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Modeloveé téma
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National Library of Technology

Analyza protihlukovych opatreni zeleznicCni
dopravy

Analysis of noise barriers in railway transport

Chci se dozvédet vice o tom, jaka protihlukova opatreni se
pouzivaji v zeleznicni doprave.

Channel Tunnel Rail Link near Boarley Farm London bound Eurostar speeds along the
CTRL near Boarley Farm [obrazek]. Wikipedia: the free encyclopedia [online] . [vid. 20.
05. 2020] Dostupné z:
https://commons.wikimedia.org/wiki/File:Channel_Tunnel_Rail_Link_near Boarley Farm

- _geograph.org.uk - 777007.jpg



https://commons.wikimedia.org/wiki/File:Channel_Tunnel_Rail_Link_near_Boarley_Farm_-_geograph.org.uk_-_777007.jpg

Klicova slova pro vyhledavani NTK

50°6'14.083"N, 14°23'26.365"E
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National Library of Technology

Téma prace:

Analyza protihlukovych opatreni zelezni¢ni dopravy /Analysis of noise barriers in railway transport

e Jakymi klicovymi slovy bych popsal/a svou praci?
e Znam vhodné odborné terminy v Cestine i anglictiné?
e Jaka jsou synonyma mych klicovych slov?

e Jakeé jsou Sirsi / uzsi terminy?

Klicova slova *synonyma, ktera mohu vyuZzit dale pri vyhledavani:
: ; " : : noise control / mitigation / reduction / abatement
protihlukové opatreni / noise barrier rail / train / railroad
zelezniCni doprava / railway transport transportation
4



Jak na klicova slova NTK
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National Library of Technology

Pokud si chci ovérit terminologii v angli¢tineé: Priklady oborovych tezauru:
o Wikipedia o Mathematics Subject Classification
o Google Scholar, Semantic Scholar e MeSH (Medical Subject Headings)

e The Oxford English Dictionary (OED) (pristup o |EEE Thesaurus and Taxonomy (nutno se

pro uzivatele NTK) zaregistrovat — elektrotechnika, IT)
e Digital Europa Thesaurus e INSPEC Tezaurus (pristup pro uzivatele NTK)
o Polytematicky strukturovany heslar PSH e The Transportation Research Thesaurus

Railroad transportation (Aegk)

Definition
Any form of nan-highway ground transportation that runs on rails or electro-magnetic guideways,

including commuter or other short-haul railroad passenger service in a metropolitan or suburban POdiVGjte se na kII'CvOVé Slova vV pracich

area, as well as any commuter railroad service that was operated by the Consolidated Rail X4 ich dobné té
Corporation as of January 1, 1979, and high speed ground transportation systems that connect a ciancicn na pO obne tema.

metropolitan areas, without regard to whether they use new technologies not associated with Vyzkouéejte oborové SpeCiaIizované

traditional railroads. Such term does not include rapid transit operations within an urban area that tezau ry. 5
are not connected to the general railroad system of transportation. (Source: Code of Federal
Regulations. Title 49. Part 225.5 (Definitions))



https://cs.wikipedia.org/wiki/Hlavn%C3%AD_strana
https://scholar.google.com/
https://www.semanticscholar.org/
https://ezproxy.techlib.cz/login?url=http://www.oed.com/
https://op.europa.eu/en/web/eu-vocabularies/concept-scheme/-/resource?uri=http://data.europa.eu/uxp/det
https://psh.techlib.cz/skos/cs
https://mathscinet.ams.org/mathscinet/msc/msc2010.html
https://www.ncbi.nlm.nih.gov/mesh
https://www.ieee.org/publications/services/thesaurus-access-page.html
http://search.ebscohost.com/login.aspx?authtype=ip,shib&custid=s5929763&profile=ehost&defaultdb=inh
https://trt.trb.org/trt.asp?

Operatory a pokrocile vyhledavani

NTK_E

aaaaaaaaaaaaaaaaaaaaaaaaaaa

Klicova slova je mozné ruzné kombinovat a vyhledat tak rychleji relevantni zdroje pro svou praci.

