lowr Fair High Very high
is perceived both

S 2) Agreement with Taxy company

Question n. 2: In your opinion, how annguine is the onice neadurad b the wvahicla nacsing thronsh asnhalr o 17

Your personal dg

the non-recogniy [make an X mark in the box that most clg Listening of recordings made in open field condition

Horer et Onlys e Question n. 7: Listen to the recording made in open field condition along this road and related to the noise 3 ) O rga n izati O n S Of S u rve yS

produced by an Electric Vehicle. How do you assess the guality of the soundscape?

Personal data

Age: =20 [ [make an X mark in the box that most closely matches your opinion)
OQuestion n. 3: How do you assess the inj Bad P o Good Excellont
al oor air celle
Gender: O Fem [make an ¥ mark in the box that mast clg
Very low Lo
ity of residence To be repeated for oli the different combination between EVs ond asphalts addresses

Qualification: O

Question m. 4: In your opinion, how anng Question n. 8 Listen to the recording made in open field condition along this road and related to the noise FO re Se e n CO m I et i O n . IVI a rC h 2 02 2
produced by an Internal Combustion Engine Vehicle. How do you assess the quality of the soundscape? p ]

L master [make an ¥ mark in the box that maost clg

[make an X mark in the box that most clossly matches your opinion)

Mot at all Only a little
Employment: ... Bad Poor Fair Good Excellent

Question n. 5: How do you assess the inf To be repeated for all the different combination betwseen ICEVE and asphalts addresses

[make an X mark in the box that most clg

Very low Lowr Personal sensibility

Question n.9: Do you feel sensitive to noise?

[make an X mark in the box that most closzly matches your opinion)

Mot at all Only a little To some extent Rather much Very much

Question n. &: In your opinion, how anng

[make an X mark in the box that most clg

Mot at all Only a little
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B5.3 Ante- and post-operam interviews with residents

COMUNE DI

YW % FIRENZE

DIREAONE AMBIENTE
SERVIZIC Rfuti, kgiene Pubblica, Ambsentale = del Temtorio

PO Igiene Pubblica, Ambiertale & Vivibiit Urbana

Firenze, 2 luglio 2021

Oggetto: Avviso somministrazione questionario ai residenti di via Paisiello

Centle cttadina’ A couple of days before the

il comune di Firenze & il capofila del progetto LIFE E-VIA (Electnic Vehicle nolse control by Assessment and H H ’ d I M M
optimization of tyre/road interaction/Controllo del numore dei wveicoli elettnel mediante valutazione e q u eSt I O n n a I res e |Ve rl n g, a n

ottimizzazione dell'interazione pneumaticofstrada — www life-evia eun) co-finanziato dallUnione Europea. 11

progetto & iniziato nel 2019 e si concludera ad inizio 2023. informative |etter has been provided

Frale aziomi che verranmo realizzate nel progetto, vi & 1a stesa di un asfalte oftimizzato per la nduzione del mmore
inun’ area pilota, individuata dal Comune in un fratto di Via Paisiello, compreso tra via Rinuceini e via Vivaldi .

Tra 1 van obiettivi del progetto vi & anche quello di sensibilizzare i cittadini sui temi dell'inguinamento acustico e to re S I d e n ts .
sugli effetti sulla salute, spiegando le cpportumiti offerte dai wveicoli eleffrici attraverse eventi specifici di
divulgazione e promezione ¢ indagando anche sulla la percezione del mumore da parte delle persone, mediante
I'utilizzo della metodologia di analisi del paesaggio sonoro.

A tal fine, un incanicato dal comune di Firenze e da Vie en1o.se Ingegneria si presentera presso il suo domicilio,
nel giorm § e 7 luglio 2021 e le consegnera un breve questionario da compilare al momento, fomendole qualche
semplice istmzione. Per la compilazione saranne necessari al massimo 3 minuti. I1 questionario sara poi ritirato
dallo stesso incaricato. 51 precisa che I'incaricato non accedera alla sua abitaziene, ma sosterd all’esterno e sara
dotate di tesserino di riconoscimento.

1l trattamento dei dati personali avverra in moedo riservato e la successiva pubblicazione dei risultati sara realizzata
con modaliti tali da non consentire la nconducibilita delle risposte espresse alla persona intervistata.

La ningraziame anticipatamente per la cortese e preziosa collaborazione.
Per ultenion informazioni:

Ing. Chiara Bartalucci — 055 4379140

Dott.ssa Gessica Pecchioni — 0535 2625360

11 Responsabile
Dr. Arnaldo Melloni — Direzione Ambiente comune di Firenze

™, U
[ '-.-'.-L&—-'
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B5.3 Ante-operam interviews with residents

COMUNE DI

YW % FIRENZE

DIFEJONE AMBIENTE
SERVIA0 Rt kgiene Pubblica, Ambientale e del Temtono

PO Igiene Pubblica, Ambienale & Vivibilts Urbana

Firenze, 7 lugho 2021

Oggetto: Compilazione e ritire questionario progetto LIFE E-VIA

(Gentile cittadina /o,
come da comunicazione scritta ncevuta lo scorso 5 Iuglo, nell’ambito del progetto europeo LIFE E-VIA -

www life-evia eu) coordinato dal comune di Firenze, é in corso un’indagine sulla percezione del mmore rivolta ai
residenti di via Paisiello.

Alleghiamo alla presente il questionario che le chiediamo gentilmente di compilare. Le chiediamo, inoltre, di
contattare I'incancato dal comune di Firenze e da Vie en ro.se Ingegneria (Ing. Chiara Bartalucei — Dott.ssa Guha
Tannuzzi, tel. 035 4379140, e-mail chiara bartaluceii@vienrose if) per concordare 1l ritiro del questionano.

Nel caso in e abbia gia neevuto il questionario nei giomi 6 e 7 lugho 2021 e lo abbia gia compilato, le chiediamo,
analogamente, di contattare l'incaricato dal comune di Firenze e da Vie en ro se Ingegneria (Ing. Chiara Bartalucei
— Dot ssa Giulia Ianmuzzi tel. 053 4379140, e-mail chiara bartaluceiirvientose it) per concordare 1l ritiro.

Ficordiamo che il trattamento deil dati persomali avverra in mode miservato e la successiva pubblicazione dei
nisultati sara realizzata con modalita tali da non consentire la riconducibilita delle nisposte espresse alla persona
mtervistata.

La nngraziame anticipatamente per la cortese e preziosa collaborazione.
Per ultenon informazion::

Ing. Chiara Bartalucci— 055 4379140

Dott.ssa Gessica Pecchioni — 055 2623360

Il Responsabile
Dr. Arnaldo Melloni — Direzione Ambiente comune di Firenze
n‘x} . | ':,-'.-1_,'.*'— e

LIFE/ENV/TTOO0201 LIFE E-VIA

COMUNE DI oA, Vie enJro.se.

A FI IQ"NZF. e Ingegnernia

THE PROJECT

Exposure data from the European Environment Agency demonstrate that more than 100 million EU citizens are affected by
high noise levels negatively impacting human health. Traffic noise alone is harmful to the health of almost every third person
in the World Health Organization European Region. 20% of Europeans are regularly exposed to night sound levels that could
significantly damage health, especially in urban areas. The introduction of electric mobility is widely viewed as having the
potential to reduce noise in urban areas, but the noise generated by tyres rolling on the road nevertheless needs careful study
and further reduction. As emerged in Noise in Europe Conference (April 2017) and in the WHO guidelines published in October
2018, the increased stringency of EU at source standards needs to be balanced against other effective measures such as road
surface and/or tyre improvements and urban planning measures as well. One of the solutions universally recognized as the
best to reduce noise in urban areas, from both the point of view of noise and air quality, is the introduction of electric mobility.
Therefore, the project LIFE E-WIA (Electric Vehicle nolse control by Assessment and optimization of tyrefroad interaction—
www_life-evia.eu) intends to: - tackle noise pollution from road traffic noise focusing on a future perspective in which electric
and hybrid vehicles will be a consistent portion of flow; - combine knowledge of road optimization and tyre development in
order to test an optimized solution for reducing noise in urban areas and Life Cycle Cost with respect to actual best practices .
The Project LIFE E-VIA, co-financed by the European Union through the Life programme, started in July 2019 and will end in
January 2023. Il Progetto, co-finanziato dall’Unione Europea attraverso il Programma LIFE, ha avuto inizio a luglio 2019 e
terminera a gennaio 2023. The project is coordinated by the Municipality of Florence and involves as partners the
Mediterranean University of Reggio Calabria, Continental, Vie en.ro.se Ingegneria, University Gustave Eiffel and |-POCOL.

THE SURVEY
The goal of this guestionnaire is to collect dato on the perception of the soudscape. In addition to some initial general questions,
we kindly ask you to answer 10 questions related to the perception of the soundscape dose to your home. Your personal data
will be treated as strictly confidentiol and the publication of the survey results will ensure the non-recognition of the responses.
Please answer all guestions in order, following the instructions provided.

PERSOMNAL INFORMATION

11. Age: O18-25 [O26-40 0O4155 O5665 06675 O=>75

12 Gender: O Female O Male

13. Education: 0 Primary school O Middle School [ High School O Bachelor's Degree [ Ph.D. [0 Master
14. Occupation:

15. City of Residence:

I6. Nationality:

D1. Does your home have windows overlooking via Paisiello? O No [ Yes

D2. If so, which are the rooms that overlook via Paisiello?
(Make an X mark in the box for each room overlooking via Paisiello)
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B5.3 Ante-operam interviews with residents

Room Owerlooking wia Paisiello
Bedroom [
Single Badroom

Livingroom

Kitchen

Bathroom

Other: ..o | Please specify)

D3. How do you assess the intensity of the following four types of sound in the soundscpe around you?
[make an ¥ mark for each type of sound in the box that best matches your opinion)

Tvpe of sound Very Low Low Fair High Very High
Traffic (eg. Cars, motorcycles, clacson .. [] [ u O []
Mechanical/electrical sounds [es. music, 0 Ll
industries, sirens, constructions...)
Anthropic sounds |es. voices, laughter, . .
children, steps...]
Nature sounds (2=, wind, rustling leaves, . .
birds ._.)
Dd. How do you assess the quality of the soundscape around you?
[Please, tick the box that best matches your opinion)
0 1 [ 2 | 3 | a4 | s [ & [ 7 | & | s 10
Very Bod Excellent
D5, Do you think the soundscape around you is appropriate for this place?
{Please, tick the box that best matches your opinicn)
Absolutely L] 1 2 3 4 5 & 7 8 9 10 | Completely
inappropriate appropriate

D&. To what extent does it agree with the following statements about the sound environment around it??
{Pleasze tick the box that best matches your opinion for eadh row)

The soundscape Strongly Meither agres
is: disagree nor disagrese
Enjoyoble | [ ||
Chaotic ] [ ||
interesting 1 [ O
Boring ] 1 |
Relaxing ] [ |
Disturhing O O O
Lively ] 1 1
Monotonous ] | |

Disagres

Bgres Strongly agree

O7. How do you assess the quality of the urban landscape around you®
[Please tick the box that best matchies your cpinion)
| VeryBad | 0 | 12 | 2 ] 3 ] 4]l 5] 6] 7] 8| 9 [ 10| Excellent |

D, Do you think that implementation of intersentions for the reduction of noise could increase the value of your home?
[Please tick the box that best matches your opinion)
[Notatall | 0 [ 1 J 2 7 3 ] a5 6] 7] 859 [1w] Suey |

09, Do you think that your health can be affected by the reduction of noise levels dose to your home?
[Please tick the box that best matches your opinion)
[ Notatat | 0 | 1 | 2 [ 3 | a] s | 6] 7] 8] 3 ] 1]

Surely |

D10, How do you assess your sensitivity to sounds?
[Please tick the box that best matches your opinion)
[ verytow | 0] 1 ] 2] 3] 4] s ] 6] 7] 8] 3 [ 10] veryHigh |

Informative letters and
guestionnaires have been delivered
directly in the residents’” mailbox and
collected in the same way after
compilation.
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B5.3 Post-operam interviews with residents

COMLINE DI

YW FIRENZE

DIREZAIOME AMBIENTE
SERVIZIO Rfut, bgiene Pubblica, Ambientale e del Temtoric

PO Igiene Pubblica, Ambientale & Vivibilta Urbana

[Firenze, 20 settembre 2021

Oggetto: Compilazione e ritiro questionario post-operam progeito LIFE E-VIA

(Fentile cittadina‘o,

come da comunicazione scritta ricevuta lo scorso 3 luglio, nell’ambite del progette europec LIFE E-VIA -
woww life-evia en) coordinate dal comune di Firenze, & in corso un’'indagine sulla percezione del mmore nvelta ai
residenti di via Paisiello.

In aggiunta al questionario da lei gentilmente compilato a luglio prima che venisse realizzata la stesa di un asfalto
ottimizzato per la riduzione del mumore in un tratte di Via Paisiello, le chiediamo cortesemente di compilare un
nuove breve questionario che alleghiamo alla presente.

Per qualsiasi dubbio nguardoe alla compilazione pud contattare 1'incaricato dal comune di Firenze e da Vie enro.se
Ingegnenia (Ing. Chiara Bartalucci e-mail chiara bartaluccii@vienroseit — Dottssa Giulia Jannuzzi e-mail
ginlia iannuzzi@vienrose.it, tel. 035 4379140).

Una volta compilate da lei ed eventmalmente dal suol familian, le chiediamo genfilmente di lasciare 1l
questionari‘o nella cassetta delle lettere dell'impianto sportive M. Pacini dell’A S D LF. Firenze Calcio, in via
Paisiello 151, entro 1l 28/09/2021.

Ricordiamo che il trattamento dei dati personali avverra in mode riservato e la successiva pubblicazione dei
nsultat sara realizzata con medalita tali da non consentire la riconducibilita delle nsposte espresse alla persona
Intervistata.

La nngraziamo anticipatamente per la cortese e preziosa collaborazione.
Per ultenion informarioni:

Ing. Chiara Bartalueci (Vie enro.se Ingegnena) — 055 4370140

Dott.zza Gessica Peccluom (Comune di Firenze) — 055 2625360

1l Responsabile
Dr. Arnaldo Melloni — Direzione Ambiente comune di Firenze
."\.-_‘\‘ . | |;L_L|'¢'_ e

LIFEAENV,TTOO020] LIFE E-WIA
Progetto co-f gt dalls Commissione furopea nell'ambito del Progromme LIFE+2028.
K COMUMEDN « 4| Vie enro.se.
- a I NJ.L. —am Ingegneia
THE PROJECT

Exposure data from the European Environment Agency demonstrate that more than 100 million EU citizens are affected by
high noise levels negatively impacting human health. Traffic noise alone is harmful to the health of almost every third person
in the World Health Organization European Region. 20% of Eurcpeans are regularly exposed to night sound lewvels that could
significantly damage health, especally in urban areas. The introduction of electric mobility is widely viewed as having the
potential to reduce noise in urban areas, but the noise generated by tyres rolling on the road nevertheless needs careful study
and further reduction. As emerged in Noise in Europe Conference [April 2017 ) and in the WHO guidelines published in October
2018, the increased stringency of EU at source standards needs to be balanced against other effective measures such as road
surface and/or tyre improvements and urban planning measures as well. One of the solutions universally recognized as the
best to reduce noise in urban areas, from both the point of view of noise and air quality, is the imtroduction of electric mobiliy.
Therefore, the project LIFE E-VIA (Blectric Wehicde nolse control by Assessment and optimization of tyre/road interaction—
waw. life-evia.eu) intends to: - tackle noise pollution from road traffic noise focusing on a future perspective in which electric
and hybrid vehicles will be a consistent portion of flow;, - combine knowledge of road optimization and tyre development in
order to test an optimized solution for reducing noise in urban areas and Life Cycle Cost with respect to actual best practices .
The Project LIFE E-VIA, co-financed by the Eurcpean Union through the Life programme, started in July 2019 and will end in
January 2023. Il Progetto, co-finanziate dall'Unione Europea attraverso il Programma LIFE, ha avuto inizie a luglic 2019 e
terminera a gennaic 2023. The project is coordinated by the Municipality of Florence and involves as partmers the
Mediterranean University of Reggio Calabria, Continental, Vie en.ro_se Ingegneria, University Gustave Eiffel and |-POOL

THE SURVEY
The goal of this guestionngire is to collect dota on the perception of the soudscaope. In oddition to some initial general guestions,
we kindly ask you to answer 10 guestions reloted to the perception of the soundscope dose to yowr home. Yowr personal data
will be treated as strictly confidentiol and the publicotion of the survey reswits will ensure the non-recognition af the responses.
FPlegse answer all guestions in order, following the instructions provided.

PERSOMAL INFORMATION
1. Age: 1825 [O2640 [DO41-55 05665 [0&6-75 O=7s
12. Gender:  [JFemale [0 Male
13. Education: [] Primary school [ Middle School [ High School [ Bachelor's Degree [ Ph.D. [l Master
14, Ocoupation:
I5. City of Residence:
I&. Mationality:

Dl. Dioes your home have windows overlooking via Paisiello? [l Mo [ Yes

D2. i s, which are the reoms that owverlook via Paisiello?
{Mzake an X mark in the box for each room overlooking via Paisiello)
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B5.3 Post-operam interviews with residents

Room Overooking via Paisieilo DE. To what extent has the noise of traffic you perceived changed in the past months?
Bedroom - (Please tick the box that best matches your opinion)
Sinele Bedroom — Increased Stoble Decreased
—= — Very much fairly slightdy Slightly Fairly ery much
Livingroom = [i 1 2 3 4 5 3 7 8 ] 10
Kitchen O
Bathroom
Other: ..occoooveveeeeenen... | Pleiase specify)
9. How do you assess the effects of the re-paving of via Paisiello with the new asphalt on the traffic sound you perceive
from your home?
D3, How do you assess the intensity of the following four types of sound in the soundscpe arcund you? [Please tick the box that best matches your opinion)
[make an X mark for each type of sound in the box that best matches your opinion)
- — - Neguative Irrelevant Positive

Type of sound Very Low Low Fair High Very High Viery much Fairty slightly Foo Abbastanza Malto
Traffic |eg. Cars, motoroycles, clacson ) ] [ u | [] 0 1 2 3 a T 6 7 3 g 10

Mechanicalfelectrical sounds |2s. music,
industries, sirens, constructions.. )

D10, Do you think that the implementation of a low-noise asphalt has increased the value of your home?
1 [ O [] [Please tick the box that best matches your opinion)
[Notatall [ O [ 1 [ 2 T 3T a5 6] 71859 |10] Suey |

Anthropic sounds (5. voices, laughter,
children, steps...)
Nature sounds (25, wind, rustling leaves,

birds ...)
D11. Do you think that your health can be improved by the recent reduction of noise levels dose to your home?
[Please tick the box that best matches your opinion)
Dd. How do you assess the quality of the soundscape around you?
[Flease, tick the box that best matches your opinion] Wotatall | 0 | 1 | 2 [ 3 | a| s ] 6| 7] 8|3 [10] suey |
o | 1 ] 2 [ 3 [ a4 | s | e [ 7 | & | s | 1w
Very Bad Excellent D12, How do you assess your sensitivity to sounds?

[Please tick the box that best matches your opinion)
[ Veytow [ 0] 1 [ 2T 3l a4l sl 6] 7181 8 |10 [ veyHin|

D5, Do you think the soundscape arcund you is appropriate for this place?
|Please, tick the box that best matches your opinicn)
Absolutely 1] 1 2 3 4 5 & 7 B 5 10 | Completely
inoppropricte appropriate

D%, To what extent does it agree with the following statements about the sound envirenmient arcund it2?
{Please tick the box that best matches your opinion for each row)

The sound Str Meithe
S-DI:.I scape . ongly Disagree 2 _r agree
isz dizagree nor disagree
Enjayable u m|
Chaatic a L
Interesting o [l
Boring ] [l
Relaxing u ||
Disturbing u O
Lively u m|

Monotonous 1 |

Agrese Strongly agree

O7. How do you assess the quality of the urban landscape around you?
[Please tick the box that best matches your opinion)
[ veryBagd | 0 [ 1 [ 2 1 3] a ] s 6] 71 8] 3 |10 ] Excellent
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Collected questionnaires

Delivered Filled Delivered Filled
92 56 101 56
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HOW DO YOU ASSESS THE QUALITY OF THE SOUNDSCAPE HOW DO YOU ASSESS YOUR SENSITIVITY TO
AROUND YOU? SOUNDS?

Very Low 3%
Excellent 4%

Bad quality 0-3

39% m47 0-3
High Medium™ 4-7
m3-10 52% 45% ms.10

Fair
Very bad  Excellent

Very Low  Very High

Ante-operam descriptive

HOW DO YOU ASSESS THE INTENSITY OF BY THE REDUCTION OF NOISE LEVELS CLOSE 10 YOUR analysis
TRAFFIC NOISE IN THE SOUNDSCAPE AROUND
HOME?
YOU?
2% No

0-3
Fair 22% = LOW m4-7
m 8-10
M FAIR
NR
W HIGH
High 73% o J— 10

Surely/Yes Not atall  Surely

64%
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Post-operam descriptive analysis

HOW DO YOU ASSESS THE EFFECTS OF THE RE-
PAVING OF VIA PAISIELLO WITH THE NEW
ASPHALT ON THE TRAFFIC SOUND ?