AND, OR, NOT ~ @

Zastupné znaky k ?
Uvozovky  ¥v ¥

Filtry = ',

Pokrocilé vyhledavani
(nazev, abstrakt, autor)

sulphur / sulfur

(sulphur OR sulfur)

sul*ur

railway transport

"railway transport”

R

Vice v pruvodci NTK Jak efektivnéji vyhledavat



http://www.jonasfransson.com/8-search-technique/
https://www.techlib.cz/cs/83776-jak-efektivneji-vyhledavat#tab_tab2

Tipy pro efektivni vyhledavani NTK
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National Library of Technology

Vvhledavani v NTK nebo chemTK:

(rail* OR train) AND " "NOT

Vvhledavani na Google Scholar:

(rail OR railway OR railways OR railroad) " " -China

Specifika vyhledavani v Googlu:

- AND je dosazovano automaticky, neni nutné jej psat

- OR Ize nahradit znakem |

- NOT vzdy nahradte znaménkem - (minus)

- Pouzivejte " (uvozovky) pro vyhledavani viceslovnych terminu

- * nahrazuje vzdy celé slovo (nikoliv i jeho Cast)

- Zastupny znak ? neni Googlem podporovan (nepouzivejte jej) 7
- Lze vyuzit dalSich operatort specifickych pro Google (site, allintitle, author, ~, atd.)
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Jak efektivné guglit informace pro
zaverecnou praci

GOOGLE KNOWS IT ALL

6@&;&, how can i H

how can i keep from singing

Google

Statistiky ruznych
instituci (statistické a
jiné urady); vyroCni a
jiné zpravy firem,
odbornych asociaci a
dalSich instituci:
technické specifikace;
manualy; tiskoveé
zpravy apod.

how can i make money
how can i die
how can i gain weight

Press Enter to search

Google Scholar

Akademické zdroje:
clanky z odbornych
casopisU; disertacni a
diplomové prace;
preprinty; materialy z
konferenci; vyzkumné
zpravy; odborne knihy;
patenty

Google

Knihy

Knihy (odborné
monografie i beletrie) —
moznost nahledu do
obsahu a vybranych
stran; u knih jiz
nechranénych
autorskym pravem plny
text

Existuji i jiné vyhledavace akademickych informaci (napf. Semantic Scholar).

Google

Patenty rady
patentovych ufadu
(USA, Némecko,
Kanada, Cina,

Evropska patentova

kancelar, Svétova

organizace dusevniho

vilastnictvi) 3



http://google.cz/
http://books.google.cz/
http://patents.google.cz/
https://www.uspto.gov/
https://www.dpma.de/
http://www.ic.gc.ca/eic/site/cipointernet-internetopic.nsf/eng/Home
http://english.cnipa.gov.cn/
https://www.epo.org/
https://www.wipo.int/portal/en/index.html
https://www.semanticscholar.org/

Dalsi tipy pro efektivni vyhledavani v Googlu

NTK

50°6'14.083"N, 14°23'26.365"E
Narodni technicka knihovna
National Library of Technology

Google

transportation railway

@A Q

Vyhledavani obrazku, které mohu
nasledné pouzit: zvolim si filtr podle
licence, ktera se na dany obrazek
vztahuje.

Q vée [ obrazky © Mmapy @ zpravy ¢ Nakupy i Vice  Nastaveni = Nastroje
Velikost+ Barvawv Typv Casw PravakuZiti=
w Ve
Licence Creative Commons
Komeréni a dalsi licence
GO gle railway "noise barrier" X = § Q
Q Vvie [&] Obrazky & Nakupy & Zpravy [] Videa i Vice Nastaveni  Nastroje
Pfiblizny podet vysledkd: 159 000 (0,50 s) © Mapy
M Knihy
Védecké &lanky o railway "noise barrier" < Lot
ety
... hoise barrier for high-speed railways using a Helmholiz ... citaci tohoto &lanku: 35
b
... and absorbing surface—a numerical study of railway ... - M w» Finance aci tohoto ¢lanku: 91

Prepnuti do Google Books — v pripade,
ze hledam knihu.

V Google Books si u vétSiny knih
muZzete prohlédnout obsah knihy a
precist si stranky, které obsahuji vase
kliCova slova.

disertace site:cvut.cz (vSechny stranky se slovem “disertace” na doméné “(:vut.cz”)9

Vice ofiko navod od Google + dalSi podrobné info



https://docs.google.com/document/d/1ydVaJJeL1EYbWtlfj9TPfBTE5IBADkQfZrQaBZxqXGs/edit
https://support.google.com/websearch/answer/2466433?hl=en&ref_topic=3081620
https://docs.google.com/document/d/1ydVaJJeL1EYbWtlfj9TPfBTE5IBADkQfZrQaBZxqXGs/edit

Google vs. Google Scholar: fazeni vysledki NTK

Google

Hleda v indexu vSech webovych
stranek, radi vysledky podle velkého
mnozstvi faktoru (kliCova slova,
duvéryhodnost a aktualnost
existujicich odkazu, odkud hledam
(Praha vs. Rim), atd.).