NR 3% Negative 5%

Irrelevant

18%
0-4

w5
W 6-10
B NR

Negative  Positive

DO YOU THINK THAT YOUR HEALTH CAN BE
IMPROVED BY THE RECENT REDUCTION OF NOISE
LEVELS CLOSE TO YOUR HOME?

m0-4
m5
Probably 16%
m6-10
ENR
Surely 63%
0 - 10

Not atall  Surely
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Very low

Comparison between ante and post

Perception of traffic sounds

Strongly disagree

NA

Disagree

Is the sounscape enjoyable?

Uncertain Agree

B Ante operam M Post operam

Strongly Agree

N/A
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Comparison between ante and post

To what extent has the noise of traffic you perceived How do you assess the effects of the re-paving of via Paisiello
changed in the past months? with the new asphalt on the traffic sound ?

eg

Increased (0-4) Negative (0-4)
M Irrelevant (5)
W Positive (6-10)

m N/A

m Stable (5)

B Decreased (6-
10)

Decreased
61%

The implementation of a low-noise asphalt has
increased the value of your home ?

Not at all/No (0-3)
H Not sure (4-6)
M Yes/Surely (8-10)
HN/A
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Link between Pearson chi-square test and regression model

Variable y i DoF p-value
Age 2.3173 5 0.8037
Gender 2.1455 3 0.5428
Education 43015 6 0.636
Dccupation 7.3956 5 0.1928
Residency 11813 2 0.554
Mationality 2.1569 2 0.3401
Windows overlooking 2.7451 1* 0.09755
via Paisiello
Rooms overlooking 12243 5 0.9425
via Paisiello
Intensity of perceived 0.53804 3 0.8875
sounds
Perception of traffic sounds 18.153 4+ 0.001152
Perception of technological 5.4923 5 0.1311
sounds
Perception of anthropic 41765 5 0.5743
sounds
Perce pElnfrnat ural 37771 4% 0.4447
Soundscape quali 11.889 3 0.007774
Soundscape congruence 10.5 3 0.01476
Soundscape attributes 13.709 7 0.0566
Enjoyable 54343 5 0.3652
Chaotic 4 8532 5 04341
Interesting 1.7825 4+ 07757
Boring 5.547 5 0.3528
Soundscape - xing 6.1182 4+ 0.1905
Disturbing 15.221 5 0.009457
Lively 3.2017 5 0.6689
Monotonuous 53131 5 0.3789
Landscape quality 1.4815 3 06565
Sound sensitivity 2.5753 3 0.46138

Pearson chi-square test: some variables turn out to be
significantly dependent on situation (ante/post).

To better analyze whether the re-pavement has brought
improvements in terms of perception of sounds we use
the variable “soundscape quality”, which is “sensitive”
on situation, as dependent variable in a regression
model.

With the use of regression models we can establish if
there are relationships between the response variable
(“soundscape quality” ) and other covariates relating to
perceptions of sounds or characteristics of the
surrounding environment in the ante/post intervention
periods.
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Ordinal logit model

Firstly, we compare all the response values of the covariates and the response variable, between the two
periods by creating original variables with a value of O if the value has decreased; 1 if it has remained
unchanged and 2 if it has increased.

Given the nature of the variables created, we choose to use an ordinal logit model.

An ordered logit model for an ordinal response Y, with C categories is defined by a set of C-1 equations
where the cumulative probabilities are related to a linear predictor B'x.= By+ B,X;i+ B,X,+... through the
logit function:

: Yci '
logit(gci) = 10g<1 _C; ) =ac.—Bx;
ci

The parameters o, called thresholds or cutpoints, are in increasing order (a; < o, < ... < 0l 4).
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Model

logit("soundscape quality".;) = a, — (B1* traf fic_sounds + 3, * interesting_soundscape + 5 *
nature_sounds+ [, * relaxing_soundscape+ [s * sensitivity_sounds

qual amb Coef. 5td. Err. Z F>|z| [95% Conf. Interwvall]
traffico
Unchanged -7.047367 2.399337 -2 .94 0.003 -11.74998 -2 .344753
Yas -8.004159 3.208891 -2 .49 0.013 -14_ 29347 -1.714848
interessante
Unchanged 5.3200859 2.0439402 2.60 0.009 1.303335 9_.336843
Yas 1.914986 1.5586173 1.23 0.218 -1.135057 4 _ 96503
natura
Unchanged - _ 6013872 1.685393 -0.36 0.721 -3.904697 2_701922
Yas 9 _055464 3.1114%3 2.91 0.004 2.957049 15 .15388
rilassante
Unchanged 4 _ 754028 2.527349 1.88B 0.060 -.1954857 9. 707541
Yas 3.73245 2.3110863 1.62 0.1086 -. 7971497 B.262049
sen=sibkilita
Unchanged 4 _ 547256 2.190113 2_0B 0.038 .2547141 B._B397%98B
Yas 1.598098 1.349631 1.18 0.236 -1.047129 4 _ 243325
/eutl 3_.385244 2.201415 - .9494507 7.679939
/oeut2 6.073346 2.42071 1.328842 10.81785
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Results

* For the traffic sounds variable who did not vary the response
between the two periods or who responded that they heard less
traffic in the post-intervention period tended to give a higher score
on the soundscape quality than those who found a worsening in the
traffic perception.

Instead for the nature sounds the model shows that who hear more
the sounds of nature in the post-intervention period than those who
hear them less tend to perceive a better soundscape quality.

Looking at the characteristics of the "interesting" and "relaxing"
environment we note that in the first case those who find the
environment interesting in the same way in the two periods
compared to those who find it less interesting tend to perceive a
better soundscape quality. While for the "relaxing" characteristic,
those who find the relaxing environment in the same way or more
relaxing in the second period compared to who find the environment
less relaxing tend to perceive a higher soundscape quality.

Finally, those who responded that they were sensitive to the
environment in the same way tend to perceive a better soundscape
quality than those who were less sensitive in the second period.

25 February 2022 - Vie en.ro.se Ingegneria
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Report on Action B5

A SURVEY TO EVALUATE RESIDENTS’ SOUNDSCAPE PERCEPTION BEFORE AND
AFTER THE IMPLEMENTATION OF LOW-NOISE ASPHALT IN THE PILOT CASE

Index

1. Introduction: the pilot Case iN FIOrENCE ....iiiiiiiii i e rsrr e s rar e rrans s e san s s s annn e s ran sassnnssssnanssennns
2. SUNVEY AESIEN ieeriiiiiit e eratieie e s s er st e s sat e s esan s sesn s sesrassessanseesnansesnan s sensan s es nns enssnsseanansessnnnssnnsnnssnnsnnsnnsnnsens
2.1 Ante operam questionnaires: design and distribution.........ccoieiree i s
2.2 Post operam questionnaires: design and distribution .......ccccoeioiiiiiii e

B 3T U] | 3 USSP EPRPPUTRS
3.1 DESCriPHIVE ANAIYSIS civiriiiiiiiiiiii s e s e e e s e s s s e e e e s e ra s e e ran e enrn e eeeanan e eees e reeee e rns
3.0.1 AN OPEIamM FESUITS cuuuti it e e e e e e e e e er e s e s s ar e ee s e sn s sesesnabs sese e b e senrassnes e snnnnnessnrans
3.1.2 POSt OPEIram FESUIES covveieiceii e e e e e s s e s e sn s e s e ara b s e es e b e s esrassnes e bannnes snrans
3.1.3 ComMPArative @NalysiS. .. e e e e r e e e ra e arn e s earan e e ra e arann

I Y = 1 o= L =T g T 1 ] O PSPPI
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In progress




LIFE18 ENV/IT/000201
LIFE E-VIA PROJECT
25 February 2022 - Vie en.ro.se Ingegneria

f B Carroz

Furtura Firenze

Although not foreseen in the original
project proposal, in order to obtain an
objective basis for the citizens evaluation
at a facade level to be carried out in
Action B5, a long-term (2 weeks) ante and
post- noise monitoring campaign has been
carried out by VIENROSE and I-POOL.

P .
METRO'G =
ndicarry sy

LIFE E-VIA asphalt

B Standard asphalt
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2 monitoring positions have been defined: one in the
road section interested by the LIFE E-VIA asphalt (150

m) and the other in the road section interested by a
new standard asphalt (150 m).

Ante-operam campaign carried out by VIENROSE NN A N "

T
iy I f A

Period: 23 June — 15t July 2021 Nl

& -4 o ,
il 9 ™ Position2 Sy

Post-operam campaign carried out by [-POOL N 4

Period: 17th— 28t September 2021
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A traffic counter has been positioned on light poles
both in the ante and post-operam phase in similar
positions, in order to be able to weight measured

noise levels according to traffic flows in different
periods.

' ‘P@Sltlon ‘ant‘e

T Yy ;

:4 N
Posmon post
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Ante and post-operam noise measurements campaign — data analysis

For the two periods: rainy days have been excluded and 4 weekdays have been
considered for the comparison; weight according to different traffic flows have been
applied.

LIFE E-VIA asphalt

Lden Lnight
Leq (ante-post) 3,4 4,4

New but standard asphalt

Lden Lnight
Leqg (ante-post) 0,2 1,5
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| FEBRUARY 25th, 2022
D LAY V- Universita degli Studi ‘“MEDITERRANEA’ di Reggio Calabria

1/40. Overall: Gantt chart

Action 2019 2020 2021 2022 2023 2024

:::‘::; Name of the action P(On (om0 un e | 0 (0 (e 0 a0 [0 o opan gy
A. Preparatory actions (if needed)

A1 |Electric vehicles and their noise emission |FSTTAR HEN |.

A.2 |Quiet pavement technologies and their performance over time | JN |RC HEEN |.

A.3 |Tyre role in the new context of EV and ICEV CRD HENE |.
B. Implementation actions {obligatory) .

B.1 [Tracks design | JN|RC HEEENEN |.

B.2 |Tyre-pavement coupling study and prototype implementation| FSTTAR EEEEEEEEN |.

B.3 |Pilot area: Implementation. | HEEENE NN |n HEN

B.4 |Track efficiency tests in the pilot area |PQQL HENENEN |n |

B.5 |Soundscape analysis \/|ENRQOSE NI miLnn |D

B.6 |Evaluation of EV noise emissions |PQQL HENE NN |n |

B.7 |Holistic performances of tyres CRD NI miLnn |D H B

B.8 |Replicability and Transferability | HENENEN |n HE
C. Monitoring of the impact of the project actions (obligatory) -

C.1 |Monitoring of the impact of the project actions | HEEEEEEENENR |n HER

C.2 |Life cycle analysis (LCA) and life cycle costing (LCC) | JN|RC HEEEEEENENRN |D H B
D. Public awareness and dissemination of results (obligatory) .

D.1 |Information and awareness raising activities \/|ENRQOSE BN EEEEENEN |n HEN

D.2 |Technical dissemination activities to stakeholders \/|ENRQOSE HENENENENENENR |n HEN
E. Project management (obligatory) .

E.1 |Coordination. Monitoring and Project management | HEEEEEEENENR |n HER

E2 |After LIFE Plan | | -0

Universita degli Studi
Mediterranea
di Reggio Calabria
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2/40. Overall: Flowchart

pummam - " . am - - LIS

EV Noise CPX Tests  EV Noise
(Existing (Prototype)  \Protetype)
vements
(B2 mﬁﬁ} (B2IFOOL) (B2 IFSTTAR)
Electric
Wehicles, EV
(Al IFSTTAR) Preliminary Pavement Final design
Pavement ZETIE > mt =
Mixtures {(B1: UNIRC) (B2 IFSTTAR) {B1: UNIRC)
(A2 UNIRC)
EWV Tircs
(A3 CRD)

C1,D1, D2, E1

B: T -THaceminatiom

: A: Preparatory Imp i E: I'.-'.'[;a.ﬂafzr_-er.r.wﬂt1
Action actions T actions

Place » Nantes prototype

Universita degli Studi
Mediterranea
di Reggio Calabria
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3/40. Overall: Actions of the project in which UNIRC is involved

W{A.l Electric vehicles and their noise emission (scheduled: 07/2019-03/2020, [IFSTTAR]) - COMPLETED

{A.Z Quiet pavement technologies and their performance over time (scheduled: 07/2019-03/2020, [UNIRC]) -
COMPLETED

%3.1 Tracks design (scheduled: 10/2019-03/2021, [UNIRC]) - COMPLETED

%3.2 Tyre-pavement coupling study and prototype implementation (scheduled: 07/2019-09/2021, [IFSTTAR]) -
COMPLETED

d B.3 Pilot area: Implementation (scheduled: 04/2020-03/2023, [FI])

(1 B.8 Replicability and Transferability (scheduled: 07/2020-12/2022, [Fl])

[ C.1 Monitoring of the impact of the project actions (scheduled: 07/2019-03/2023, [FI])

 C.2 Life cycle analysis (LCA) and life cycle costing (LCC) (scheduled 07/2019-03/2023, [UNIRC])

1 D.1 Information and awareness raising activities (scheduled: 07/2019-03/2023, [VIENROSE])

1 D.2 Technical dissemination activities to stakeholders (scheduled: 07/2019-03/2023, [VIENROSE])

O E.1 Coordination, Monitoring and Project management (scheduled: 07/2019-03/2023, [FI])

Universita degli Studi
Mediterranea
di Reggio Calabria
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4/40. Overall: Objectives in practice

low-noise, durable, and
sustainable surfaces.

2 pavement solutions

Reducing noise emission
LCA and LCCA

CNOSSOS-EU coefficients

by 5 dB(A).

CO2 emissions reduction
(21%).

National and ltalian
regional policies.
Raise people's awareness

Universita degli Studi
Mediterranea
di Reggio Calabria




LIFE E-VIA PROJECT - MONITORING VISIT

FEBRUARY 25th, 2022
/ Universita degli Studi ‘“MEDITERRANEA’ di Reggio Calabria

5/40. Focus on A2

Action A2

Quiet pavement technologies and their

performance over time
[scheduled: 07/2019-03/2020]

COMPLETED

e e e et

@

Universita degli Studi
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di Reggio Calabria
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6/40. Focus on A2: Pavement solutions in the literature

A careful study of pavement solutions (including crumb-rubber solutions) in the literature was
carried out. The acoustic durability of different types of bituminous mixtures was considered.
Clogging phenomena resulted crucial for diminished acoustic performance, especially when
dealing with open-graded friction courses.

The following table, reported as an example, summarises some of more than 150 pavement
solutions considered in the literature. When available, the acoustic performance was reported.
Note that the following pieces of information are reported: 1) Reference (REF). 2) Solution
(type of solution). 3) Thickness (mm). 4) Maximum aggregate size (MAS) or Nominal Maximum
aggregate size (NMAS), mm. 5) Macrotexture (MTD, mm) or/and air void content (AV, %). 6)
Acoustic indicator used (AC). 7) Noise reduction (RED, dB). 8) Acoustic durability (ACDUR,
years). 9) Noise increase NI (dB/year).

P e,

Universita degli Studi
Mediterranea
di Reggio Calabria

[, N, N N
g S St



LIFE E-VIA PROJECT - MONITORING VISIT

FEBRUARY 25th, 2022
Universita degli Studi ‘“MEDITERRANEA’ di Reggio Calabria

7/40. Focus on A2: Pavement solutions in the literature

MaX|mum aggregate Texture (mm) or/and Noise reduction Noise increase
Reference Type of solutions Thickness (mm Acoustic indicator used
_ size or NMIAS (mm) | air void content (%) (dB) (dB/year)

(Donavan and Janello, 2018) ARFC 25 mm 9.5 mm 20-21% CPX/OBSI 0.5 dB/Year
OGFC-AR 19 mm 9.51 mm OBSI 4.3 (vs. HMA) 2.1
(Anderson et al., 2013;
OGFC-SBS 19 mm 9.51 mm OBSI 3.4 (vs. HMA) 1.45
Pierce et al., 2009)
HMA 30 mm 12.5 mm OBSI / 1.03
(Bendtsen et al., 2010, 2009;
OGAC 25 mm 9.5 mm / / / 0.11-0.19
lllingworth et Rodkin, 2002)
DGAC 30 mm 12.5 mm 9% SPB / 0.24*-0.29**
OGAC 30 mm 12.5 mm 15% SPB 1.7 (vs. DGAC) 0.20*-0.12**
(Bendtsen et al., 2010, 2009;
OGAC 75 mm 12.5 mm 12% SPB 3.3 (vs. DGACQ) 0.10*-0.31**
Rochat et al., 2010)
RAC-O 30 mm 12.5 mm 12% SPB 2.3 (vs. DGACQ) 0.40*-0.36**
BWC 30 mm 12.5 mm 7% SPB 0.9 (vs. DGAC) /
DGAC11 33 mm 11 2.8 SPB/CPX / 0.72*-0.8**
UTLAC 22 mm 8 14.4 SPB/CPX 2.2 (vs. DGAC11) 1.06*-0.35**
(Bendtsen and Nielsen, OGAC 28 mm 8 15.3 SPB/CPX 2.9 (vs. DGAC11) 0.8*-0.09**
2008) SMAS8 29 mm 8 12.4 SPB/CPX 0.4 (vs. DGAC11) 0.5%-0.21**
SMAG6+ 26 mm 6+5/8 3.0 SPB/CPX 1.6 (vs. DGAC11) 0.93*-0.63**
SMAS8+ 33 mm 8+8/11 5.7 SPB/CPX 2.5 (vs. DGAC11) 1.32*-0.67**

Universita degli Studi
Mediterranea
di Reggio Calabria
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8/40. Focus on A2: Preliminary tests

It is noted that through this project a device (see figure) was bought to carry out airflow resistance
measurements. The airflow resistance is the resistance of an air particle passing through a material.

It can be expressed as the ratio of the pressure gradient in a material to the airflow linear velocity (L.
Peng).

The airflow resistance was measured using the apparatus Norsonic

Norl517A, by applying the alternating airflow method (Method B) in
accordance to UNI EN ISO 9053-1:2019.

IMPORTANTE

PRIDA DI ESEGUIRE OGVY CALIBRAZIONE ED OGNT MISURA, ASSICURANST
OF COLLOCARE LA BARRA IN POSIZIONE ORIZZONTALE, COME DA FOTO.

E -4
o
~

® L *

LIFETH ENVITT 000201

_ L _ _ Airflow resistance system Nor1517A
Universita degli Studi

Mediterranea
di Reggio Calabria
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9/40. Focus on A2: Preliminary tests

Thicness indicator (g)

Sound level meter NOR140 (f)

Microphone Nor1225 (e)

Sealing ring

Piston (d)

__Sample holder (a)

Vessel (b)

Grill/
perforated plates (c)

Motor

Airflow resistance system Norl517A

Universita degli Studi
any Mediterranea
N di Reggio Calabria

= & &4




LIFE E-VIA PROJECT - MONITORING VISIT

& FEBRUARY 25th, 2022
N\ ; S/ Universita degli Studi ‘MEEDITERRANEA’ di Reggio Calabria

10/40. Focus on A2: Preliminary tests

A validation phase involved a series of tests performed on twelve cylindrical cores of two types of bituminous
mixtures. Three specimens (C-01, C-02, and C-03) were dense graded (DG), while the others (C-04 to C-12)

were open graded (OG). Each specimen was tested five times on both sides (top and bottom). Each
measurement lasted 10 seconds.

Specimen positioning on test apparatus

e e e et

Universita degli Studi
Mediterranea . - .
di Reggio Calabria Specimens used for the preliminary experiments
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11/40. Focus on A2: Selected mixes

To select the mixes, UNIRC analysed more than 150 solutions in literature (pavement, bituminous mixtures),
based on acoustic and non-acoustic performances. Their characteristics and impacts were considered.
Preliminary tests were carried out. In more detail, the following characteristics and parameters have been
taken into account:

- Acoustic response (as-built and over time)

- Expected life by referring to mechanistic properties
- Permeability

- Friction

Acronym E:B?t P:;E; g; BPN

The following main criteria were followed to select the mixtures:
- Having a satisfactory expected life 1 AC6 0.7 | 072 | 11.7 | 60
: Having an ENDt (Estimated Noise Difference Due to Texture) 3 SUP 12 | 092 | 82 | 260
value sufficiently low 4 0G4 2.9 1.79 | 17.4 | 355
. Having satisfactory characteristics for the remaining properties | & GAP 0.7 095 | 6.9 | >55
10 SM6 1.7 08 | 7.6 | 60
Based on the above, the S mixtures reported in the table were selected. | 11 | swe* 24 | 1.04 | 37 | se0
E 12 AC6* 2.2 11 | 7.4 | 360
13 SM8 1.7 09 | 73 | 260
—— 19 SO 0 0.5 4 | 60

Universita degli Studi
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12/40. Focus on B1 - Track design — [scheduled: 10/2019-03/2021]
COMPLETED

Main sub actions/milestones/deliverables Main internal/draft Documents

Sub-action B1.1 - Data gathering
Sub-action B1.2 - Preliminary design of the mixture Report B1 LIFE_UNIRC excerpt draftJuly 28; for Julien August 27 2020

B1 life
Sub-action B1.3 - Data gathering from IFSTTAR that D44.20.REZE.056 - Université EIFFEL - piste référence 2020 09 08 - suivi
refer to Nantes prototype BBTMG6 poudrette; D44.20.REZE.056 - Université EIFFEL - piste réféerence

2020 09 08 - suivi BBTM6; LIFE E-
VIA 202103151 B2 action UGE_Cesbron_OneDrive_internal version

Sub-action B1.4 - Data gathering from IFSTTAR that ~ Carried out
refer to IPOOL tests

Sub-action B1.5 - Final design and support to track Report B1 LIFE_UNIRC_26 11 2020 F; Life E-Via B1 for B3 27 04 2021
construction

Milestone name B1 Tracks design. Deadline: Carried out
[01/2021]
Deliverable name: B1 Report. Deadline [03/2021] Draft Based on Report_B1_LIFE_UNIRC_26_11 2020 _F +Life E-Via B1 for

B3 27 04 2021 +for Julien August 27 2020 B1 life
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13/40. Towards Florence (A2+B1+B2+B3

r
)
Norway
Norway f -
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B1.5- Final
Pavement B1.3,B1.4 - Pavement design
mixtures Preliminary Data from prototype (UNIRC)
(UNIRC) design IFSTTAR/ (IFSTTAR) 1 traditional 1 traditional
From more (UNIRC) IPOOL to 2mixtures mixture + 1 mlxtu(;(ej +d1
than 150 to 9 mixtures UNIRC 0/6 (with or CR-added Clz-iituree

9 mixtures without CR) mixture

B3- Pilot
area (Fl)
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14/40. Focus on B1.1- B1.2- B1.5

Solution i-th Superpave compaction
The Aim of the action B1 was to select mixtures ) :
, , Acoustic absorption
(volumetrics, materials, and surface texture), : :
_ Mix Design : :
for the tracks to be constructed in France and Airflow resistance
Italy, in order to minimize noise from electric Mechanical Impedance
vehicles (EV).
Y Corelok
A ; | : : ; t In-lab Test——
n accurate plan of experiments was set up I Permeability
and followed in order to design and validate
, Results .
the mixtures. 5 Skid test
_ _ _ Analysis Sand patch test
Two types of mixtures were finally designed ¢
(AC6 with and without crumb rubber). Comparison Marshall stability

Plan of experiments
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Universita degli Studi
Mediterranea
di Reggio Calabria

[, N, N N
g S St



LIFE E-VIA PROJECT - MONITORING VISIT

!/ FEBRUARY 25th, 2022
N\ £ Universita degli studi ‘MEDITERRANEA’ di Reggio Calabria

15/40. Focus on B1.1- B1.2- B1.5

e — Superpave compaction

Solutionith | | Superpave compaction

l Acoustic absorption
Mix Design Airflow resistance
Mechanical Impedance
Y Corelok
In-lab Test—=
I Permeability
Resalts Skid test
Ana f,rsis Sand patch test
Comparison Marshall stability
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16/40. Focus on B1.1- B1.2- B1.5

S EEEEE—— Acoustic absorption

Solution i-th | su perpave compaction
l Acoustic absorption
Mix Desi
= Airflow resistance

Mechanical Impedance

Y Corelok
In-lab Test——
I Permeability
Resalts Skid test
Maiﬁis Sand patch test
Comparison Marshall stability

e e e et
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17/40. Focus on B1.1- B1.2- B1.5

‘—’ Airflow resistance

Solution i-th : Superpave compaction
l Acoustic absorption
Mechanical Impedance
Y Corelok
In-lab Test——
I Permeability
RES*““E Skid test
ﬂﬂai},rsis Sand patch test
Comparison Marshall stability

e e e et
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18/40. Focus on B1.1- B1.2- B1.5

~ MeChanicaI Impedance

Solution i-th B Superpave compaction
l Acoustic absorption
Mix Design Ailrflow resistance
Y Corelok
In-lab Test——
I Permeability
RES*““E Skid test
ﬂﬂai},rsis Sand patch test
Comparison Marshall stability
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19/40. Focus on B1.1- B1.2- B1.5

———— owk

Solutioni-th | | | su perpave compaction
l Acoustic absorption
Mix Design Ailrflow resistance
Mechanical Impedance

:

In-lab Test——
v Permeability e
Resilts Skid test [ gff
Aﬂaiﬁis Sand patch test —
Comparison Marshall stability
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20/40. Focus on B1.1- B1.2- B1.5

Solutioni-th | | Superpave compaction
l Acoustic absorption
Mix Desi _ :
= Airflow resistance

Mechanical Impedance

Y Corelok
In-lab Test——
v Permeability
Resalts Skid test
Aﬂaf,rsis Sand patch test
Comparison Marshall stability
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Universita degli Studi
Mediterranea
di Reggio Calabria

[, N, N N
g S St



LIFE E-VIA PROJECT - MONITORING VISIT

R/ FEBRUARY 25th, 2022
N\ N Universita degli studi ‘“MEDITERRANEA’ di Reggio Calabria

21/40. Focus on B1.1- B1.2- B1.5

e ——— TN

Solution i-th | su perpave compaction
l Acoustic absorption

Mix Design Ailrflow resistance

Mechanical Impedance

Y Corelok

In-lab Test——
I Permeability

Ana f,rsis Sand patch test
Comparison Marshall stability
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22/40. Focus on B1.1- B1.2- B1.5

Solutioni-th | | Superpave compaction
l Acoustic absorption
Mix Design Ailrflow resistance
Mechanical Impedance
Y Corelok
In-lab Test——
I Permeability
Resalts Skid test
A
Comparison Marshall stability
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23/40. Focus on B1.1- B1.2- B1.5

r——— Marshall stability

Solutioni-th | | Superpave compaction
l Acoustic absorption
Mix Design Ailrflow resistance
Mechanical Impedance
Y Corelok
In-lab Test——
I Permeability
Resalts Skid test
Ana f,rsis Sand patch test
Comparison
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Sieve | % passing | Range
mm % +
8 100 0 ‘
5.6 92 3
4 s 5 PE 1
2 58 5
1 35 5 D
0.5 24 5
0.25 18 3
0.063 10 2 g
= >‘.'< Université
Formul::;ntrolee ~ G usta ve E iffel Fraction ranula e Formule contrélée
. iré 7 7.0%
24 airé 34,0% . . 2/4 airé % 33,0%
- Mixtures laid E
BFi;::SE r:’;laap:;r:t S— . retour filler - 7% d O W n I n BFi{E;sedj;pp;Onn I “:i.b retour6 ﬂI1Ie0r‘J ;0 6,5%
Bitume total 6,40% Bitume total % 6,40%
Nantes

Testsvizlqa ntes B 2

B1 analyses

Universita degli Studi COMUNE DI
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B1.3
IFSTTAR

B1.4 IPOOL info to
info to UNIRC

Tt

-~ ' B1.5: UNIRC info to FI (2nd
internal report)
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26/40. Focus on C2

Action C2

Life cycle analysis (LCA) and life cycle costing (LCC)
[scheduled: 07/2019-03/2023]
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27/40. Focus on C2

LCA-LCC project

Project objectives: “2) To estimate the mitigation efficiency and potential of tyres, pavements and LCA and LCC studies were
traffic (traffic spectrum, speeds, handling conditions) at a higher and comprehensive level: a Life Cycle carried out mostly
Analysis (LCA) and a Life Cycle Cost Analysis (LCCA) will be performed to demonstrate the individual and pertaining to LCA for
synergistic efficiency of pavement surfaces, tyres and vehicles (including the comparison between pavements, aiming at

internal combustion vehicles, mixed traffic, and EV traffic)” demonstrating their
«7) To encourage low-noise surfaces implementation in further EU and extra-EU scenarios, durability and sustainability
demonstrating durability and sustainability, through in-depth LCA&LCCA” (cf. paper published)

Actions and means involved: «C2: Life cycle analysis (LCA) and life cycle costing (LCC). These analyses See above.
will evaluate track efficiency from a comprehensive point of view, including soundscape components
(B5), thus achieving obj.6 of demonstrating the durability and effectiveness through LCA/LCC. [UNIRC]”

Is your project significantly climate-related?: “3) The expected increase in EVs may not cause Here studies are in progress.
convenient savings of CO2 emission for the years under investigation: there is a need for facing Note that EVs have pros and
effectively not only noise-related but also climate-related issues (LCA, LCC, cf. action C2).” contras that were studied
“2) Tyre labels refer to fuel consumption, wet grip and noise classification. For fuel consumption, A class (cf. keynote speech at
compared to G class can reduce it by 9%: a synergetic effort is needed to fit both noise-related and fuel- SC4Life, 2019, Portugal)
related (CO2 emission) targets. An attentive analysis of climate-related consequences as a sort of

boundary condition is needed (LCA-LCC analyses, C2 action, see below).”

Socio-economic effects of the project: “Additional social outcomes are foreseen because this project is Here studies are in progress.
going to encourage low-noise surfaces implementation, demonstrating durability and sustainability,
through in-depth Life Cycle Analyses (LCA&LCCA, cf. Action C2).”

ACTION B.7: Holistic performances of tyres: “Besides delivering tyres to actions B2 and B3 and the EV Studies are in progress
festival, B7 will also deliver input data for the LCA/LCC in action C2.”
=~ Mediterranea

di Reggio Calabria
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28/40. Focus on C2
LCA-LCC project

C. Monitoring of the impact of the project actions (obligatory) Internal costs considered:
ACTION C.2: Life cycle analysis (LCA) and life cycle costing (LCC) 1) Cost of one square meter of
Description and methods employed (what, how, where, when and why): pavement (friction course).

C2: Life cycle analysis (LCA) and life cycle cost analysis (LCCA/LCC). These analyses will evaluate 2) Maintenance costs.
tracks efficiency from a comprehensive point of view, including soundscape components (B5), thus 3) Rehabilitation costs
achieving obj.6 of demonstrating the durability and effectiveness through LCA. C2 is going to be

organized into sub-actions as follows. External costs considered:
Sub-action C.2.1 addresses LCA and LCC modelling. This section is going to be based on standards 1) Noise-related effects (see
and on the literature. In more detail, for LCC, additionally, the model will consider not only internal the point outlined into the
costs (as known as agency costs and user costs) but also “external costs” (environmental ones). proposal, including speeds,
Importantly, based on the literature, noise performance is going to be considered, for both LCA and number of vehicles,

LCC analyses. To this end, note that the noise-related indicator (cf. Pratico, 2006, LCCA for silent geometry, limits, and
surfaces) must consider: 1) vehicle speed; 2) number of vehicles; 3) the length of the road stretch; 4) durability).

the upper specification level of the concerned noise level. It is worth noting that noise performance 2) Other environmental

is taken into account over time, which includes the consideration of the durability of noise effects (due to the use of
performance. This implies considering the noise indicator dependency on pavement and on the crumb rubber).

durability of its concerned noise performance. This aspect is quite critical because an energetic
approach is needed, where the overall acoustic energy produced by tyre-pavement interaction must
be estimated. For durability, it is highlighted that the approach above intrinsically considers
durability, because it entails the consideration of the noise level from the cradle to the grave.
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29/40. Focus on C2
LCA-LCCproject ________________bome

Sub-action C.2.2 deals with the definition of scenarios. Functional unit will be specified Scenarios. For the following scenarios
and system boundaries will be identified (including raw materials, materials production, data gathering and analyses are in
asphalt paving operations, maintenance and rehabilitation, transports, and end of life). progress:

Impact assessment methods, scenario definition, and life cycle inventory of each 1&2) Scenario with the job mix formula
scenario will be addressed. Basically, the two primary scenarios refer to each of the two set up without crumb rubber with
selected road sections. A series of supplementary scenarios are expected, among which: internal combustion engine vehicles,

1) a set of preliminary scenarios aiming at assessing the best option to use for the ICEVs, or with electric vehicles, EVs.
reference track and for the surface-optimized track. This set of scenarios is going to be 3&4) Scenario with the job mix formula
influenced by many concurring tasks. In more detail, apart from the preliminary actions set up with crumb rubber with internal
A, track design (B1), tyre-pavement studies (B2), final construction details (B3) combustion engine vehicles, ICEVs, or
and soundscape analyses (B5) will provide basic data for this action. After the with electric vehicles, EVs.
construction of tracks, operation-related data will be provided by tests and analyses (B4,

B5, B6, C1). Note that the replication and transfer plan (cf. B3.2) entails itself scenario

that will be considered and improved.

P e,
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30/40. Focus on C2

LCA-LCC project oore

Sub-action C.2.3 deals with data gathering. Data are going
to be gathered from all the other actions and particularly:
Bl (because the design basically defines all the
characteristics), B3 (because construction-related activities
provide real data), B5 (because soundscape-related actions
provide insights in terms of noise-related impacts), B6
(data about emissions), and C2 (traffic-, climate-,
operation-related data). Importantly, the same
sustainability of the same activities of the project is going
to be considered (primarily D1 and E1).

P e,
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Data. For data, the following data were requested and partly/entirely
received/gathered:

B1 data (because the design basically defines all the characteristics,
Leader UNIRC)

Tyre-pavement studies (B2, Leader: UGE)

Final construction details (B3, because construction-related activities
provide real data. Leader: Fl)

Track efficiency tests in the pilot area (B4, Leader: IPOOL)

Soundscape analyses (B5, because soundscape-related actions provide
insights in terms of noise-related impacts. Leader: VIENROSE)
Evaluation of EV noise emissions (B6, data about emissions. Leader:
IPOOL)

Project impact monitoring (C1, Leader Fl)

Other C2-related data (traffic-, climate-, operation-related data).
Dissemination (D1/2, sustainability of activities. Leader: VIENROSE)
Project management (E1/2, sustainability of activities. Leader: Fl )
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31/40. Focus on C2
LCA-LCCproject  _____________________________________ |Done

Sub-action C.2.4 deals with results derivation and analyses. LCA results will be given in terms of different indicators, among Results:
which Global Energy Requirement (GER, for example in terms of Mj/m2), Carbon Footprint (CF, for example in terms of see the
gC02eqg/m2), human health impacts (e.g., air pollution, PM, NOx and SO2, noise pollution), ecosystem impacts (e.g., paper that
Terrestrial acidification, Freshwater Ecotoxicity, Terrestrial ecotoxicity, Freshwater eutrophication). was

LCC results will be given in terms of euro (and euro per square meter). Importantly, for noise—related issues, it is noted that published.
the analyses must include the consideration of the SEL, as well as the daily time of exposure. It is worth noting that: 1) Further
Different types of Electrical Vehicles, EVs, will be considered (battery EVs, Plug-in hybrid EVs, Range-extended EVs, Hybrid studies are
EVs, Fuel cell EVs). 2) Different stages will be considered (raw materials, production, use, end-of-life); 3) Synergies with in

circular economy will be addressed (e.g., cradle to cradle, reuse and recycling consideration, cf. EEA Report No 13/2018). progress.
C.2 makes a contribution to the majority of the objectives. It affects objective 1 because noise reduction is crucial in LCA

and in LCC assessments. Furthermore, C2 makes a contribution to objective 2. Data gathered from the remaining actions,

particularly B4 and B6, will be used to assess the individual and synergistic “weight” of the different causes of traffic noise

(the remaining factors being constant): pavement, tyres (focusing on what happens just changing the tyre), and EV type.

Apart from the clear information emerging in terms of sound levels, the overall impact is going to be assessed through the

LCA and LCC analyses. This is going to be the basis for editing guidelines as per objective 4, demonstrating the different
sustainability of each solution (cf. objective 6). For the durability of low-noise surfaces (objective 6), it is noted that this

property mainly depends on the following aspects: mechanical performance of the layer (fatigue resistance, modulus,

shear resistance, surface texture, friction) and noise performance of the layer.

Finally, for the sustainability (objective 6), the action C1 is going to make a contribution in terms of life cycle assessment,

where the overall impact is going to be assessed through a wide spectrum of indicators such as the global energy
requirement, the carbon footprint, and the noise impact.

- e e —
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32/40. Focus on C2

These analyses will continue and will focus on evaluating tracks efficiency from a comprehensive
point of view, including soundscape components (B5), thus achieving obj.6 of demonstrating the
durability and effectiveness through LCA.

Data gathering are still in progress by UNIRC.

A first paper, “Energy and Environmental
Energy and Environmental Life Cycle Assessment of

Life  Cycle Assetssment of Susta.lnable Sustainable Pavement Materials and Technologies for Urban
Pavement Materials and Technologies for | Roads

Urban ROGdS’i has been published. This is January 2020 - Sustainability 12(2):704 - G2 Follow journal
available on the website of the LIFE E-VIA E“E"ﬁ'“{“ﬁﬁ'”ﬁ”ﬂ

project:

https://life-evia.eu/papers/papers-1-

lorem-ipsum/

) Filippo Pratico - @ Marinella Giunta - Marina Mistretta - §§ Teresa maria Gulotta
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33/40. Focus on D1

Action D1

Information and awareness raising activities
[scheduled: 07/2019-03/2023]
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34/40. Focus on D1

The following papers have been submitted from the beginning of the LIFE E-VIA project:

“Energy and environmental life cycle assessment of sustainable pavement materials and Sustainability
technologies for urban roads”

“Particulate matter from non-exhaust sources” ENVIRO Conference 2020

“The study of road pavement performance through impact hammer tests” ENVIRO Conference 2020

“Smart road infrastructures through vibro-acoustic signature analyses” bl [EEIOTED STl e sIN 3.
METROPOLITAN PERSPECTIVES 2020

o ousie fimeme o elaaie veliides? 20th IEEE Mediterranean Electronical
Conference (MELECON) 2020

“Electric vehicles diffusion: changing pavement acoustic design?” Journal Noise Mapping 2021

“Acoustical characterization of low-noise prototype asphalt concretes for electric vehicles” Euronoise 2021 Congress

“Low-noise Road mixtures for electric vehicles” Euronoise 2021 Congress

e e e et
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35/40. Focus on D1

The abstract of one paper has been submitted for the

= “M @ Institute of

51t International Congress and Exposition on Noise R\ /A i o {
: . ) ) : ° © = Acoustics
Control Engineering which will be held in Glasgow, inter.noise
from 21 to 24 August 2022. 21-24 AUGUST A
SCOTTISH EVEN;LCAAS%‘:)L\}; 2 022 acoustics.ac.uk
LIFE18 ENV/IT/000201 E-VIA — Meeting in Reggio The internal and technical progress project
“Electric Vehicle nolse control by Assessment and optimisation of tyre/road interaction” meetin g in Re gglo Ca|abria was held on October
S 11th 2021.
/e*’qg } Date: October 11, 2021, 10:30 a.m. !
\\g?‘/

Location: Reggio Calabria, Engineering building, Aula A6, DIIES, 3™ floor
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36/40. Focus on D2

Action D2

Technical dissemination activities to stakeholders
[scheduled: 07/2019-03/2023]
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37/40. Focus on D2

An activity of dissemination of the LIFE E-VIA project has been made during the “Night of the

Researchers” (La notte dei ricercatori) in Italy.

LIFE E-VIA Electric Vehicle noise control by
assessment and optimisation of tyre/road

interaction.
LIFET18 ENV/IT/000201

<. SCARICA LA SCHEDA
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38/40. Focus on D2

Note that a short presentation of the p
https://www.superscienceme.it/

roject E-VIA is reported on the website:

Partners

COMUNEDI (Ontinental %

Electric Vehicle
optimisation of tyre/road interaction.
LIFE18 ENV/IT/000201. LIFE

noise control by assessment and [

**?fb/ﬁf }
EVIA 0

Objectives

2 pavement solutions. 5 different EV types

FIRENZE

One reference ICE vehicle. 3*6=18 types of tyres

i "‘“‘
]

)‘:< Université
»~.' Gustave Eiffel

LCA and LCCA (synergistic efficiency of pavement surfaces, tyres and
vehicles )

Rolling noise coefficients (CNOSSOS-EU)

Universita degli Studi
Mediterranea

National and Italian regional policies

di Reggio Calabria

People's awareness of noise pollution and health effects

= Vie enro.se.

s Ingegneria

Web sites http://life-evia.

Reducing noise emission by 5 dB(A) and CO, emissions reduction (21%)
Low-noise surfaces: implementing in further EU and extra-EU scenarios

eu

http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dsp

Page&n proj id=7210
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39/40. Focus on D2.3 — Updates about the Contest

In the proposal above the following tasks, subtasks, and details were scheduled and stated as follows:

e Task D. Public awareness and dissemination of results

e Subtask D2.3 Organization of events/activities devoted to the project

e Workshop in Reggio Calabria, date tbd. Organizer: UNIRC; other partners will attend and present a
scientific contribution. On this occasion the students' contest awarding (D1 action) will be organized.

e As a prize for this contest, a visit to the laboratory for tests on road, railways and airport materials of
UNIRC, and a visit to CRD’s R&D facilities in Hanover are foreseen and attentively considered in terms of
costs. Prize: “it is foreseen to pay for the flight and hotel costs for the 2 students winners of the contest

and for an accompanying teacher”.