6'14.083"N, 14°23'26.
Narodni technicka knihovna
National Library of Technolo

Google Scholar

Hleda pouze v akademickych odbornych
zdrojich — v plnych textech indexovanych
dokumentu, které fadi podle vybranych kritérii
(relevance, datum vydani).

Google Scholar — podrobny navod

10


https://www.techlib.cz/cs/84365-google-scholar#tab_tab3

Google vs. Google Scholar
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Google Scholar nabidne méné vysledkd.
Samoziejmé si musim vybrat ty zdroje, které jsou
vhodné pro mou praci, mohu vSak predpokladat,
Ze vétSina z nich bude vice relevantni pro mou
praci nez vysledky, které mi nabidl Google.

Google Scholar
Clanky

Kdykoli

Od 2023

Qd 2022

Od 2015
Vlastni obdobi...

Sefadit podle
relevance

Sefadit podle data

VEechny typy

Zkontrolovat Elanky

zahrnout patenty

v zahrnout citace

Wytvofit
upozornéni

("acoustic barrier” OR "noise barrier") railway n

Dynamic response evaluation of tall noise barrier on high speed railway
structures

M Tokunaga, M Sogabe, T Santo, K Ono - Journal of sound and Vibration, 2016 - Elsevier

... storing type noise barrier, also to be discussed in this paper, installad on high speed railway

line .. The target for this paper are noise barriers with a height H equal to rail level +3.953 m (.

% UloZit 99 Citovat Poéet citaci tohoto clanku: 37  Souvisejici Elanky VSachny verze (podst 3)
Web of Science: 27  Import do programu BibTeX 28

Acoustic performance of a semi-closed noise barrier installed on a high-speed
railway bridge: Measurement and analysis considering actual service conditions
X Zhang, R Liu, Z Cao, X Wang, X Li - Measurement, 2019 - Elsevier

.. to mitigate high-speed railway (HSR) noise. To enhance their performance, the presant

paper introduces a novel type of noise barrier, namely a semi-closed noise barrier (SCNE). The ...

% UloZit 99 Citovat Poéet citaci tohoto clanku: 35  Souvisejici Elanky VEachny verze (podst 2)
Web of Science: 25 Import do programu BibTeX &8

ML Life cycle assessment of a low-height noise barrier for railway traffic noise
M Abdulkareem, J Havukainen. .. - Journal of Cleanar .., 2021 - Elsevier

... of noise barrier with a nominal height between 85 cm and 110 cm above the rail surface (...

Full text @ NTK

Full text @ NTK

Full text @ NTK

[HTML] sciencedirect.com

Mohu vyuzit nastaveni
knihovniho odkazu a zjistit
tak, ke kterym zdrojum
mam pristup pres svou
knihovnu.
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Google Scholar - nastaveni knihovnich odkazti NTK

Google Scholar

PRIHLASIT SE

50°6'14.083"N, 14°23'26.365"E
Narodni technicka knihovna
National Library of Technology

Knihovni odkaz si po pfihlaseni mohu
nastavit pro maximalné 5 knihoven.
Tuto moznost nenabizi vSechny
knihovny.

Google Scholar i kninowna

* Mg profil

% Moje knihovna

Upozornéni

M Metriky

of Rozsifené
vyhledavani

2 Nastaveni

Google Scholar

Nastaveni

Vysledky wyhledavani
Jaz

Uget

Tlatitko

Zobrazit pristupové odkazy knihoven (miZete vybrat aZ 5 knihoven):

i =

napi. knihovna Univerzity Karlovy

I ~ Mational Library of Technology - Full text @ NTK
' VER - VER
+ Souborny katalog CR - Ceské knihovny
Czech Mational Library - Fulltext @ NKP (JIB)
Knihovna Ceské narodni banky - Ziskat on-ine via CMNB
Marodni lékafska knihovna v Praze, CR - Plny text v NLK

Online pfistup k predplatnym knihovny je obvykle omezen na stalé navitévniky knihowvny. MoZna se budete muset
pihlasit pomoci hesla knihovny, pouZit Skolni poéita& nebo nakonfigurovat prohliZzeé pro pouZiti proxy serveru
knihovny. Mavstivie webovou stranku knihowvny nebo poZadejte o pomoc mistniho knihovnika.

Chcete-li zachovat nastaveni, je tfeba povolit soubory cookie




Google Scholar - filtry pro zpfesnéni vyhledavani NTK
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National Library of Technology

Volba obdobi
(vydani
dokumentu)

Prehledové Clanky
(review articles)*

Google Scholar

Clanky

Kdykoli

0Od 2023

Od 2022

0d 2015
Viastni obdobi...