Due to the pandemic, the workshop and the contest underwent multiple rescheduling efforts. At the
moment there is an agreement with the high school “Liceo Scientifico Alessandro Volta” of Reggio
Calabria. Based on that, the meeting held in Reggio on October 11t, 2021 was already attended on line
by a number of students of the high school above.
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40/40. Focus on D2.3 — Updates about the Contest

The following table summarises the tentative roadmap for the contest:

October 11", 2021 Three hours: E-VIA meeting Meeting held in Reggio Calabria

already held
February/March, 2022 Four hours times two Main topics: 1) Acoustics. 2) Tyre-pavement
mornings (8 hours) interaction. 3) Main devices (Kundt tube,

mechanical impedance; Adrienne system;
resistivity device)

February/March, 2022 Four hours at school “Volta” Details and editing of the report

March/April, 2022 Contest on the Optimal EV Tentative board: one representative per
sound partner.
March/April, 2022 Trips and visits. Visit to CRD’s R&D facilities in Hanover
and/or to other venues, as per final
decisions.
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Website
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Report on statistics on Website visits

On a trimester basis a Report on website design and statistics on visits is drafted and
published on the project website (not foreseen by project proposal).

LIFE E-VIA

“Electric Vehicle nolse control by Assessment and
optimisation of tyre/road interaction”

LIFE18 ENV/IT/000201

Content Report on website design and statistics on visits

Action/sub-action cl

Status - date Final Version- 03-01-2022

Authors Raffaella Bellomini, Chiara Bartalucci, Gianfrancesco
Colucci, Sergio Luzzi (Vie en.ro.se)

Beneficiary Municipality of Florence

Contact person Arnaldo Melloni

E-mail arnaldo.melloni@comune.fi.it

Project Website https://life-evia.eu/

LIFE E-VI4 - Technical Report Action C1

LIFE18 ENV/IT/000201-LIFE E-WIA Report on website design and statistics on visits
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Report on statistics on Website visits

According to the filled LIFE KPI indicators, the values of the following indicator is requested
to be provided at the end of the project and three years after its conclusion:

* n°of unique visits

In addition to the mandatory statistics to be provided according the Project’s proposal and
the KPI, further indicators are analysed and reported:

* n°ofindividuals

* n°of download

e average visit duration

* typology of access: direct to the website link or indirect
e country of origin of the device

* most visited pages

* typology of device used by visitors to connect
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Report on statistics on Website visits
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Report on statistics on Website visits

Average visit duration (min)
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Report on statistics on Website visits

Some additional indicators
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Social networks

Facebook page: 132 followers — 30 post (period 1/7/2020-31/12/2021)
Linkedin account: 34 followers — 30 post (period 1/7/2020-31/12/2021)

LIFE E-VIA

u‘; Z2h-Q

| progetti LIFE E-VIA e LIFE Nereide, finanziati dal'Unione Eurcpea
attraverso il #programmavita, stanno studiando una risposta
all'inguinamenteo acustico causato dal traffico nei centri urbani, che
colpisce ogni anno 100 milioni di persone in tutta Europa.

LIFE E-VIA EUROPEAN

PROJECT Nel contesto dell'attivita di rete tra LIFE E-VIA e LIFE NEREIDE, sono
oject Manager presso stati pubblicati numerosi articoli di giornale sulle riviste italiane.
omune d T renze r\'1aggiori Ir‘or_maz'cr’ su: https://life-evia.eu/.../networking-
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Statistics on social networks

Period January 2020-December 2020 vs January 2021-December 2021

e . Sessions:71.38%

1,635 vs 954

k. . ...,  Sessions via Social Referral:
125.88%

Social Network Sessions ¥

1. Facebook

01-Jan-2021 - 31-Dec-2021 121 (63.02%)

01-Jan-2020 - 31-Dec-2020 71 (83.53%)

% Change 70.42%
2. LinkedIn

01-Jan-2021 - 31-Dec-2021 66 (34.38%)

01-Jan-2020 - 31-Dec-2020 10 (11.76%)

% Change 560.00%
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Statistics on social networks

Period January 2020-December 2020 vs January 2021-December 2021

01-Jan-2020 - 31-Dec-2020: ® Sessions via Social Referral
01-Jan-2021 - 31-Dec-2021: ©® Sessions via Social Referral

: I
N | h\J\M\»f\& Y m@mmm A

March 2020 May 2020 July 2020 September 2020 MNovember 2020

01-Jan-2020 - 31-Dec-2020: ® All Sessions

01-Jan-2021 - 31-Dec-2021: ® All Sessions
100
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Dissemination Plan — structure

;YCF',I'IIEOOI\II: DELIVERABLES CODE
Dissemination Plan 1
Life E-VIA Website 3
Noticeboard in English language 18
Noticeboard in French language 21
Noticeboard in German language 22
Noticeboard in Italian language 23
Scientific papers 36

Dissemination

Article published in open access top

products ranked journal 1
Article for local magazines about EV "

Festival
Articles for peer-reviewed open access 20

journal
Open Source Articles on peer-reviewed 19

international journal

Report on yearly participation in INAD 25
Layman's report 35
Press conferences 11
e Radio campaign 17
activities Video of the prototype construction 8
Promotional video about EV FESTIVAL 26
Final event in Florence 37
Workshop in Reggio Calabria 24
Events E

Six-monthly meetings of the EUROCITIES M
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Dissemination Plan — timeline 1/3

LIFE E-VIA (LIFE18 ENV/IT/000201)
DISSEMINATION PLAN

DELIVERABLES CODE 2019 2020
| 418 41 4z E 10 41 1z
Dissemination Plan 1
Life E-VIA Website 3
Moticeboard in English language 13
Moticeboard in French language 21
Moticeboard in German language 22
MNoticeboard in Italian language 23
. .. Scientific papers 36
Dissemination
products Article published in open access top
. 15
ranked journal
Article for local magazines about EV 16
Festival
Articles for peer-reviewed open access 20
journal
Open Source Articles on peer-reviewed 19
international journal
Report on yearly participation in INAD 25
Layman's report 35
Press conferences 11
Radio campaign 17
Video of the prototype construction a
Promotional video about EV FESTIVAL 26
Final event in Florence 37
Workshop in Reggio Calabria 24
Events E
Six-monthly meetings of the EUROCITIES M M_1
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Dissemination Plan — timeline 2/3

LIFE E-VIA (LIFE18 ENV/IT/000201)
DISSEMINATION PLAN

DELIVERABLES

Dissemination Plan

Life E-VIA Website
Moticeboard in English language
Moticeboard in French language
Moticeboard in German language
Moticeboard in Italian language

Scientific papers

Dissemination
products

Article published in open access top -
ranked journal
Article for local magazines about EV
Festival
Articles for peer-reviewed open access
journal

Open Source Articles on peer-reviewed
international journal

Report on yearly participation in INAD
Layman's report
Press conferences 1a
Radio campaign
Video of the prototype construction
Promotional video about EV FESTIVAL
Final event in Florence

Workshop in Reggio Calabria
Events E_Z

M_z

Six-monthly meetings of the EUROCITIES
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Dissemination Plan — timeline 3/3

LIFE E-VIA (LIFE18 ENV/IT/000201)
DISSEMINATION PLAN

DELIVERABLES

Dissemination Plan
Life E-VIA Website
Moticeboard in English language
Moticeboard in French language
Moticeboard in German language
Moticeboard in Italian language

Scientific papers

Dissemination
products

Article published in open access top
ranked journal

Article for local magazines about EV
Festival

Articles for peer-reviewed open access
journal
(Open Source Articles on peer-reviewed
international journal
Report on yearly participation in INAD
Layman's report
Press conferences

Radio campaign

Video of the prototype construction
Promotional video about EV FESTIVAL
Final ewent in Florence

Workshop in Reggio Calabria
Events

Six-maonthly meetings of the EUROCITIES
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Dissemination Plan — detailed activities 1/4

Dt:::nméer]:t:m Deadling Code lssued on Description
1 01/09/2019 Dissemination plan
1 September 2019|5tart of dissemination activities
2 01/12/2019 Life E-VIA Website
3 December 2019 |Development and launch of LIFE E-VIA website www.life-evia.eu
3 31/12/2021 Video of the prototype construction
2 June 2021 Video of the prototype construction in Nantes "Low-noise road surface prototype for electric vehicles"
4 31/07/2022 Press conferences
11 a April 2021 Press release: " A San Jacopino arriva I'asfalto anti rumore: Firenze citta pilota in Europa per la sperimentazione”
11 b
11 ¢
5 31/12/2022 1 Article published in an open access top ranked journal
1c June 2021 Article published in an open access journal NOISE MAPPING: "Road surface influence on electric vehicle noise emission
at urban speed”
& 31/12/2022 1 Article for local magazines about EV Festival
16
7 31/12/2022 1 Radio campaign
17
B 31/12/2022 Moticeboard in English language printed in almost 100300 copies each
18 1 February 2020 |LIFE E-VIA: cbjectives and actions (EN)
18 2 February 2020 |LIFE E-VIA: Roll-up (EN)
18 3 September 2021(LIFE E-VIA: the pilot case (EN)
18_4 September 2021| LIFE E-VIA: laboratory experiments (EM)
18 5 December 2021 |LIFE E-VIA: survey ante/post operam (EN)
18 6 lanuary 2022 LIFE E-V1A4: Tyre role in the context of EV and ICEW (EN)
18 7
18 8
18 9
18 10
18 _11
18_12
18_13
18_14
18_15
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Dissemination Plan — detailed activities 2/4

Dissemination : _—
Plan Ref.n. Deadline Code Izsued on Drescription

g 317122022 2 Open Source Articles on peer-reviewed international journal for dissemination of the obtained results
19 1
19 2

10 317122022 3 Articles for peer-reviewed open access journal (e.g., Materials, MDPI and Applied Acoustics)
201 January 2020 Paper published on Open Access Sustainability 2020 about the sustainable pavement materials for the urban roads.
20_2 December 2021 |Paper published on the special issue "Understanding the impact of emobility on urban noise pollution” of the Journal "MoizeMapping”
20 3

11 31/12/2022 Moticeboard in French language printed in almost 100300 copies each
211 July 2021 LIFE E-VIA: objectives and actions (FR)
212 September 2021(LIFE E-VIA: the pilot case (FR)
21 3 lanuary 2022 LIFE E-VIA: laboratory experiments (FR)
21 4 September 2022 | LIFE E-VIA: OPTIMISATICN DU ERUIT DE CONTACT PNEUMATIQUE/ CHAUSSEE PCOUR LES VEHICULES ELECTRIGUES
21 5

12 317122022 Moticeboard in German language printed in almost 100300 copies each
22 1 May 2021 LIFE E-VIA: objectives and actions [DE)
22 2 September 2021(LIFE E-VIA: the pilot case [DE)
22 3 December 2021 LIFE E-VIA: laboratory experiments [DE)
22 4 January 2022 LIFE E-VIA: Tyre role in the context of EV and ICEV [DE)
225

13 317122022 Maoticeboard in ltalian language printed in almost 1007300 copies each
23 1 May 2021 LIFE E-VIA: objectives and actions [IT)
23 2 September 2021 LIFE E-VIA: the pilot case (IT)
23 3 December 2021 |LIFE E-WIA: laboratory experiments [IT)
23 4 December 2021 |LIFE E-WIA: survey ante/post operam (IT)
23 5

14 317122022 Proceedings of workshop in Reggio Calabria and students' contest awording (USB Keys) - 50 copies

workshop in
Reggio 24

15 317122022 Report on yearly participation in INAD (3 reports 2020,2021,2022)
25 1 July 2021 Report INAD Italia 2020-2021
25 2
25 3

16 31,/01/2023 1 promaotional video about EV FESTIVAL
26

17 31012023 Layman's report

35
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Dissemination Plan — detailed activities 3/4

Dissemination : -
Plan Ref.qn. Deadling Code Izzued on Crescripticn
18 31,/03,/2023 Scientific papers to be presented in national/international congresses
36_1 December 2019 Scientific contribution about the project in the EAI SmartCity 360° 2013 International Summit.
36_2 March 2020 JTAV 2020: (ille-France) "LIFE E-VIA: noise control of electric vehicles by optimizing tire-road interaction”
36 3 May 2020 Paper submitted to: 11th International Conference “Environmental Engineering” (ENVIRO)
36 4 May 2020 Paper submitted to: 4th International Symposium "NEW METROPOLITAN PERSPECTIVES”
36_5 June 2020 Paper submitted to the international conference: 20th IEEE Mediterranean Elettronical Conference (MELECON)
36_6 November 2020 Paper submitted to Forum Acusticum Congress "LIFE E-VIA project: noise, electric vehicles and tyres"
26 7 May 2021 Presentation to AlA Congress " IL PROGETTO LIFE E-VIA: CONTROLLO DEL RUMORE DEI VEICOLI ELETTRICI MEDIANTE
- VALUTAZIONE E OTTIMIZZAZIOMNE DELL'INTERAZIONE PNEUMATICO/ASFALTO"
36 _3 May 2021 Presentation of the project to the European Tire and Rim Technical Organisation (ETRTO)
36 9 June 2021 Presentation at the French "Journées Techniques Acoustique et Vibrations" (JTAV2021, 8 June 2021, e-seminar): "Projet
- LIFE E-VIA : Influence du revétement de chausseée sur I'émission sonore des vehicules electriques”
Pratico F.G., Briante P.G., Colicchio G., Fedele R. Asphalt concretes for electric vehicles. Abstract submitted to: 11th
36_10 2021/2022 International Conference on the Bearing Capacity of Roads, Railways and Airfields (BCRRA). 29 lune - 1 July 2021,
Trondheim, Norway.
36_11 July 2021 Presentation to ICSV27 "THE INTERNATIONAL YEAR OF SOUND: WORLD WILD PROJECTS AND INITIATIVES"
— July 2021 Presentation to ICSV 27 "THE LIFE E-VIA PROJECT: NOISE CONTROL OF ELECTRIC VEHICLES THROUGH ASSESSMENT AND
- OPTIMIZATION OF TYRE JASPHALT INTERACTION"
26 13 August 2021 Presentation/ paper at the Annual Meeting of the German Acoustical Society: DAGA 2021 - 47. Jahrestagung fir Akustik,
- .15. - 18. August 2021, Vienna.
26 14 October 2021 Paper submitted to EURONOISE 2021 "Acoustical characterization of low-noise prototype asphalt concretes for electric
B vehicles"
— October 2021 Abstract/ presentation submitted to PIARC International Sustainability of Road Transport "LIFE E-VIA: Prototypal low-
- noise road surface for the reduction of electric vehicle rolling noise in urban area”
36_16 October 2021 |Paper submitted to ELRONOISE 2021 "Low-noise road mixtures for electric veichels"
36_17 March 2022 Presentation/ paper at the Annual Meeting of the German Acoustical Society: DAGA 2022 - 21. - 24. Marz 2022, Stuttgart,
Paper submitted to INTERMNOISE 2022 "Low-noise friction courses containing treated and un-treated crumb rubber to
36_138 August 2022 i o
mitigate tyre/road noise in urban contexts"
19 31/03/2023 Proceedings of Final Event in Florence (USB Keys) -400 copies

Internationa
| Congress
in Florence

a7
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Dissemination Plan — detailed activities 4/4

OTHER DISSEMINATION ACTIVITIES

20 31,/12/2022 Events
Oth international FKL Symposium: The lost sounds rediscovered by the students of the schools that participated in the
E 1 September 2015 o
- INAD 2019 initiative
E_2 January 2021 1¥S 2020 Steering Committee Meeting: student competition and ltalian events
E3 May 2021 Webinar "Mobilita elettrica e asfalti a bassa emissione di rumaore: il progetti LIFE E-VIA & altri contributi”
E 4 October 2021 International Congress in Florence- EXPO MOVE 2021
ES Movember 2021 |Webinar "URBAN HEAT ISLAND AND NOISE: OUR NOT S0 INVISIBLE ENEMIES"
EE August 2022 Structured session on "Tyrefroad noise” at INTER-NOISE 2022 which will be held August 21-24, 2022, at the Scottish Event
- Campus (SEC) in Glasgow, UK.
E7 september 2022| Event "Assises Naticl-r;a les de |la Qualite de I'Environnement Sonore”
21 31,712 /2022 Six-monthly meetings of the EUROCITIES Environmental Working Groups
M1 October 2013 EURCQCITIES: Meeting in Oslo during the Environment Forum
M 2 April 2021 EUROCITIES: Networking activities and information exchanges about LIFE E-VIA project and related activities have been
- carried out by FIRENZE during the "Envircnmental forum” held on 28-30 April 2021.
M _3
M_4
M_5
M_6
Other activities
Meeting september 2013 First meeting among partners
Project kick off meeting Movember 2015 | LIFE 18 ENV and GIE Welcome meeting in Brussels

Meeting uly 2020 First meeting among partners

Meeting October 2020 |First meeting among partners

Articles April 2021 Articles published on Italian journals

Meeting April 2021 Meeting among partners

Lesson to students

Les=son to students from the University of Applied Sciences in Hanover
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LIFE E-VIA: objectives and actions (DE

Issued on: May 2021
By: : Continental
Deadline: 31/12/2022
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Hintergrund Belastungsdaten der Européischen Umweltagentur (EEA) zeigen, dass mehr als 100 Millionen EU-Biirger durch gesundheitsbelastende Gerduschpegel beein-
trachtigt sind. Laut Weltgesundheitsorganisation (WHO) ist dabei in etwa jede dritte Person in der Européischen Region Verkehrslarm ausgesetzt, der ungesund
ist. 20% aller Européer, insbesondere in urbanen Gebieten, sind regelmaRig néachtlichen Schalldruckpegeln ausgesetzt, die gesundheitsschédlich sein kénnen.
Wie in der Noise in Europe Conference (April 2017) und den WHO Richtlinien (Okt. 2018) ausgefiihrt wird, miissen EU-Regeln zur Schallquellennormierung
auch mit weiteren effektiven Mainahmen wie Verbesserungen an Stralenoberflachen oder Reifen, und stéadtebaulichen Matnahmen kombiniert werden.

Eine MaBBnahme, die allgemein als der beste Ansatz zur Gerduschreduzierung und Minimierung gesundheitsschadlicher Luftverschmutzungen im stadtischen
Umfeld angesehen wird, ist die Einflihrung der Elektromobilitat. Aufgrund der im Vergleich zu klassischen Verbrennungsfahrzeugen geanderten Eigenschaften
von Elektrofahrzeugen (EV) gibt es einen Bedarf zur Untersuchung der Reifen-/Fahrbahninteraktion. Weiterhin fehlen, selbst unter Beriicksichtigung der
Richtlinie 2002/49/EC, entsprechende Koeffizienten, um das CNOSSOS-Model (Richtlinie 996/2015/EC) fiir die neuen Fahrzeugtypen und Geréuschspektren
anwenden zu kdnnen.

Ziele 1 Eine Larmreduzierung fiir dichtbesiedelte urbane Gebiete durch die Implementierung von MinderungsmaBnahmen die auf optimierte
Strafenbeldge und Reifen fir EVs abzielen. Zwei Strakenoberflachen, mindestens funf verschiedene Elektrofahrzeuge, ein Referenzfahrzeug mit
Verbrennungsmotor und mindestes drei verschiedene Reifen pro Fahrzeugklasse (inkl. spezieller EV-Reifen) werden getestet

:2 Eine Abschatzung der Mind tivitat und -p i von Reifen, Fahrbahnbeldgen und Verkehrseigenschaften (z.B.
Verkehrsspektren, Geschwindigkeiten, Fahrweisen) auf einem hheren Verstindnisniveau: Lebenszyklus-/Lebenszykluskostenanalyse (LCA und
LCCA) werden durchgefiihrt um die individuelle und synergetische Effizienz verschiedener Fahrbahnbelédge, Reifen und Fahrzeugen zu zeigen,

inkl. eines Vergleichs zwischen reinem Verbrennungs-, Misch- und reinem EV-Verkehr).

3 Beizutragen zur effektiven Umsetzung von EU-Gesetzgebung (EU Richtlinien 2002/49/EC und 2015/996/EC) durch die Bereitstellung von
speziell fur elektrische Fahrzeuge angepasste Rollgerdusch-Koeffizienten fur die Common Noise Assessment Methode (CNOSSOS-EU). Dies
erméglicht beratenden, planenden und umsetzenden Personen und Organisationen die Betrachtung zuklnftiger Szenarien.

Beizutragen zur National- und Regionalpolitik durch die Herausgabe von Richtlinien und Empfehlungen zur Nutzung und Anwendung der
Projek . In Kollaboratienimit. dem Projekt wird beispielsweise durch die regionale Umweltbehdrde der Toskana (ARPAT) geschehen.
eif 2nische Kommunen und Regienen haben ebenfalls ihr Interesse bezeugt.

Eine Verbe

sserung des Gffentlichen Bewusstseins fir schadliche Gerauschbelastungen, die daraus resultierenden Gesundheitsgefahren und
die damit zusam

den. Maglichkeiten der Elektromobilitét, mittels zielgerichteter Informationskampagnen und -veranstaltungen, sowie
réh,Soundscape-Befragungen und einer der Einbeziehung in die Gerauschdatenerfassung..

hhaltlgen (elektrischen) StraBenverkehrs durch Reduzierung der Schallbelastung um 5dB(A) im
' tiger Reduzierung der CO2-Emissionen um 21% (Werte im Kontext der

s, der entsprechenden L|teratur) [ -

dchen in entsprechenden Szenz 'n.innerhalb und auBerhalb der EU durch
der Losungen mmels LCA und

ung der Nutzung gerdu schoptlmlerte ‘_-»m
Ilung der Haltbarkeit keit

MafBSnahmen

| / _ 7
&higkeit / & /
gsfahrzeugen / Interessengruppen

Mit Larm und Luft-
verschmutzung
beschéftigte NGOs

Private und dffentliche

i & Organisationen
B und Informations- st verantwortlich fiir
n = : kampagnen \ i H ) T ¢ Stralenbauplanung und
B isti gseigenschi ife - b : ) StraBenmanagement
C.'Monitoring der Wirkung der ProjektmaRnahmen .
C1 Monito der erkung der Projektmafnahmen =
C2 Lebenszy /s

z Biirger als NutznieRler
der Schutzmafnahmen

(LCA) und Lebenszykluskosten (LCC " i s Wensdiisnind
n Firmen aus dem Straenbau ( Schulen
D. Offentliches Bewusstsein und Verbreitung der Ergebnisse sowie der Asphaltproduktion oder \ )
D1 Informations- und Sensibilisierungsmalnahmen des Asphaltrecyclings N

D2 VerbreitungsmaBnahmen and technische Interessengruppen
Wissenschaftler, Ingenieure

E. Projektmanagement und andere technische Berufe

] Projektwebsite: https://life-evia.eu/

Commission are responsible for any use that may be made of the information contained therein.

The sole responsibility for the content of communications/publications lies with the authors. It does not necessarily reflect the opinion of the European Union. Neither the EASME nor the European

LIFE E-VIA

Electric Vehicle nolse control by Assessment and optimisation of tyre/road interaction

4 on 5 noticeboards in
German were produced
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EVENTS
Code: E_3

LIFE/EMV/ITODO201 LIFE E-WIA
Project co-funded by the Europegn Commission intg the LIFE+2018 Programme.

COMUNE D A 1'lh|"l|-e 2n.r.s5e Universita degli Studi
I.II ; N"jl, oLy ' ' * @ = Mediterranea
A ':J - e |NgEgnEria === di Reggio Calabria

Con il patrocinio di

organizzano il

WEBINAR

Mobilita elettrica e asfalti a bassa emissione di rumore:

il progetto LIFE E-VIA e altri contributi

14 maggio 2021 h 14.00-16.10

In modalita online sulla piattaforma Microsoft Teams

In collaborazione con

HEAD acoust . = :
I1 acoustics | 18] .“““::4 4 rEIdE

PE5.C.M. ko
T e acophnaUs -

2 ore di aggiornamento per Tecnici Competenti in Acustica

L'aggiornamento per i TCA & riservato ai primi 36 iscritfi

Il corso & riconosciuto dalla Regione Toscana con Prot. n. 0177764 del 21/04,/2021

N° of participants - about 130

Type of participants - about half of them engineers, about 20%
acousticians, the rest architects, university researchers and
other technicians and employees of administrations/public
bodies (in addition to those from co-organisers)

Technical experts in acoustics who received training credits - 34
Authorities involved (among the participants) - Bolzano

Province, Como Province, ARPA, Aosta Valley Region among
the main ones, as well as several Italian universities
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EUROCITIES: ENVIRONMENTAL FORUM
Issued on: April 2021
By: Comune di Firenze

HOME WHO WEARE HOWWE WORK WHAT WE DO Q
CITIES
# | events / events list /| EEF: people and planet for the green transition * @ v

related issues B EEF: people and planet for the green transition (28-
air quality  circular economy 30 Apl’”) W Tweet

citizens  cohesion policy
economic development

energy efficiency

funding & investment  governance

forums H
date 17-03-2021

jobs  participation  procurement publication date  17-03-2021
sustainability  urban planning document type
water start date  28-04-2021

end date 30-04-2021

We are delighted to announce the theme of our EEF hosted online by Porto and Guimaraes as "people and planet for a green
transition”. Join us for three mormings between 28, 29 and 30 April as we discuss what it means to transition to a healthy and
thriving city for all, explore case studies and analyse how we can achieve the status of a thriving city moving forward.

Registrations will open very soon. Watch this spacel A hint of what's to come? Oh alright...

Driving the green transition through recovery

Wednesday 28 April @ 09.30-13.30 CET

What does it mean to have a ‘green transition’? How can we use recovery strategies to drive the green transition?

Join us as we explore what is means to fransition, hold a high-level political debate on driving the fransition through recovery and
network with our cities to learn how we can localise the European Green Deal through a city showcase {open call — got something
to showcase? Get in fouch!).

How to enact the green transition locally
Thursday 29 April @ 09.30-12.20 CET

http://members.eurocities.eu/eurocities/calendar/events list/EEF-people-and-planet-for-the-green-transition-28-30-April-WEBP-BZ7C6B 23




SCIENTIFIC PAP
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Aszgociazione Italiana di Acustica

47° Convegno Nazionale

] 24-28 maggio 2021
ASSOCICFIONE

Italicno
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Cll ACUENCA

IL PROGETTO LIFE E-VIA: CONTROLLO DEL RUMORE DEI VEICOLI ELETTRICI MEDIANTE
VALUTAZIONE E OTTIMIZZAZIONE DELL'INTERAZIONE PNEUMATICO/ASFALTO

Raffaella Bellomini (1). Chiara Bartalucei (1), Arnaldo Melloni (2), Filippo G. Pratico (3)

1) Vie ento.se. Ingegnena s.rl, Firenze, raffaella bellomimii@ivienrose it — chiara bartalucelf@vienrose it
2) Comune di Firenze, Firenze, amaldo melloni@comune fi it
3) Universitd Mediterranea di Reggio Calabma, Regio Calabnia, filippo pratice/@unire. it

SOMMARIO

Il progetto Life E-VIA “Electric Vehicle nolse control by Assessment and optimisation of tyre/road interaction™, co-finanziato
nell’ambito dell’obiettivo priortario del Programma Life2018 collegato all’inquinamento acustico, affronta la problematica del
mumore da traffico stradale. ponendosi in una prospettiva futura in cui 1 veicoli elettrici e tbridi saranno una parte consistente del
traffico stradale e combinando asfalti a bassa mumorositid con pneumatici specifici per 1 veicoli elettrici.

Chiara Bartalucci

IL FROGETTO LIFE E-VIA: CONTROLLO DEL RUMORE
GEI VEICOLI ELETTRICI MEDIANTE VALUTAZIONE E
OTTIMIZZAZIONE DELL'INTERAZIONE

PNEUMATICO/ASFALTO Patrizia Bellucai

Enrico Luotto Christian Tibone
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Presentation of the project to the European Tire and Rim

Technical Organisation (ETRTO)

Issued on: May 2021
By: Continental

Deadline: 31/03/2023

SCIENTIFI
Code: 36_8

Objectives

S
LIFE1& ENVITIO00201

LIFE18 ENV/IT/000201

with the contribution of the LIFE

LIFE E-VI4

Electric Vehicle nolse control by Assessment
and optimisation of tyre/road interaction

coMmED _ (ontiner ,“" Université . Mu.wll;',:.é;f"'"'="’ Vle en ro.se.
FIRENZE ( Gustave Eiffel oClla L Ingegne

Carsten Hoever — Continental Reifen Deutschland GmbH

carsten.hoever@conti.de

programme of the European Union

1. To reduce noise for roads inside very populated urban areas through
the implementation of a mitigation measure aimed at optimizing road
surfaces and tyres of EVs.

3 Laying of the prototypal test
section wrth crumb rubber

6-Final prototype after markings

25/05/2021 LIFE E-WIA project: noise, electric wehides and tyres

Objectives

LIFE18 ENVIITIO00201

3. To contribute to EU legislation effective implementation providing
rolling noise coefficients within the Common Noise Assessment
Method (CNOSSOS-EU), specifically tuned for EVs, aiming at helping
to developing future scenarios.

25/05/2021 LIFE E-VIA project: noise, electric vehicles and tyres

Pilot Area Florence

* As a pilot implementation a section of a road in
Florence will be paved with the new low-noise road
surface.

* The pilot area will be the focus of further actions
relating to
+ performance and wear/ageing monitoring of the new surface,
* LCA/LCAA analysis,
* Soundscape analysis,

* The re-pavement of the road will also be linked to an
EV festival planned to be held in Florence which shall
promote Electric Mobility.

25/05/2021 LIFE E-WIA project: noise, electric vehides and tyres

LIFE1E ENVITT/000201
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AWAREN
ACTIVITIES

LIFE18 ENV/IT/000201
With the contribution of the LIFE
programme of the European Union

LIFE E-VI4

Electric Vehicle nolse control by Assessment
and optimisation of tyre/road interaction

4w Vie enro.se,
- Ingegnera

COMUNE (ontinentals  y=¢ Université DO =
FIRENzZE ™ I2{ Gustave Eiffel @! "

Carsten Hoever — Continental Reifen Deutschland GmbH

carsten.hoever@conti.de

Warum besondere Anforderungen an
Reifen und StralRe fir Elektrofahrzeuge?

Im Vergleich zu Fahrzeugen mit Verbrennungsmotoren... Akustische Aspekte

° Weitere relevante
|4‘5'| Aspekte

+ Hdhere Reifenlast = héheres Rollgerdusch.

« ..sind EVs schwerer.

+ Stdrkere Abnutzung von Reifen und Strale.

@

+ ..haben EVs in einem weiten Drehzahlbereich ein hoheres Drehmoment.
+ Zusétzliche Rollgerdusch-Anregemechanismen.

+ Stérkere Abnutzung von Reifen und StraBe.

+ ..gibt es einen nochmals verstirkten Fokus auf niedrigem Rollwiderstand.
+ Niedrigerer Rollwiderstand =hohere Fahrzeugreichweite =hdhere Kundenakzeptanz.

07.06.2021 LIFE E-VIA project: noise, electric vehicles and tyres

N

o ot b 90 181

LIFE18 ENVIT/000201

Pruguncy )

et F Stater st al: influsnce of driving torue
ontyre noise, Auto Tech Review 20/2043, 34-38.

Anregungsmechanismen des Reifen-/
Fahrbahngerausches

Snap-in/-out von Blcken
[tmngmntizl]

stick/slip {tangential] 4

SHSH

07.06.2021

Absorbierende StralSenbelage

LIFE18 ENVAT/000201

Absorption entlang der Luftschallausbreitung

igeschlossene
Deckschichten

Oifenporiger Asphalt

Auftreffender Schall wird Ein Teil des Schalls dringt

in die Deckschicht ein und

Minderung von akustischen

Resonanzen in der Aufstands-
flache i

nahezu komplett

07.06.2021

‘adhsion “stick/snap” [radial)

1))

LIFE E-VIA project: noise, electric vehicles and tyres

Reduzierung des Horneffektes Siheios i tljmc ks Hesbang
dissipiert
Horneffekt: effiziente Abstrahlung ~
aufgrund kontinuierlicher Nachteile:
\.S\ Impedanzanpassung in der = Verstopfung der Poren
A Horngeometrie *  Kirzere mechanische Lebensdauer
LIFE E-VIA project: noise, electric vehicles and tyres g

LIFE18 ENVIT/000201

Hauptmechanismus
bei Konstantfahrt

Zusatzlich bei
erhéhtem
Drehmoment
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Research Article

Julien Ceshron*, Simon Bianchetti, Marie-Agnés Pallas, Adrien Le Bellec, Vincent Gary, and

Philippe Klein

Road surface influence on electric vehicle noise

emission at urban speed

hitps:/doi.orgf10.1515/ noise- 2021- 0017
Received Jan 29, 2021; accepled Apr 23, 2021

Abstract: Considering the relative guietness of electric
motors, tyreftoad interaction has become the prominent
source of noise emission from Electric Vehicles (EVs). This
study deals with the potential influence of the road surface
on EV noise emission, especially in urban area. A pass-by
noise measurement campaign has been carried out on a ref-
erence test track, involving six different road surfaces and
five electric passenger car models in different vehicle sez-
ments. The immunity of sound recordings to background
noise was considered with care. The overall and spectral
pass-by noise levels have been analysed as a function of the
vehicle speed for each couple of road surface and EV model.
It was found that the type of EV has few influence on the
noise classification of the road surfaces at 50 km/h. How-
ever, the noise level difference between the guietest and
the loudest road surface depends on the EV model, with an
average close to & dBA, showing the potential effect of the
road surface on noise reduction in the context of growing
EV fleet in urban area. The perspective based on an average

the European area, where about 2.5 million of electric pas-
senger cars were in circulation at the end of 2020, This
figure comprises battery electric vehicles (BEVs) and plug-
in electric vehicles (PHEVs). The market share of new EV
registrations over the European area has been reaching
9.4% in 2020 against 3.7% in 2019, Depending on projec-
tion scenarios [2), it is expected to reach 15% to 30% of the
global vehicle fleet by 2030,

A main advantage of EVs is that there is no exhaust
emission while driving in pure electric mode, locally im-
proving air-quality. EVs also contribute to the reduction of
C02 emission in the struggle against global warming [3].
Another key asset of EVs is the relative quietness of elec-
tric motors. This leads to the predominance of tyre/road
noise from about 20 km/h at steady speed [4, 3]. According
to EEA [&], in 2019 at least 2096 of the European popula-
tion was still exposed to noise levels that are considered
harmful to human health. This burden is mainly due to
road traffic noise, with more than 100 million EU citizens
affected by high noise levels exceeding WHO recommenda-
tion [7]. Therefore, the development of low emission zones

3
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JTAW 2021 - SEMINAIRE DE TRANSFERT COPF = ARCHIVES =

Accuisl [/jtav-2021-seminaine-de-transfert-copd) /. [TAV 2021 - Séminaire de transfert COP [fjtav-2021-seminaire-de-transfert-cop/) / Prograrmime

JTAV 2021 - SEMINAIRE DE
TRANSFERT COP

[ TAV-2021-5EMINAIRE-DE-
TRAMSFERT-COR)

PROGRAMME (/TAV-2021-

SEMIMAIRE-DE-TRAMSFERT-

CORPROGRAMME

ARCHIVES =

[MARCHIVESATAN-2020/1

Programme

Lundi 7 juin {séminaire de transfert COP)

-

-

]

9h30 - Sh4D Présentation du COP - Axe 3 . Lelong (Liniv. G. Eiffel/LIMRAE)

A0 - 10h05 Présentation de FUMRAE . Ficaut (Uni. . EiffelUIMRAE)

10h05 - 10h45 Elaboration de modéles d'émissicn sonore représentatifs de nowvelles catégories de sources
routigres M.-A. Pallas (Unfv. G. EffeliUNRAE)

10h45 - 11h25 Amélioration des methodes de caracterisation des émissions de bruit ferroviaire & Chislio
& M-A Pallas (Univ. G. Eiffel/UMRAE)

Pause

13h31 - 14h30 Présentation de MoiseMedelling - Utilisation dans le cadre de la recherche

o Présentation de MoiseModeling et application P, Aumnond [Liniv. G. Eiffel/UMRAE)

o Couplage Symuvia/MatSim A Can @ V. Lebescond (Univ, G. Efffel UMRBAE)

o Mouveaux déweloppements pour la prise en compte des fagades végetalisées B Gawvreau (Univ. G.

Eiffal/UMRAE)

14h30 - 14h&0 Présentation de loutil PLAMADE et couplage avec NeoiseModelling 5. Cariow
{CeremasOTeciTM) & 0. Ecotiére {CeremasDterEst/UMRAE)
145 - 15h30 Impact du bruit des avions sur la santé : le projet DEBATS A-5. Bvrand (Liniv. 6.
Eiffel/UMRESTTE)
15h30 Table ronde A Ksvaj & M.-C. Bihoreaw (DGITM) Ph. Maraval & F. Leray (DGPR), XX (DGAC)

Mardi & juin (JTAV)

-

-

9hi30 - Sh55 Projet LIFE E-VIA: Influence du revétement de chaussée sur I'émission somore des vehicules E
glectriques /. Cesbron - 5. Blancherr, M.-A. Palias, A Le Bellec, V. Gary, Bh. Klein (Univ. G. Eiffel/UMRAE) =

® 955 - 10h20 Projet LIFE Cool & Low Moise Asphalt : suivi des performances acoustiques des revézements de

chaussée 3 faible bruit dans le centre ville de Paris . Ribeiro (Bruitfarit)

10h20 - 10h45 Mathode d'estimation des incertioudes du bruit olien en conditions favorables 3 la
propagation B, Kayser (Univ. G. Eiffel/UNMRAE)

10045 - 11h10 Esgmation du coefficient d'absorption acoustque moyen par des méthodes de machine
learning C. Foy (Cerema/DiterEstUMRAE) A. Deleforge & D. OF Cario (INRIA)

11h10 - 11h3E Evaluation environnementale d'une conduite autonome : methodologie acoustique et
vibratoire Ph. Duner (CaremaDierNP/ TEERAABY)

Pause

13h30 -13h55 Création d'une base de données des Poines Moirs du Bruit dans les Quarders Prioritaires du
NPMRU L. Mazour CeremaDterNF/TEER/ABY)

13h55 - 14h20 Réseau & grand nombre de microphones et problémes inverses mis en jeu Ch
Varwinsberghe (ISEN ¥ncréa Ouest)

14h20 - 14h55 Plate-forme expérimentale de mesures acoustigues en temps réel 5. Carra V.

Janiton fAcoucite)

14h55 - 15h20 Prediagnostic sonore en miliew industriel : developpement d'um "kit
smartphone” lsabelle Smith Yamane & A, Alarcon (EDF)
15h20 Questions diverses - doture des [TAV 2021

ae Des recherches en cours a TUMRAE

o Projet européen LIFE E-VIA (2019-2023) :

= Electric Vehicle Noise Control by Assessment and Optimisation of Tyre/Road
Interaction

= Julien Cesbron et al., Projet LIFE E-VIA : influence du revétement de chaussée sur
I"émission sonore des véhicules électriques, JTAV 2021, 8/06/2021

@ https://life-evia.eu/

o Signal d’alerte AVAS : caractérisation sous une approche environnementale
= Comparaison aux niveaux d’émission CNOSSOS-EU [ CNOSSOS-FR
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Spectre avec AVAS
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Video of the prototype construction in Nantes

"Low-noise road surface prototype for electric vehicles"
Issued on: June 2021
By: Universite Gustave Eiffel
Deadline: 31/12/2022

LOW-NOISE ROAD SURFACE PROTOTYPE FOR ELECTRIC VEHICLES

PROTOTYPE DE SURFACE ROUTIERE PEU BRUYANTE POUR LES VEHICULES ELECTRIQUES

* * *
LIFE18 ENVAT/ 201
CCCCCC (ontinental % ) i ~, Université LS roratch gt St Vie en.ro.se.
%F IRENZE © ‘ . @» 22 Gustave Eifrel G ST M vocene
"ﬂ

Video available on the official YouTube channel of UMRAE-UniEiffel and on the UMRAE website
& Low noise road surface prototype for electric vehicles (EU LIFE E-Via project, LIFE18 ENV/IT/000201) - YouTube
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PROGETTI EURCPEI LIFE NEREIDE E LIFE E-VIA

Asfalti con materiali riciclati contro I'inguinamento
acustico e a favore della mobilita elettrica

In ltalia sono in corso due
progetti europei, Life Ne-
reide e Life E-Via, che in-
tendono proporme Soluzio-
ni contro linguinamento
acustico: una dei proble-
mi ambientzli che ‘occa-
no maggiormente |3 sa-
lute & la qualit della vita
della popolazione eu-

L'abieltivo dei progefti europei Life Nereide
e Life E-Via & guello di studiare une risposka
! nto acustico causelo dal traffico
urbani, che ogni anne affligge
ilioni di persone in lulte Europa

-

ropea. L'Agenzia Europea dell'Am-
biente {EEA) stima infatti che siano
oltre 100 milioni | cittadini europei
esposti in maniera prolungats a Ii-
velli di rumore eccessivi @ che, per
guesto, risching conseguenze an-
che gravi per la salute. Stima inolire
che lnguinamento acustico strada-
le notturno, ancora pid dannoso per
la salute, colpisca almena il 20%
della popolazione europea che vive
nelle aree urbane,

Alcune tra le azioni pit efficaci in-
trodotte par risolvere questo pro-
blema riguardano la realizzazione
di pavimentazioni stradali a bassa
emissione sonord, ollenule anche
corn materiali di riciclo, e la pro-
gressiva diffusione cella mobilita
gleltrica. Nali per analizzare i Dene-
fici possibili derivanti da tali solu-
zioni, Life Nereide e Life E-Via sono
due progeti finanziati dal program-

ma Life, volto a sostenere azioni a
favore dall'ambiente e del clima.