Sefadit podle
relevance

Sefadit podle data

Viechny typy

Zkontrolovat Clanky

B Vytvorit
upozorneéni

("dental care" OR stomatology OR "dental health") system "united kingdom" n
Priblizny pocet vysledkd: 1 410 (0,11 s)

mmL] Do health systems cover the mouth? Comparing dental care coverage for
older adults in eight jurisdictions
S Allin, J Farmer, C Quifionez, A Peckham... - Health Policy, 2020 - Elsevier

... United Kingdom than in other countries on average, significant geographic and socioeconomic
inequalities in both access to dental care ... interest in strengthening dental care coverage ..

W Ulozit 99 Citovat Poéet citaci tohoto élanku: 28 Souvisejici clanky  Viechny verze (pocet: 10)
Web of Science: 13 99

Barriers and facilitators to dental care among culturally and linguistically diverse
carers: A mixed-methods systematic review

K Marcus, M Balasubramanian... - ... Dentistry and Oral ..., 2022 - Wiley Online Library

... Four studies described positive dental healthcare knowledge, attitudes and beliefs of CALD

groups_Bangladeshi and Pakistani mothers in the United Kingdom conveyed positive dental ..

Yr Ulozit 99 Citovat Pocet citaci tohoto Elanku: 2 Souvisejici Elanky  Viechny verze (pofet: 6) Web of Science: 2
o

13

*v Ceské verzi nepresny pfeklad anglického Review articles (spravné prehledoveé élanky)



Google Scholar ucet - Moje knihovna NTK

Rail transportation noise with and without a barrier

R Makarewicz, J Jarzecki, K Berezowska-Apolinarska... - Applied Acoustics, 1989 - Elsevier
Expressions for A-weighted sound pressure level and A-weighted sound exposure of a
passing train are derived. It is assumed that geometrical spreading is the major factor
influencing the noise propagation. The effect of screening by an infinitely long barrier is ...

YWY Pocet citaci tohoto Elanku: 6 Souwisejici élanky  Viechny verze (pofet: 5) Web of Science: 2 ¥

50°6'14.083"N, 14°23'26.365"E
Narodni technicka knihovna
National Library of Technology

¥ Mdjprofil | ¢ Moje knihovna

Google Scholar

# Moje knihovna

Moje knihowna

o3

RAIL
TRAMSPORTATION

Spravovat 5titky...

Kdykali
Od 2020
Od 2019
Od 2016
Vlastni obdobi...

Prohledat maoji knihovnu n

Rail transportation noise with and without a barrier

R Makarewicz, J Jarzecki, K Berezowska-Apolinarska... - Applied Acoustics, 1989 - Elsevier

Expressions for A-weighted sound pressure level and A-weighted sound exposure of a

passing train are derived. It is assumed that geometrical spreading is the major factar

influencing the noise propagation. The effect of screening by an infinitely long barrier is ...

U9 Pofet citaci tohoto €lanku: 6 Souwvisejici €lanky  VEechny verze (pofet: 5) Web of Science: 2 $9

Experimental study of noise barriers for high-speed trains

P Belingard, F Poisson, 5 Bellaj - Noise and Vibration Mitigation for Rail ..., 2012 - Springer
Moise reduction in the environment of the railway system can be achieved by acting on the
source and the transfer path. The opening of the transport market leads to different operators
running on the same track with inhomogeneous rolling stock. In this context, a noise barrier ...

Y9  Potet citaci tohoto Elanku: 11 Souvisejici Elanky  VEechny verze (poget: 4)

Full text @ NTK

Full text @ NTK

Do své knihovny si mUzu ukladat
clanky dle sveho vybéru
a spravovat je prostrednictvim
,Stitka*.
Clanky do knihovny ulozim
zaskrtnutim hvézdicky pod danym
Clankem.
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Google Scholar Button

Pfidat doplnék do prohlizece (Chrome, Firefox, Opera)

Umozniuje rychly pristup k plnému textu ¢lanku

priicle/pii/S0003682X 18304560

.@ Download PDF

[T LS

Share Export

LA W R B A P VLA 1 LS SRR L el iuian

F. Bunn, P.H.T. Zannin
Assessment of railway noise in an urban setting
/ Appl Acoust, 104 (2016), pp. 16-23

Article Download PDF

View Record in Scopus  Google Scholar

(16]  E.L Iglesias, D.J. Thompson, M.G. Smith

Component-based model to predict aerodynamic noise from high-speed train

pantographs
] Sound Vib, 394 (2017), pp. 280-305

Google Scholar

[17] D.T. Eadie, M. Santoro, J. Kalousek

and vibration spectral distributions in curves

e

w

and vibration spectral distributions in curves n ’