Il progetto Life Nereide, che si sta
avviando alla conclusione, ha poria-
to alla definizione delle migliori so-
uzioni per realizare pavimentazioni
estremaments silenziose e sosteni-
bili, capaci di ridurre il rumore del
traffico fino a & dB grazie a un uso
ntelligente di materiali quali il pol-
verino di gomma riciclata e il fresato
fasfallo, oltenuto dalla rimozione di
vecchie pavimentazioni. |1 progetio
& guidato dal Dipartimento d'lnge-
gneria Civile e Industriale dell'Uni-
versita di Pisa e vede come part-
ner la Regione Toscana e l'agenzia
regionale Arpat, il certro di ricerca
belge BRRC, lldasc-CNR e il con-
sorzio Ecopneus. Grazie al progetio
sono state definite 12 difierenti me-
seole bituminozse, posate su diver-
se slrade della Toscana; sono state

poi effettuate misurazioni acustiche
sulle pavimentazioni & indagini sul-
la popolazione, per conoscere gl
effelli concreti su chi vive nel pres-
si di sirade a elevato scorrimento.
Dal canto sug, il progetto Life E-Via
si sfa invece concentrando sui ve-
coli eletirici e ibridi, studiandone

linterazione preumatico-strada per

individuare e implementare misure
di mitigazione del rumare aftraverso
I'ottimizzazione sia degli preumatici
sia del fondo stradale, anche atra-
verso 1o sviluppo di un nuovo asfal-
to “silenzioso” messo a punto gra-
Zig a un approceio simile a quello
adottato da Life Nereide. Il progetio
vede coinvolti il Comune di Firenze,
in qualitd di coordinatore, & | par
tner; Continental, iPocl, Universita
Gustave Eiffel, Universitd degl Stu-
di Mediterranea di Reggio Calabria
& Vie En.Ro.Se. Ingegneria.
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IN VIA PAISIELLO

Arriva l'asfalto
anti rumore

Sono iniziati ieri i lavori di

ira in via Paisiell
Non si tratta di semplice
bitume, ma di un nuovo
asfalto anti rumore che
viene sperimentato
proprio a Firenze. Un
materiale, che permette
una riduzione delle
emissioni rumorose
prodotte dalle auto e
rientra nel progetto Life
E-Via, che vede Firenze
citta capofila. | lavori
proseguiranno fino a
venerdi con
restringimenti di
carreggiata su via
Paisiello tra via Rinuccini
e via Lagorio e chiusure
delle traverse laterali.
«Grazie a questo
progetto - hanno detto
I’assessore all’Ambiente
Cecilia Del Re e
I’assessore alla Mobilita
Stefano Giorgetti -
possiamo contribuire a
ridurre I'inquinamento
acustico nelle aree
urbanes. L’obiettivo &
quello di ottimizzare
asfalti e pneumatici per
ridurre il rumore. Il
Progetto, co-finanziato
dall’Unione europea ha
avuto inizio a luglio 2019
e terminera a gennaio
2023.

& RIPRODUZIONE RISERVATA

metropolitana

Un passo avanti per la costruzione
del sistema tramviario dell’area

ARTICOLO NON CEDIBILE AD ALTRI AD USO ESCLUSIVO DEL CLIENTE CHE LO RICEVE - 5822

/
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Report finale

E stata inoltre svolta una intensa comunicazione sui social network e attraverso contatti diretti con molte

redazioni giornalistiche, con scuole musicali e conservatori italiani.

LIFE E-WIA project [LIFE1S ENV/IT/000201]: il progetto, finanziato dall’Unicne Europea, si concentra sulle
potenzialitd di utilizzo dei veicoli elettrici ed ibridi, che in futuro avranno un ruglo importante nel mercato
autemabilistico. || progette studia Vinterazions pneumatico-strada per individuare ed implementare misure
di mitigazione del rumore, attraverso 'ottimizzazione sia degli pneumatici dei veicoli elettrici sia del fondo
stradale. Incltre il progetto prevede un'intensa attivitad di disseminazione & sensibilizzazione sul tema del
rumaore, organizzando anche attivita negli istituti scolastici, in accorde & in collaborazione anche con "attivita
portate avanti nelle diverse Nazioni dei partner del Progetto (Italiz, Francia e Germania) nell'ambito di INAD.

L'evento & stato diffuse principalmente attraverso i seguenti canali:
CONVEGNI:
F Convegno Nazionale AlA— Online 24-28/05/2021

F o I¥52020-2021 Steering Committee Meeting — Online 16/01/ 2021

Worldwide Students Competition
“My world of sounds”

Direct comiacts with INAD particdpants
Mmiiryg oo sdcre bain [mare tan 3000

= Local schools

- Schook tabing part in the pravioss INAD sdibonu
- Prmation on INAD social networks

- INADin Furepe participants

Personal contacts

WEB:

- siti internet di: Associazione [taliana di Acustica, EAA, Decumenta Acustica, Y5 2020-21

- siti internet delle scucle e degli Enti partecipanti.
SOCIAL METWORK:

- pagina facebook: INAD kalia;

- gruppo facebook: Noise Awareness Day [talia;

- pagina facebook: Intenational Year of Sound.

INAD Italia 2020/21 — Report finale

12

https://acustica-aia.it/inad/#1579087438323-0-39¢cf2-c675844d-d32b




Abstract submitted to BCRRA conference

“Asphalt concretes for electric vehicles”

Issued on: June 2021
By: UNIRC

Deadline: 31/03/2023

SCIENTI
Code: 36_

Abstract submitted to 11th International Conference on the Bearing Capacity of Roads, Railways and Airfields (BCRRA).
Authors: Pratico F.G., Briante P.G., Colicchio G., Fedele R.

Abstract: The interaction among electric vehicles (EVs) and road pavements affects road performance in a different way with respect to internal
combustion engine vehicles (ICEVs). Consequently, the design of asphalt concrete road pavements for EVs should take into account both
functional and mechanistic characteristics. In particular, porosity, resistivity, tortuosity and thickness should be considered to estimate the
acoustic absorption, while surface texture should be measured to characterize road pavements consisting in both traditional and recycled
materials. Unfortunately, there is still lack of methods to consider both functional and mechanistic characteristics for EVs. Based on the above,
the main objective of the study here presented is to set up and apply a method to predict the acoustic and mechanistic performance of road
pavements to face EV-related problems. GAP graded and Dense graded (i.e., GAP - AC60, and DGFC - AC6d) mixtures, with different crumb
rubber percentages, were produced using the gyratory compactor. Consequently, experimental investigations were carried out to derive
acoustic and mechanic properties (including acoustic absorption, airflow resistivity, skid resistance, permeability, and surface texture.

Finally, the prediction model was set up and validated using the experimental results. Results show that the proposed model is helpful in
selecting and ranking bituminous mixtures based on requirements.

Keywords: Electric vehicle, Road Pavement, Acoustic Absorption, Airflow resistivity, Recycled materials.

Paper submitted to BCRRA2021 will be presented the next year at BCRRA 2022.
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Annual Congress of the International Institute of Acoustics and Vibration (ILAV) 12.07.2021 - Monaay @ 13:45 - 14:00

THE INTERNATIONAL YEAR OF SOUND: WORLDWIDE PRO- A ©T13 5503 Education and awareness about importance of sound and noise effects
JECTS AND INITIATIVES e i

Sergio Luzzi ' 1 @©#818 THE INTERNATIONAL YEAR OF SOUND: WORLDWIDE PROJECTS AND INITIATIVES
Iie en.ro.se Ingegneria, Flovence, Ttaly Speakers: O Sergio Luzzi

e-mail: sergio. luzzil@vienrosa. it

Raffaella Bellomini

Fie en.ro.se Ingegneria, Florence, Italy
e-mail: raffaella. bellomini@vienrese.it

Cluara Bartaluce:
Fie enro.se Ingegneria, Flovence, Ttaly

The International Year of Sound (1YS) and Projects

e-mail: chiara bartalucci(@vienrose. it The connection between LIFE E-VIA project and 1YS

Sara Delle Macchie The LIFE E-VIA project "Electric Vehicle nolse control by Assessment and optimisation of tyre/road interaction",
Fie enro.se Ingegneria, Fl_qa'e;rlce, Italy which started in July 2019 and will end in January 2023, has been co-financed under the priority objective of the
e-mail: sara dellemacchiedvienrose. it Life2018 Programme related to noise pollution issues.

The project addresses noise pollution due to road traffic noise, focusing on a future perspective in which electric
and hybrid vehicles will be a major part of the traffic flow. The main objectives of the project are to propose
solutions for the reduction of vehicular traffic noise within highly populated urban areas through the optimisation

Sound plays an important role in the enjovment of landscapes as well as in all human activities in-
cluded education and it is also an essential part of commumnication between humans, in the form of
speech and listening, creative sounds and mmsic. The Intenational Year of Sound (TY'S) 15 a global

initiative under the UNESCO Charter of Sound No. 39C/39. Its purpose is to highlight the importance of road surfaces and tyres of electric vehicles (EVs)

of sound and the related sciences and technologies in the seciety and the world, considening landscape

aspects and noise control n nature, in the built environment and m workplaces. IY'S 2020-21 includes

activities orgamized at the regional, national and intemational level by the International Commission . LIFE

for Acoustics (ICA). Among them there 15 a compefition for students from around the world on the ELectrIC
theme of "Wy World of Sounds”. In particular, primary and middle school students are asked to pro- J VEHICLE

duce drawings, images_ patchwork. collages and similar related to their world of sounds, while high
school stodents are asked to write a verse of the song entitled "We are the sounds of our world”,
nspired by the melody and refrain of the latter. Moreover, several events such as conferences, semi-
nars, workshops but also performances. exhibitions had been included in the program of national TY'S
initiatives, as long as they are consistent with the message of the initiative. Due to the spread of the
Covid-19 pandemic, only few inihiatives took place, nevertheless some international projects have
been carmied on. In this paper a general updated overview on activities organised in the frame of the
I¥S 18 gfli'E]l and the state of i@]mmmﬁﬂn of zome Pr,:,jm5 connected with ITS are shown. Sergio Luzzi - International Year of Sound: worldwide projects and initiatives 10
Keywords: International Year of Sound, UNESCO, worldwide activities, LIFE projects
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Annual Congress of the International Institute of Aconstics and Vibration (ILAV)

THE LIFE E-VIA PROJECT: NOISE CONTROL OF ELECTRIC
VEHICLES THROUGH ASSESSMENT AND OPTIMISATION OF
TYRE/ASPHALT INTERACTION

Amaldo Mellom
Comune di Firenze, Flovence, Italy
e-mail: armaldo.mellonii@ comune flit

Gessica Pecchiom
Comune di Firenze, Flovence, Italy
e-mail: gessica.pecchionidcomune, fi.it

Raffaella Bellomim
Vie en.ro.se Ingegneria, Flovence, Italy
e-mail: raffaella. bellomini@vienrose.it

Sergio Luzz
Vie en.ro.se Ingegneria, Florence, Italy
e-mail: sergio. luzzilavienrose.it

Chiara Bartalucci
Vie en.ro.se Ingegneria, Florence, Italy
e-mail: chiara bartalucciia@vienrose.it

Eurcpean Environment Agency (EEA) data shows that some 100 million EU citizens are affected by
high noise levels, negatively impacting their health. Traffic noise alone is harmfil to the health of 40
million EU citizens of which 8 million are regularly exposed to high traffic noise level at night. Eu-
ropean policies to reduce environmental noise, and in particular road traffic noise, in densely popu-
lated cities are focused on the mfroduction of low-noise asphalts and a progressive increase in the use
of electric vehicles. The LIFE E-WVIA "Electric Vehicle nelse control by Assessment and optimization
of tyre/road interaction” project, co-fimded under the prionty objective of the Life2018 Programme
related to noise pollution, addresses the issue of road traffic noise. Specifically, it locks ahead to a
future where electric and hybrid vehicles will be a major part of road traffic and combining low-neise
asphalts with tyres specifically for electric vehicles. The LIFE E-VIA project, started in July 2019
with a foreseen duration of 42 months, will foster the application of Directive 2002/49EC on the
assessment and management of emvironmental noise and of Directive 996/ 2015/EC on establishing
common neise assessment methods (CINOS505 model), in the context of the promotion and nse of
electric vehicles (EV's) and hybrid vehicles. The project will seek to develop a solution to reduce the
rolling noise of electric and hybnd vehicle tyres in wrban areas, taking account of the cument best
practices, also addressing the soundscape analy=is and cifizens invelvement.

In the present article, after an introduction on the future policies for the reduction of road traffic neise
mn Europe, the objectives of the LIFE E-VIA project and its methodology are descibed, demonstrat-
g how the expected results are in line with European strategies. Finally, recent preliminary results
achieved by some key actions of the project are mentionad.

Eeywords: Rolling noise, electric vehicles, EU policies.
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The LIFE E-VIA project: noise control of electric vehicles through ossessment and
optimisation of tyre/asphalt interaction

Arnaldo Melloni(1), Gessica Pecchionif1),
Raffaello Bellominif2), Sergio Luzzi{2), Chiora Bartaluccif2)
1 - comune di Firenze 2- Vie en.ro.se Ingegneria s.ri.
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Electric Vehicle nolse control by Assessment
and optimisation of tyre/ road interaction
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Technical solutions — road surface

LIFE18 ENVIIT/000201

Road surface:

+ Very thin asphalt concrete (VTAC) with max.
aggregate size Gmm.

With/without crumb rubber (PCR/P).
MPD: ~0.3mm (PCR) / ~0.4 mm (P)
Effective absorption 1.5 kHz to 5 kHz.

FLaying of the prototypal test
ot with crumb rubber

A= 50BA

-3
4

Mi P OPCR A M2 N E1 E3

31
DAC0/10

dBA

o

- Based on prototype noise measurements:
3.5 dBA to 4.5 dBA with respect to reference DAC 0/10.

PCR

LIFE E-VIA project: noise, electric vehicles and tyres 13
DAGA 2021

Objectives

LIFE18 ENVIITI000201
2. To estimate the mitigation efficiency and potential of tyres,
pavements and traffic at a higher comprehensive level: Life Cycle
Analysis (LCA) and Life Cycle Cost Analysis (LCCA) is performed to
demonstrate the individual and synergistic efficiency of pavement
surfaces, tyres and vehicles.
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Why special requirements for tyres and
roads for EV applications?

LIFE18 ENVIIT/000201

Compared to classical ICE vehicles...
o

» ..are EVs heavier. AN

+ Higher tyre load = higher tyre/road noise.

Scure prevame et <8 (A1)

= ...exhibit EVs high torque values in a wide range of RPMs. " =

Pty 11

Sourca: . Stahr ot al Inflaance of Sriieg torcus
v ks, st Teck Rview 301013, 34.38

+ Additional tyre/road noise generation mechanisms.

+ ..is there an even increased focus on low rolling resistance for EVs. £ A
* Reduced rolling resistance = increased milage = increased customer acceptance.

LIFE E-VIA project: noise, electric vehicles and tyres 4
DAGA 2021

LIFE E-VIA: Electric Vehicle Noise Control by Assessment and Optimisation of
Tyre/Road Interaction

Carsten Hoever', Achillefs Tsotras*, Raffaella Bellomini®, Amaldo Melloni®

! Continental Reifen Deutschland GmbH, Jadekamp 30, 30419 Hannover, E-Mail:carsten hosver(iconti.de
* Fie en.ro.se. Ingegneria, Vials Belfiore 30, 50144 Firenze, lialy
? Comune di Firenze, Direzions Ambisnts, via Bensdstto Fortini 37, 50123 Fivenze, Ttaly

Introduction

Data collected by the Enropean Environment Agency (EEA)
shows that more than 100 million EU citizens are affected by
noise levels negatively impacting bumszn well-beinzg
Although noise associated with rail and air traffic cannot be
ignored, a siznificant conmribuzor to these high noise levels is
the road wansportatdon sector. Accerding to & World Health
Organization (WHO) mpert [1] ca. 50% of the EU
populsiion are habitually subjected to read taffic noise
levels sbove 53 dBA (the WHO guideline value for outdoor
sound levels [2]), end roughly 10% to levels exceeding
&5 dBA, which for example have shown to lead to a 20 % o
40 % increased msk for cardiovascular disesses [3]
Consequently, the WHO states that “at least one million
healthy life years are lost every year from taffic-related
noise in the western part of Enrope”™ [1].

Foad traffic noise comprises of the wehicle’s power train
noise, rolling noise and asrodynamic noise Traditionally,
rolling noise is the primary noise source for typical internal
combustion engine vehicles (ICEV) at commeon wurban
driving speeds of roughly 40km'h to 100 km'h [4]. Below
these spesds powertrain noise dominates, and above
aerodynamic noise. For electric wehicles (EV) tyre'moad
noise starts to dominate the overall exterior moise of the
wehicle at even lower speeds because of the lower engine
noise. Sull, ar slower speeds EVs exterior noise levels are
lower than for ICEVs which is why electric mebility has
been identified as an important way to reduce whan noise
levels. As an additional benefit also (local) emiszions of COy
and other zir pollutants are reduced.

One of the key focus areas of the LIFE E-VIA project is read
traffic moise reduction in densely populated urban areas
Moise mitizgation measures are usually most efficient when
addressing the problem directly at the source. In terms of the
remaining EV raffic noise this mesns that measures aimed
at providing noise optimized road surfaces and tyTes have &
high noise mitization potential Thus, it is one of E-VIA's
ohjectives to develop noise optimized roads and tyres for
fomre electric mobility traffic scenarios.

For the optimization of a low poise EV nyre different
boundary conditions than for an ICEV application need ta be
considered. Far EVs the relative conmmibution of the tyre
noise to the overall vehicle noise is considerably mcreased
because of the drastically lower drivetrain noize. Becanze of
the higher drivetrain efficiency of electrical engines also the
tyre rolling resistance has a relatively higher contribution to
the energy consumption of an EV than for an ICE wehicle
Depending on how the electric energy nsed for charging the

EV is created, this also can have a siznificant contribution 1o
the emission of CO: and other air pollutants. More
importantly, the tyre rolling resistance has a large impact on
the achievable mileage of an EV. A large milesge. in turm, is
crucial for the public acceptnce of EWVs as means of
transportation. Therefore, a low noise, low rolling resistance
tyre is considerably more beneficial for EVs than for
comparable ICE vehicles.

From a purely scoustical point of view, 5T requirements for
EV spplications also chsnge becamse mypically EVs ame
heavier than compamble ICEVs and have higher available
torque values in a wide range of RPMs. Both increased tyre
load, and increazed fyre torque are known to lead to higher
tyre’Toad noise [4].

To sum wup, the LIFE E-VIA project focuses on noise
pollution due to road raffic in a fiture urban environment in
which electric and hybrid wehicles will be a consistent
portion of the traffic flow. A major objective will be the
development of a helistic low noise fyre and a low noise
road surface, both optimized for the special requirsments of
EVs. Within the project a final version of the pavement will
later be nsed for repaving a section of a road in Florence,
Italy. This pilot area will be the centre of further
accompanying sctivides like guideline development, lecal
diszemination and information campaigns, 3 soundscape
analysis, and life cycle (cost) analysis. Finally, the
measurement data collected during the runtime of the preject
iz intended to be used to update the CHNOS505 model
(Direcdve 9062015EC [5]) for new waffic specra and new
alectric- or bybrid-powered vehicles.

Project objectives

The project objectives are:

1 To meduce noise for roads imside wery populated
wrban areas by implemendng mitization measures
based on neise optimized road surfaces and fyres
for EV applications. The tyres will be developed
with a2 holistic view which assures that relevant,
non-noise melated performance requirements like
safery, rolling resistance, or grip are met.

=

To estimate the mitigation efficiency and potential
of tymes, pavements, and maffic conditions (e.z.
noise spectra, speeds, fraffic flow) at a higher,
comprehensive level. For this, Life Cycle Analysis
(LCA) and Lifs Cycle Cost Analysis (LOCA) will
be performed to demonstate the individual and
synergistic efficiency of pavement surfaces, tyTes,
and vehicles.
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Il caso pilota Dopo una fase progettuale seguita da una serie di accurati esperimenti di laboratorio, sono state selezionate due miscele di asfalto che sono state testate,
durante il passaggio di veicoli elettrici, presso I'area di sperimentazione a Nantes. Al termine delle misure svolte in Francia, & stata scelta la miscela pit
efficace, contenente polverino di gomma da pneumatici riciclati. Quest'ultima & stata utilizzata presso il caso pilota individuato nella Citta di Firenze, al fine di
analizzare il beneficio apportato in termini di abbattimento del rumore da traffico veicolare. L'area pilota & stata identificata in Via Paisiello, caratterizzata da una
significativa densita di abitazione. |l tratto di strada interessato dall'intervento & rettilineo e a senso unico di marcia. Inoltre, I'area pilota & caratterizzata da un
elevato flusso di traffico dovuto alla vicinanza con il centro e alla presenza di uffici pubblici. Nelle vicinanze si trovano, inoltre, un importante parco pubblico
(Cascine), interventi di riqualificazione urbana (Ex. Manifattura Tabacchi) e vari servizi pubblici, quali scuole, esercizi commerciali, impianti sportivi.

Inquadramento
Stato
ante operam

Lavori di
asfaltatura

Rimozione asfalto Stesura nuovo asfalto

Stato
post operam

Sito web: https://life-evia.eu/ _:'§>

The sole responsibility for the content of communications/publications lies with the authors. It does not necessarily reflect the opinion of the European Union. Neither the CINEA nor the European
Commission are responsible for any use that may be made of the information contained therein.

LIFE E-VIA

Electric Vehicle nolse control by Assessment and optimisation of tyre/road interaction

4 on 5 noticeboards in
Italian were produced
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Ante operam
status

Asphalting
works

Post operam
status

LIFE E-VIA
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DESGH

COMUNED! ine 4. v Université g univenita degi swdi (@ AT Vie en.ro.se.
Fll{\ENZ_E G]HHHL Flfd' )A‘ Gustave Eiffel "'w x?’!ﬁﬂfé'.ﬁ?.mu fﬁ Ingegneria

W
After an initial designing stage followed by careful laboratory experiments, two different asphalt mixtures have been selected and tested in the experimental
area in Nantes, during the electric vehicles passages. The measurements carried out in France allowed to choose the most efficient mixture. This asphalt
mixture contains crumb rubber from recycled tyres and it has been used in the pilot case in Firenze in order to analyse the benefits it provides to reduce traffic
noise. Via Paisiello has been selected as a pilot area. It is characterized by a significant housing density. The section of the street where the asphalting works
have been carried out, is straight and one-way. Moreover, the pilot area is characterized by a high level of traffic caused to its proximity to the city center and
the presence of public offices. In the neighbourhood there are also an important public park (Cascine), urban regeneration interventions (Ex. Manifattura
Tabacchi) and several public services, such as schools, commercial activities and sport installations.

Pilot case
section

Asphalt removal

Laying a new asphalt

Sito web: https://life-evia.eu/ _:'§>

The sole responsibility for the content of communications/publications lies with the authors. It does not necessarily reflect the opinion of the European Union. Neither the CINEA nor the European
Commission are responsible for any use that may be made of the information contained therein.

LIFE E-VIA

Electric Vehicle nolse control by Assessment and optimisation of tyre/road interaction

5 on 15 noticeboards in
English were produced
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La projer ADres uns premisne phase de conception SuRds dexpanances en aDombrE SStalEes, Rl ENMDSS O &1 Sdlaconnes e festes Sur |3 Zone EmerEntae
piota o Mantes, AU passage df vENCUED SecTigues. Las mesores eTechstes en Srance ont parmis Midenthiar s matangs be pus periormant. Ceme fomuie de
beéton bitumineue conSent de 3 gomme provenant e pREUS recyTEs =t 3 S8 obisde dans le paojet plicke @ Flonence afin Fanalyser ke avantagss en matén
e neduction du bruft de Tafc La nus Faiisio @ &t célsctionnés comme zone pliote. Ele s Caractirize par uns forts denst de iogements, La section ol les
travaLy de poSe ol beon Ditsminewy ont She réaises actrectigne a% & sans Unique. D pius, sis prtsents un nieay Sie de T ol & 3 prosmbe du ot
wilie =t & [a présance dstabissements pubiics. Dans le quarier, on ouve galement un Imporsant pare pubic (Cascine), des opérations de nehabiltation
wrbaine (Sx. Manratur Tabaconi) et divers stablsssments pubics, tais que des Acoies, des activitss commerriaies a2 des Instalations sportives.

Era inimal

Emrnnal

| Site web: hitps:/life-evia_ew |_-.-,,
|“"¥"ﬂ_d=u—u-u s hﬂ-;:dp:m‘—um ._‘:;nu.-"m““m“"“"mmlhmu. |

LIFE E-VIA |
Eleciric Vehicie nalsa conbmi by Assessmant and opfimisation of bTeimad Interaction %
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Als Erpebnis siner inifialen Designphase gefoigh won umfassenden Labomreyperimenien wunden owel Asphafmischangen ausgesihi und au’ einer Teshireche
n Banks miiels Gerfcschmessungen e Vorbsifahrien won Elskbofahrrsugen pefecisf Auf Basls disser Erpebnisse konnle die bessere der beiden
Mischungen idenifiziert wemen Diese sninll ais Sesonderhel Gammigranulat 'won Alirefen. Im Rshmen siner Fllotsnwendung wurde it Sorenz ain Abschnit
Eimer SmEe mit der susgewdnken Mischung aspeaiien, om das Ponial zur Vemngerung des I untersuchen. Be der susgewahizn
Wia Paliefo handst es sich um eine Enbahnsirs@e, de i Bersich der Nemspralenung gemade veru Die Usgebung st seignund Ihrer Nahe aam
Eindirenirum durch sime hohe Wobndichi= und =n hobes Jeriehrsaucommen pekemrzsichnet in der Kachbarschaft gt =s weferhin sinen bedeydsndsn
Bffendichen Fark (Cascine), Essdbsmeysrungspmjerts (2 5. Manfafure Tabacchil, GeschE%e und Tentiche Enfchiungen wie Schulen und Spoaniagen.

Entfernung ces Altoziages Neunzpramisrung

| Webseite: hitps:/life-evia.eu/ L"fg

| Eee abeinege Hir s et A Sl st G [ [0 a T A

LIFE E-VIA _
Eleciric Wehikie nolss contri by Assessmant and optimisation of fyreimad Interaction %
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The UniversEy

! of Reggio Calabria (UNRC] analysed more fan 150 sokutions In the fleabre fridion murses), based on acousic and
morracoustic perirmance, in onder io ssled appropiate solufons. Their chaaderisics and impacts were considensd and preliminery fesh wens camisd
ou From 150 asphait comorebes, pine midues were seieded based on many chamacbeisics, mcodng: 1] Amuesic response. 3) Evpecied He by
referming o mechanisic propertes. ) Permesbdity. 41 Fricton. ) ENDT value.

Eased on these lalier, open asphait concretes Wi Nominal Masimum Agoregate of & mm (A05] were seleisd.

An acrursbe plan of experimenis was ==t up and followed In order io desipn and valdaie the final mivures. Tiwo types of mixhures: wens finaly desigred
ared tested (405 with and withoat orumi nubber).

- gk K, W
oo el
Permeability Skig Tzt Tamd Pafch Test “iarshall Sbilizy

| Sito web: hiips-//life-evia ew/ }Qse;}
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LIFE E-ViA
Eleciric Vehicie nolse controd by Assessmant and optimisation of fyreimad Interaction %
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LIFE E-VIA: Leaflet (EN)

Issued on: October 2021
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Objectives of the LIFE E-VIA project

To reduce noise for roads inside very
populated urban areas through the
implementation of a mitigation measure
aimed at optimizing road surfaces and tyres of
EVs.

To estimate the mitigation efficiency and
potential of tyres, pavementsand traffic
(traffic spectrum, speeds, handling conditions)
at a higher and comprehensive level.

To contribute to EU legislation effective
implementation (EU Directives 2002/49/EC
and 2015/996/EC), providing rolling noise
coefficients within the Common Noise
Assessment Method (CNOSSOS-EU).

To contribute to national and Italian regional
policies, issuing guidelines about use and
application of the methodology output of the
project.

To raise people's awareness of noise pollution
and health effects.

To demonstrate and promote sustainable road
transport mobility (electric), reducing noise
emission by 5 dB(A) at receivers’ roadside and
achieving also CO, emissions reduction.

To encourage low-noise surfaces
implementation in further EU and extra-EU
scenarios.

LIFE18 ENV/IT/000201
www.life-evia.eu

life18.evia@gmail.com

With the contribution of the LIFE programme
of the European Union

LIFE E-VIA

Electric Vehicle nolse

control by Assessment
and optimisation of tyre/

road interaction

ﬁéfrﬁfﬁzg

Iniversith degli S "~ =n 5
Meditemaies H VUL
< Reaglo Calabriz c -

78 Vie enro.se, ) (Umversrté
Ingegneria Gustave Eiffel

With the contribution of the LIFE programme
of the European Union

ExpoMove 21-22 edition

13t . 14t October 2021, Florence

Backgroud

Which are the solutions to reduce noise in our
cities? Are electric vehicles totally silent? How
citizens can be involved in proactive good
practices for noise reduction? These are some of
the questions that the European LIFE E-VIA project
aims to answer in depth.

Exposure data from the European Environment
Agency demonstrate that more than 100 million
EU citizens are affected by high noise levels
negatively impacting human health. Traffic noise
alone is harmful to the health of almost every
third person in the World Health Organization
European Region. 20% of Europeans are regularly
exposed to night sound levels that could
significantly damage health, especially in urban
areas. The introduction of electric mobility is
widely viewed as having the potential to reduce
noise in urban areas, but the noise generated by
tyres rolling on the road nevertheless needs
careful study and further reduction.

Whitin this context, the project intends to:

- tackle noise pollution from road traffic noise
focusing on a future perspective in which electric
and hybrid vehicles will be a consistent portion of
the flow;

- combine knowledge of road optimization and
tyre development in order to test an optimized
solution for reducing noise in urban areas and Life
Cycle Cost with respect to actual best practices.

Actions

LIFE E-VIA started in July 2019 and will end in
January 2023. The project is coordinated by the
Municipality of Firenze and involves as partners the
Mediterranean University of Reggio Calabria,
Continental, Vie en.ro.se Ingegneria, University
Gustave Eiffel and I-POOL. Specifically, the project
has:

- built in Nantes a test road surface designed for the
specific context of electric vehicles (EVs) and their
tyres. Different EV types have been tested on this
surface, with different tyre types per vehicle, to
identify the optimal combination for noise
reduction. An internal combustion engine vehicle
has been used as reference;

- carried out further testing in a pilot area in
Florence (Via Paisiello), with the construction of
two road surfaces, an optimised and a reference
one.

On-going activities:

- estimation of the noise mitigation efficiency and
potential of tyres, road surfaces and traffic through
a life-cycle and a life-cycle cost analysis;

- calculation of rolling noise coefficients according
to the EU CNOSSOS model for the EV fleet in order
to define guidelines on the application of the
project’s results;

- involvement of citizens through targeted
information initiatives on electric and sustainable
mobility and through soundwalks and interviews.
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Technical solutions — road surface AP
=~ LIFE18 ENV/IT/000201
Road surface:
+ Very thin asphalt concrete (VTAC) with max.
aggregate size 6mm.
* With/without crumb rubber (PCR/P).
+ MPD: ~0.3mm (PCR) / ~0.4 mm (P)
* Effective absorption 1.5 kHz to 5 kHz.

= Based on prototype noise measurements:
3.5 dBA to 4.5 dBA with respect to reference DAC 0/10.
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Paisiello street is the case pilot road sele:
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Work in progress....
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Acoustical characterization of low-noise prototype asphalt concretes
for electric vehicles

Julien Cesbhron’, Simon Bianchetti*, Marie-Agnés Pallas”, Filippo G. Pratica’, Rosario Fedele®,
Gianfranco Pellicano®, Antonino Moro*, Francesco Bianco*

! UMRAE. Univ Gustave Eiffel. IFSTTAR. CEREMA. Bouguenais. France
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Abstract

The paper deals with the acoustical characterization of low-noise asphalt concretes developed for noise
reduction in urban areas within the LIFE E-VIA project (LIFE18 ENV/IT/000201). With the perspective of an
mcreasing number of electric vehicles (EVs) mn urban area, the asphalt concrete nuxes have been optimized
considering Life Cycle Cost with respect to actual best practices. Two very thin asphalt concretes (VTAC) of
6 mm maximum aggregate size have been implemented on a reference test track in France. Both are based on
the same formulation but one mix contains 1.9% crumb rubber by weight. The noise performance of these
prototype test sections has been evaluated by means of close-proximity (CPX) tests and controlled pass-by
(CPB) noise measurements for two EV models. CPX results have shown a noise reduction of about 3 dB(A)
by comparison with a reference dense asphalt concrete 0/10, while an average pass-by noise reduction of about
4 dB(A) has been observed for the sample of EVs tested.

Keywords: electric vehicles noise, tyre/road noise, low-noise asphalt concrete, life cycle analysis.
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LIFE E-VIA: prototypal low-noise road surface o 1variant with Crumb rubber (PCR) —— T
for the reduction of electric vehicle rolling noise - == ==
in urban area

of2 52.0% 51.0%

of1 (RARX-CR) - 1.9%
Fines 1.6% 1.0%
Filler bitumen - 6.1%

Total bitumen 6.4% 6.4%
M.-A. Pallas, J. Cesbron, S. Bianchetti, P. Klein — UMRAE, Univ. Eiffel, France
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Prototype with crumb rubber (PCR)
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» An exponential increase of electric vehicles (EV) fleet in Europe
(10.7% of new registrations in 2020) — Source EAFO BEV WNPHEV  httpswnvestosy

4,000.000

Projection scenario: 15% to 30% of the global market share by 2030
— Source [EA

o Characterization of road surface texture according to ISO 13473-1 and ISO 13473-4

3D profilometer Texture spectra

urban area 2,000,000

3,000,000
o EVs have a low propulsion noise => emergence of rolling noise in I

» Specificities of EVs I I
= Weight

- |
= Acceleration capabilities -
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= Range requirements before recharging

EV specificities

Knowledge on
low-noise road
surfaces
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o MPD calculated from texture Texture vavelength [mm]
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M P e Task 2) Design/creation of mixtures/samples with and without TCR (1/1)
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. . . . * Based on the Superpave mix design method, the optimum %B was 5%. Hence, three
Low-noise road mixtures for electric vehicles percentages of bitumen per mix type were considered (about 3%, 5%, and 7%).

* The gyratory compactor revolution number was maintained constant (i.e., 210).

Filippo G. Praticé!, Gianfranco Pellicano! and Rosario Fedele! * The TCR was added applying the dry process. TCR seems to negatively affect the
compaction level of the samples (cf. ). Hence, %TCR = 2.

Table 2 — Samples” compaction and festures.

filippo.pratico@unirc.it; gia.pellicano(@gmail com; rosano.fedele@unire.it C
iy

!DIIES Department, University Mediterranea of Reggio Calabria. Reggio Calabria, Italy

TCR by | Grratory ﬂ:‘n"“;l‘l"‘n_ Socape ACS0_3%B_(%TCR_21 | ACSo_$%B_0%TCR_12 | ACSe_T9B_0%TCR_13
Type of by mix mix o G st
mixture SRR wlr;gu WI‘:EI.: revoltion :Eafn“:;‘ﬂ1 *iz“ H
| ACs | ACG0_3%B_0%TCR_I1 32 o 210 1174 =975 | 06605 136
| ACE | ACEn SR 0% TCR_12 £2 i 210 117.2 975 | 2100.57 241
ACE* | ACEs_TE_0%TCR_13 72 0o 210 1196 *97.5 | 115478 | 241 ACfo_3%B_M4TCR_4 | AC6o_5%B_D%TCR_25 | ACGo_7%B_2%TCR_16
Abstract ACE™™ | ACH0_3%E_2%TCR_H4 ) 10 210 1237 %978 | nod2l | 228 — - — - —_—
The road pavements of the future should be designed to take into account the variation of the traffic noise e B L ST BETTEN B TET RS
due to traffic increase and electric vehicles (EVs) diffusion. Indeed, EVs are very different from mternal Symbol. ACC - bl Concree wih Noewaal Mo, Agregte e of 6 . 305 ~ Peceage of
CDﬂ]hUStiGﬂ engj_ne Vehicles_ Iﬁ]portanﬂy_’ [hey Could be qmeter Thﬂl'l Tradlnonﬂ] vehj_cles at low ﬁequencies_’ Spexific Grovity caleulated ;nns;d.:ringsm charncicrisics of the aimplcn{inmr;r.si:;ls andweighth, .
but could be noisier at high frequencies. This study aims at presenting the acoustic and mechanical Figrme 1 —Unpes stefaces of mmples;
performance of two asphalt concretes that were designed to reduce the problem mentioned above. In more
detail, an experimental investigation was carried out to test samples of asphalt concretes with low nomuinal
maxinmim aggregate sizes, with and without crumb rubber, added applying the dry method. A gyratory
compactor was used to make the samples and acoustic and mechanic properties were tested. Results show
that mechanistic-related strategies such as the addition of crumb rubber could improve the acoustic
performance. Consequently, there 1s probably room for improving design criteria.
Keywords: traffic noise, electric velucles, low-noise road nuxtures, acoustic and mechanical performances,
crumb rubber. euronoise 2021 @
25th ta 27h of Octcbar ‘3/ ¥
‘Madeira, Pormugal - 0/ e D
euronoise 2021 . . .
ronome Sl @ @Dd Task 3) Testing of samples with and without TCR (1/1)
‘Madeira, Partugal i
Task 4) Analysis of the results (5/5) * Six samples (with or without TCR) were tested using the devices in Figure 2.
Mechanical response of the samples | Acoustic response of the samples l * The method and the system used to measure both mechanical and acoustic
] . - T e vt | | e o | e e — responses were developed by the authors of the paper.
oo il - (.
g aci/sh0l e T Legend: Test = Parameter
a z ACTo_%8_IPTCA_T1 ALt T8 _I%TEN_35
E E
EE
2 i i, N
2 : o5 poses
b wsc. b= PTV
T
M-S, : c =2 K = Force/Displacement;
" . RAR[P';NRAR (dB] ”I‘;';RR"[P ]MRAR[dB] Tigure 2 Main devices, M1 = Force/Velocity;
o 2 : ine. 2: : 4 : .5 RAR = Acoustic response to an impact
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L'Universita ‘MEDITERRANEA' di Reggio Calabria (UNIRC) ha analizzato pit di 150 soluzioni presenti in letteratura (strati di usura), basandosi su
performance acustiche e non-acustiche, con I'obiettivo di selezionare le soluzioni piti appropriate. Sono stati considerati le caratteristiche e gli impatti di
ogni soluzione, e sono stati condotti dei test preliminari. Da un totale di 150 conglomerati bituminosi, sono state selezionate nove miscele, sulla base delle
seguenti caratteristiche: 1) Risposta Acustica; 2) “Durata di vita”, facendo riferimento alle attivita Meccaniche; 3) Permeabilita; 4) Frizione; 5) Valore ENDT.
Sulla base di queste caratteristiche, sono stati selezionati conglomerati bituminosi con aggregato massimo nominale di 6 mm (ACB6).

Un accurato piano di esperimenti ha permesso di progettare e validare le miscele scelte. Infine sono state progettate e testate due tipologie di miscele
(ACB con e senza polverino di gomma).

Resistenza al flusso d'aria

Permeabilita Skid Test Sand Patch Test Stabilita Marshall

‘ Sito web: https://life-evia.eu/ F"

’
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i Caso Nella seconda meta del mese di luglio 2021 sono stati realizzati gli interventi nel caso pilota di via Paisiello (Firenze):
Pilota su un tratto di strada e stato steso un innovativo asfalto a bassa emissione sonora per ridurre I'inquinamento acustico.

Al fine di valutare la percezione dei cittadini, prima e dopo la realizzazione dei lavori, sono stati somministrati
questionari ai residenti nel tratto di strada interessato. Ad inizio luglio, sono stati consegnati 92 questionari ante-
operam, di questi, 56 sono stati restituiti compilati. Successivamente alla realizzazione dei lavori (settembre), sono
stati consegnati 101 questionari post-operam, dei quali 56 sono stati riconsegnati compilati. L'analisi dei dati mostra
che la stesa dell'asfalto a bassa emissione acustica ha avuto un impatto positivo per quanto riguarda la percezione del
rumore. In particolare, il 77% degli intervistati ha valutato in maniera positiva gli effetti dell'asfalto sviluppato dal
progetto sulla riduzione del rumore causato dal traffico.

Contesto e
strumento
metodologico

Il caso pilota a Firenze Questionari ante-operam

Analisi dei

dati Nell'ambiente sonoro che la circonda, in quale L'ambiente sonoro che la circonda é disturbante?
misura percepisce il rumore del traffico ? 20
25 18
16
20 14
12
15 10
8
10 6
: I
: : | -
o -
- i ;
0 T —— e —— — Deltuttoin Abbastanza  Incerto  Abbastanza Del tutto N/A
Per nulla Poco Abbastanza Molto Moltissimo NA disaccordo  d'accordo d'accordo  d'accordo
M Ante operam M Post operam M Ante operam M Post operam
In quale misurail rumore del traffico stradale da lei percepito nella sua Come giudica il ri della ione stradale ai fini
abitazione & cambiato negli ultimi mesi? del rumore del traffico da lei percepito nella sua abitazione?
Aumentato
16%
Aumentato(0-4)
Peggiorativo (0-4)
W Invariato (5)
® Ininfluente (5)
= Diminuito (6:10)
= Migliorativo (6-10)
mN/A
u /A
. R I . N,
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The Pilot The interventions in the pilot case located in Paisiello street (Florence) have taken place in mid July 2021: an innovative
case low-noise asphalt that aims to reduce traffic noise pollution was laid down in a portion of the street. In order to evaluate
citizens soundscape perception before and after the pilot intervention realization, ante-operam and post-operam
questionnaires were submitted to Paisiello street's residents. In particular, 92 ante-operam questionnaires were
delivered, and 56 completed questionnaires were returned. In September, 101 post-operam questionnaires were
delivered and 56 returned. The analysis shows a positive subjective impact of the low-noise asphalt implementation. As
an illustration, according to 77% of the respondents the re-paving reduced the traffic noise perceived in their home.
Context and
Methods
Rl i ==
p / CEmTE TP T P LT e TeT
The pilot case in Florence Delivered Questionnaires
Survey’ Perception of traffic sounds Is the soundscape disturbing?
Analysis 25 20
20 15
15
10
10
5
: - -
| ] |
i i e
o Strongly Disagree Uncertain Agree Strongly N/A
Very low Low Fair High Very high NA disagree Agree
® Ante operam M Post operam ® Ante operam  ® Post operam
To what extent has the noise of traffic you perceive How do you assess the effects of the re-paving of via Paisiello
changed in the past months? with the new asphalt on the traffic sound ?
ef
Increased
16%
Increased (0-4) Negative (0-4)
uStable (5) # Irrelevant (5)
m Decreased (6-10) m Positive (6-10)
EN/A mN/A
P . . N,
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Die Universita Mediterranea Di Reggio Calabria (UNIRC) hat zur Findung eines optimalen StraBenbelags mehr als 150 in der einschlagigen Literatur
erwahnte Deckschichten auf ihre akustischen und nicht-akustischen Leistungsfahigkeiten untersucht. Weiterhin wurde die Umweltvertraglichkeit
beriicksichtigt und eine Reihe von Vortests durchgefiihrt. Auf dieser Basis wurden von den 150 Vorschlagen neun Asphaltbetonmischungen ausgewahlt,
wobei besonderer Fokus auf (1) die akustischen Eigenschaften; (2) die auf Basis der mechanischen Eigenschaften zu erwarteten Lebensdauer; (3) die
Permeabilitat; (4) die Friktionseigenschaften; und (5) den ENDWert (gemaR ISO 10844) gelegt wurde. Aus diesen wurden dann
Asphaltbetonmischungen mit einer maximalen nominalen Korngrofe von 6 mm (AC6) ausgewahlt. Mittels einer detaillierten Reihe von Experimenten
wurden schlielich die finalen zwei Mischungen entwickelt und validiert. Es handelt sich dabei um zwei AC6-Mischungen mit/ohne Gummigranulatanteil.

Stromungswiderstand

Permeabilitat Reibungsmessung Sandfleckverfahren

\ Webseite: https://life-evia.eu/
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L'Université « méditerranéenne » de Reggio de Calabre (UNIRC) a analysé plus de 150 solutions de surface routiére disponibles dans la littérature, sur la
base de leurs performances acoustiques et non acoustiques, pour sélectionner les solutions pertinentes. Leurs caractéristiques et impacts ont été
considérés et des tests préliminaires ont été effectués. A partir des 150 bétons bitumineux, neuf formulations ont été retenues, selon de nombreux critéres
incluant : 1) la réponse acoustique; 2) la durée de vie relativement aux propriétés mécaniques; 3) la perméabilité; 4) I'adhérence; 5) la valeur ENDT
(« Expected pass-by Noise level Difference from Texture level variation of the road surface »).

Pour cette derniére, des bétons bitumineux ouverts de taille nominale de granulats 6 mm (AC6) ont été retenus.

Un plan d'expérience précis a été élaboré et appliqué pour concevoir et valider la formulation définitive. Deux variantes ont finalement été réalisées et
testées (AC6 avec et sans poudrette de caoutchouc).

=7
|

DEsio

= Universita degli Studi A, i
Aibedul ook -4 Vie en.ro.se.
=~ di Reggio Calabria = Ingegneria

Résistance au passage de l'air

Corelok

Perméabilité Essais d’adhérence Mesure de |a tache au sable Stabilité Marshall

|
| Site web: https:/life-evia.eu/ B’S
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Electric vehicles (EV) differ from their traditional internal combustion engine (ICEV) counterparts in many technical or design features. Some of these
changes can influence the rolling noise created by the interaction of the tyre with the road. These parameters are for example increased vehicle loads due
to the battery weight which is necessary to provide acceptable mileage, special acceleration/deceleration behaviour due to the different torque
characteristic of electrical motors and the recuperation, possible new tyre size trends (“tall-and-narrow”) being introduced for mileage, handling or aesthetic
reasons, etc. In an analysis of the current and future European EV market it has thus been assessed whether there are systematic differences between
EVs and ICEVs which would affect tyre/road noise by any of the previously described mechanisms.

Background: Commonly, an increase in tyre load can be

associated with an increase in tyre/road noise. While the extend of e s !
this load influence on rolling noise depends on tyre type, speed, s ss00 |
road surface and inflation pressure, an increase in SPL of 0.5 dB to H - a H
2.5 dB per load doubling is typically reported in literature. If an ¢ 3 D H . .
increase in tyre loads necessitates an increase in tyre inflation 2. ; H :
pressure or tyre construction, further negative effects on tyrefroad £ [ 8 H i B i £ aom) 0 @ gt *
noise can be expected. =, T at I G
Observations: The results indicate that on average EVs are ﬂ mﬂ

¢ &

between 20 % and 25 % heavier than ICEVs in curb weight and
roughly 10 % to 15 % in maximum weight. This will negatively _j:g FFfdde S 45 g i
influence tyre/road noise generation. Often this is accompanied by et ;‘ij f*"&’.‘?a’s oE fu% gl
an increase in tyre inflation pressure — either for load carrying or S 5

rolling resistance reasons — which will further increase rolling noise.

Background: Compared to constant speed driving, tyre torque due to acceleration Constant speed + torque Torque only

or braking can increase tyrefroad noise by several dB. Again, the extend of this
increase depends highly on tyre design and operating conditions. This noise

increase is caused by micro-scale adhesion and friction mechanisms which are
responsible for phenomena like stick/slip and stick/snap which lead to additional
tangential vibrations of the tread blocks which are of minor importance under free

rolling. -

Observations: Definite conclusions regarding EV tyre torque are difficult because =) H

of a lack of specific data and the large influence of electronic control systems and S

driving behaviour. Engine torque is in nearly all cases higher for EVs, both in terms ?m :
of maximum torque as well as the RPM range where this is available. Assuming o 5 H i .
similar vehicle control systems and driving behaviour to ICEVs this means that tyre = 5] " E' :
torque is potentially also higher for EVs. Combined with reports that over a third of -m@

EV fleet users exhibit a more aggressive driving behaviour a worst-case
assumption of increased tyre torque for EVs seems reasonable.

Background: The sound radiation from the area close to the tyre/road contact patch is amplified by the horn-like

geometry formed between tyre and road. This ampilification is frequency dependent with average amplifications of 5 dB

to 12 dB per third-octave band having been reported for complex pass-by situations. The amplification is strongly

affected by tyre width, with smaller tyres reducing the amplification effect. Tall-and-narrow tyre concepts as used by \\\\\\
some EVs (e.g. BMW i3) have a significant influence on the amplification from the horn effect, affecting both the =
frequency and the amplitude of the peak amplification.

Observations: New tyre size concepts, for example tall-and- ol ]
narrow, are not widely employed for EVs. Contrary, for EVs
based on an ICEV platform usually no changes in tyre size are
observed. For new EV platforms often only slight adjustments in
tyre sizes are noticeable, typically in form of a small increase in
tyre diameter and/or width. The relation between tyre height
and width, defined here as height-width-ratic HWR = tyre
diameter/tyre width, which is important for the amplification of SR A
the sound radiation, mostly stays in the same range as
established for classical ICEV applications.

parcantage

Height-width-ratio for the typical tyre
sizes used by the 50 most sold ICEVs
in the European market in 2019.
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Die Rolle des Elektrofahrzeuge (EV) unterscheiden sich von ihren Gegenstlicken mit Verbrennungsmotor (ICEV) in vielen Technik- und Designaspekten. Einige dieser
Reifens im Unterschiede kénnen einen Einfluss auf das durch die Reifen-/Fahrbahninteraktion verursachte Rollgeréusch haben. Dabei handelt es sich zB. um
Kontext des erhdhte Fahrzeuglasten aufgrund des fur akzeptable Reichweiten notigen Batteriegewichtes; spezielles Beschleunigungs-/Bremsverhalten aufgrund der
Wechsel speziellen Drehmomenteigenschaften von elektrischen Motoren und der Rekuperation; oder neue ReifengroRen (tall-and-narrow) welche aus Griinden der
eichweite, des Handlings oder der Asthetik eingefiihrt werden. In einer Analyse des europ&ischen arktes wurde deswegen untersucht, inwieweit es
echsels von | peichweite, des Handlings oder der Asthetik fiihrt werden. | Analyse d hen EV Mark de d h
ICEVs zu EVs systematische Unterschiede zwischen EVs und ICEVs gibt, die das Reifen-/Fahrbahngerdusch durch die genannten Mechanismen beeinflussen kénnen.

Fahrzeug- Ausgangslage: Eine erhdhte Reifenlast kann mit einer Zunahme
gewicht des Reifen-/Fahrbahngerausches in Verbindung gebracht werden. e s H

Der Umfang dieses Lasteinflusses héangt u.a. vom Reifen, dem :
Fulldruck, der Geschwindigkeit und dem StraRenbelag ab. In der
Literatur wird typischerweise eine Zunahme des Gesamt-

H

H
g

§
+
a
[ e S

2
'

g 2
schalldruckpegels um 0,5 dB bis 2,5 dB pro Lastverdopplung  Sau| ™ m
berichtet. Falls eine Erhdhung der Reifenlast auch einen erhdhten 5 o o) H g ! B 0 @ i *
Fiilldruck oder eine geénderte Reifenkonstruktion verlangt, ist mit ™[ 4 Yal I e &
einer weiteren Zunahme des Rollgerdusches zu rechnen. om0 . WH ’

Beobachtung: Die Ergebnisse zeigen, dass EVs im Durchschnitt
ein 20 % bis 25 % hoéheres Leergewicht als ICEVs haben und ein
etwa 10 % bis 15 % hoheres Maximalgewicht. Dies hat einen
negativen Einfluss auf das Reifen-/Fahrbahngerausch. Oftmals liegt
zusétzlich — aus Grinden der Lastkapazitét oder der Reichweite —
ein erhohter Fulldruck vor, durch den das Rollgerdusch potenziell
weiter zunimmt.

Drehmoment Ausgangslage: Im Vergleich zur Konstantfahrt kann ein Reifendrehmoment durch Konstantfahrt + Drehmoment —- Nur Drehmoment
4 Beschleunigung oder Bremsen das Rollgerausch um mehrere dB(A) erhéhen. Der

Umfang dieser Zunahme hangt wiederum vom Reifendesign und den
Betriebsbedingungen ab. Verursacht wird diese Zunahme durch kleinskalige
Adhasions- und Friktions-prozesse welche zu Phanomenen wie stick/slip oder
stick/snap fiihren. Diese erzeugen zusatzliche tangentiale Vibrationen der
Profilblécke, die unter freien Rollen nur von geringer Bedeutung sind.

Beobachtung: Aufgrund mangelnder Daten zum EV-Reifendrehmoment, und des
Einflusses von elektrischen Kontrollsystemen und dem Fahrverhalten ist eine
konkrete Aussage schwierig. Das Motordrehmoment ist fir EVs nahezu immer
hoher, sowohl als Maximalwert als auch als Umdrehungszahlbereich in dem dieser
erreicht wird. Wird von ahnlichen Kontrollsystemen und zumindest nicht deutlich
passiverem  Fahrverhalten  ausgegangen, bedeutet dies, dass das
Reifendrehmoment von EVs mit groRer Wahrscheinlichkeit auch hoher ist.

Reifengréfle Ausgangslage: Die Schallabstrahlung aus der unmittelbaren Umgebung des Reifen-/Fahrbahnkontaktes wird durch

X die einem Horn &hnelnde Geometrie zwischen Reifen und Fahrbahn verstarkt. Fir diese frequenzabhangige
Verstarkung sind fiir komplexe Vorbeifahrtsituationen Erhéhungen von 5 dB bis 12 dB pro Terzband beobachtet
worden. Der Effekt hangt stark von der Reifenbreite ab, wobei schmalere Reifen zu einer geringeren Erhdhung fiihren. “\\\\
Tall-and-narrow Reifenkonzepte, wie sie von einigen EVs (z.B. BMW i3) genutzt werden, haben einen signifikanten .
Einfluss auf die verstarkte Schallabstrahlung durch den Horneffekt. Dabei wird sowohl die maximale Verstarkung als
auch der relevante Frequenzbereich beeinflusst.

Beobachtung: Neue ReifengroBenkonzepte, z.B. tall-and- & =
narrow, werden nicht in groRen Umfang von Evs benutzt. Im X i
Gegenteil, fur EVs die auf klassischen ICEV-Plattformen %vs
basieren, ist im Normalfall keine Anderung der ReifengroRe zu g,

beobachten. Fir neue EV-Plattformen ergeben sich oftmals nur &

geringe Anpassungen der Reifendimensionen, typischerweise

in Form einer leichten Zunahme von Reifenbreite und/oder BOEETRMe T oe
Felgendurchmesser. Das Verhéltnis zwischen Reifenhéhe und
—breite, hier definiert als height-width-ratio HWR =

[ ——
®

Height-width-ratio fur die typischen
Reifengroken, die von den 50 meist-

Reifendurchmesser/Reifenbreite, welches flr die Verstérkung
der Schallabstrahlung von Bedeutung ist, liegt GroRtenteils im
selben Bereich wie fiir klassische ICEVs.

verkauften Fahrzeugen auf dem
europaischen Markt in 2019 benutzt
wurden.
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Abstract: Electric vehicles (EVs) are progressively entering
into the current noisy urban ecosystem. Even though EVs
are apparently quieter than traditional Internal Combus-
ticn Engine Vehicles (ICEVs), they have an impact on noise
maps and road pavement designers should take this into
consideration when designing future low-noise road pave-
ments. Consequently, the main objective of this smudy is
to define what are the most important aspects that road

The first outcome of the studies mentioned above refers
to the “excessive quiemess™ of EVs, especially at low speeds,
e, Sound Pressure Levels lower than 56 dB @about 10
km/h, cf also [4]. This may affect the safety of pedesirians,
riders, and Internal Combustion Engine Vehicles (ICEVs)
drivers [4-&]. In order to sobve this problem, regulation and
systems have been proposed as discussed in the following
(see Section 1.3).

Another important aspect related to the noise produced
by wehicles (including EVs) is the tire/road interaction.

within the range 500 Hz-1.6 kHz, while for heavy EVs
is within 630 Hz and 2.5 kHz).

Based on measured data, the equivalent frequency
(iLe., the frequency, selectod among all the center
frequencies of 1/3 bands between 350 Hz and 2500
Hz, that is more often associated to the maximum A-
weighted sound pressure level) of light EVs and light
ICEVs is 1000 Hz and 800 Hz, respectively. While the
same parameter for heavy EVs and heavy ICEVs is
1000 Hz and 630 Hz, rospectively.

. Simulations showed that if the percentage of EVs in-

creases of 100, the noise of the traffic flow decreases

The following figures (Figures 3-5) show several noise
spectra related to both light and heavy ICEVs and EVs (31, 32,
7, 45, 52). In particular, these fipures report the A-weighted
Sound Pressure Level of:

1. ICEVs (see Figure 3) and EVs (see Figure 4), moving
at different speeds (970 km/h), measured applying
the Statistical Pass-By method (150 11819-1:1997).

2. EVs (see Figure &) moving at constant speeds, derived
applying the method described in the 150 362-1-1:2015.

Note that the measurements related to heavy vehicles
were pointed out by using asterisks.

pavement designers should take into account. For this rea-  Hence, solutions related to tires and roads were proposed. of 7 dB(A).
son, in this paper, the noise emitted by EVs was analysed, _ Focusingon tires designed for EVs, Ejsmont et al. (2013) Z10 EV's (9-30 ken/H)
considering parameters (e.g., speed and frequency) and 171 mn:lL;l:led “_m T.hes: tshpecml tmﬁ gepemet; folse mm]l;: 10 ICEVs [9-12 km/h) 2 w0
comparisons, in order to identify crucial characteristics. to ger_rll;m_fuse m'es,_an _T;t;_sma nz;:f' uctmn::él ] = :E ry 33 =
Results show that EV noise could call for the improvement possible if narrow tires with hig outer diameter are u - _n =2 40 @ 0 —
of pavement acoustic design due to the Acoustic Vehicle 2016, Pallas et al {.J?Dlﬁ}_am:l C?f“ka etal [Emﬁj lB'gl'wmm E 20 f‘b‘ﬁ 10 1lg-?a~quenicﬁnmg sgig:]c[-Hz]
Alerting System (AVAS), high-frequency peaks, and noise the FOREVER ]]TD]E‘EI-, |m.rest]gated the unla]fmad noise of — B 150 eyt
. - EVW's, and the “low-noise tires™ concept (using one EV and o k] I !
vibration harshness. L ) ; 10 100 1000 100000 EW {10 Bm/ky) —— E¥ |10 km/h)
nine different fire sets) concluding that: Frequancy [Log scale| [Hz] Wl [L0EmRY** B (20 kmyh)**
Keywords: Internal combustion engine vehicles, Electric 1. The rolling noise of light EVs does not differ from the w1 Il!-ﬂlcm.-ﬂ:: EW2 (10 kn'n.-'hil::
vehicle, Traffic noise, Road pavement design ' Mg NS et E¥Z (10 kmihy E¥Z (20 km/hy
one of conventional vehicles. —— IGEV (3 k'l ——EY (12 kil (=)[31.32.53)
2. Ecological tires (i.e., which reduce consumption) and (a [31]
. current tires for EVs do not reduce significantly the - 100 EVs (40-70 kmn/h)
1 Introduction rolling noise. _ IED ICEVS (4070 km/h] | I EE
—_ =
. i i o Mohammadi and Ohadi (2021) [10] proposed a novel % &0 E an
We tend to think that Electric vehicles (EVs) are quite silent, approach to design quiet tires, based on multi-cbjective = = -
but it was amply proved that electric motors can emit minimization of generated nm’sé. In this latter study, all the tﬂ: :E e
naise [1). The advent of EVs into the current traffic noise- predominamnt mechanisms related to tire/ read noise (ex- ! 10 100 1000 10000
related ecosystem can be compared to the introduction of ture impact, tread impact, air pumping, pipe resonance o 10 ‘o0 1000 10000 - L le} [Hz]
a new species in a given ecosystem [2], which need tobe oy, r:?sanance, air 1l23"|"jt)’ resnna:]ne, and hormn ra;Fi Freguency (Log scabe] [Hz] reuency [Log scalel e
studied considering different points of view, i.e., of authori- fect) were included in the modal. On avarage, this allowed E'-' ::': :'ﬂ::l E'-' E :m
- - . - - - 4 —EV —E
ties, pedesirians, drivers, and designers. Hence, designers reduring of about 2 dB(A) the total noise (corresponding ICEW [40 kmjh —— KEY [E1 km/h| — BV {6 szh.: —— EW [P0 k]
should consider the impact of EVs on noise maps (espe- . . . . —— KEN [63 km/h) —— KEN (70 kmh]
) i _ . i to B0% reduction of the normalized texture impact noise), (b [30. 32
cially inurban contexts), and take this into consideration and of 77% the average normalized sound of a patterned (b} 31, 32
when designing future low-noise road pavements [3). tire, by modifying of about the 10% its structural and tread 100 TR _1; EVs (10-67 kmfh)
paftern paramefers. R ____ E -67 km/h) o S
For quiet asphalt pavements, it is important to point @ a0 K R E S = a0 f_éﬁs\)\
out that their sound absorption can be madelled [11, 12] z R an > & :g “
*Cumﬁpnnﬂ_tn,g A.nthurt Hwn Fed.t.elm Univ.rETE'l‘L'!.’ Meditar and measured using in-lab and on-site methods [13]. Fur- oo 4 10 1'n?E
::;ﬁ:mfﬁ;ﬁ?“' Reggio Calabria, ltaly; Email thermote, road sound absorption is related to several pa- v 10 o 1000 10000 Fraquericy |Log scals) [Hz]
Fﬂ-lppi;‘ Giammaria Praticd: University Meditarranea of Reggio rameters (Le., thickness, porosity, air flow resistivity, and Frecuency (Leg seale) [He) EV(2-ETEmk| = = = EVH{LLET bmfhi
; . ; : BV 10k === BV {20 Ry}
Calabria, Reggio Calabria, Ttaly tortuosity), and more attention should be paid on the im- cvpisen oo o :m:ﬂ: i
8 Open Access. © 2021 F. Giammaria Pratic and R. Fecels, published by De Gruyter. (@ ov N—— =7 T IR 2T i (e} 146, 54)
Commons Attribution 4.0 License {c) 48]
Figure &: A-weighted Sound Pressure Level (Stafistical Pass-By
Figure 3: A-weighted Sound Pressure Level (Statistical Pass-By method. 150 11819-1:1997) of EV's at different speeds (* = heavy 5 5

method, 150 11819-1:1997) of ICEVs at different speeds (* = heavy
wehicle) [31, 32, 45].

vehicle; ** = motoroycle) [31, 32, 45, 52).
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Video of the pilot case in Florence

Issued on: October 2021
By: Comune di Firenze

https://www.youtube.com/watch?v=_guM-BuR1pl

LIFE E-VIA PROJECT:
PILOT CASE IMPLEMENTATION
IN THE CITY OF FLORENCE

PROGETTO E-VIA: IMPLEMENTAZIONE DEL CASO PILOTA NELLA CITTA DI FIRENZE
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| This asphalft has already been placed on a street in District 1 that has a high level of
traffic, Via Paisiello, where citizens have much appreciated the initiative.