Railway noise and the effect of top of rail
liquid friction modifiers: changes in sound
and vibration spectral distributions in curves
DT Eadie, M Sanftoro, J Kalousek - Wear, 2005

For railway noise in curves, both flanging and squeal noise can
be environmentally significant. Rolling noise is dominant in
tangent track. This paper examines the spectral sound
distnbuticn in curves for different wheelrail system types, and
compares spectra after the top of rail friction level is controlled
with a special friction modifier. The friction medifier conirols top
of rail (TOR) friction al an intermediate level, and imparis
‘positive friction” attributes to the interfacial layer A significant
range of spectral charactenstics was noted for ..

Cited by 71 Related articles  All 5 versions

L

o To find a different article, sebect its titke on the page

O

Railway noise and the effect of top of rail liquid friction modifiers: changes in sound

T Wear, 208 [7-8) 12005), PP- 1198-1155

Article T Download PDF  View Record in Scopus  Google Scholar

NTK

50°6'14.083"N, 14°23'26.365"E
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National Library of Technology

load PDF Share Export

.@ Down

i

Wear

Volume 258, Issues 7-8, March 2005, Pages 1148-1155

ELSEVIER

Railway noise and the effect of top of rail liquid
friction modifiers: changes in sound and vibration
spectral distributions in curves

Donald T. Eadie * & &, Marco Santoro * &, Joe Kalousek ° &
Show more v

https://doi.org/10.1016/j.wear.2004.03.061 Get rights and content

Abstract

For railway noise in curves, both flanging and squeal noise can be environmentally
significant. Rolling noise is dominant in tangent track. This paper examines the
spectral sound distribution in curves for different wheel/rail system types, and
compares spectra after the top of rail friction level is controlled with a special
friction modifier. The friction modifier controls top of rail (TOR) friction at an
intermediate level, and imparts “positive friction” attributes to the interfacial layer.
A significant range of spectral characteristics was noted for the different wheel/rail
system types. In all cases the friction modifier significantly reduced the sound levels
at the frequencies associated with top of rail squeal, and also at the frequency bands
related to flange contact noise. For some Metro systems a noticeable reduction was



https://www.sciencedirect.com/science/article/pii/S0196890408000770#aep-bibliography-id27
https://chrome.google.com/webstore/detail/google-scholar-button/ldipcbpaocekfooobnbcddclnhejkcpn?hl=cs
https://addons.mozilla.org/en-US/firefox/addon/google-scholar-button/
https://addons.opera.com/en/extensions/details/googletm-scholar/

National Library of Technology

Vyhledavace knihoven

16



Anketa: NTK

Narodni technicka knihovna
National Library of Technology

Kde studujete?

A) CVUT

B) VSCHT

C) CzU

D) UK

E) Jinde (Chat/sdilené poznamky)
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Vyhledavaée knihoven NTK
N T K Hledani v celém fondu NTK... vee v Q

Narodni technicka knihovna
50°6'14.083"N, 14°23'26.365"E nebo v jednotlivych zdrojich: Katalog, Najdi e-knihu, Najdi e-Gasopis, e-zdroje, @

National Library of Technology
Narodni technicka knihovna
National Library of Technology

https://www.techlib.cz/cs/

c h e m TK Hledani v celém fondu ChemTK... vie v Q

spoleéna chemicka knihovna

) , nebo v jednotlivych zdrojich: e-zdroje, Najdi e-Casopis, Najdi e-knihu, Katalog
VSCHT, UOCHB a NTK

https://www.chemtk.cz/cs/

Vyhledavani v informaénich zdrojich Univerzity Karlovy - UKAZ

Kligové slovo - || [zadejte libovolna slova Bl Hledat

Moznosti hledani»  Zakladni vyhledavani Roziifené vyhledavani  Historie hledani http://knihovna.cvut.cz/

UKAZ - UK Knihovna CZU 18



https://www.techlib.cz/cs/
http://knihovna.cvut.cz/
https://ukaz.cuni.cz/
https://lib.czu.cz/cs/
https://www.chemtk.cz/cs/

ledavani v NTK

Pokrocilé vyhledavani
50°6'14.083"N, 14°23'26.365"E
Narodni technicka knihovna

"TK n parmier rail® (anahy OR Loans % Mastaveni ~ National Library of Technology
R NaisE Darmer rail” (analyss OVETVIEW) ¥
Upfesnéni dotazu ul 5028 results 3 I Sawe Search [ View Saved Sorted by relevance -
[ Pirg text online - —
1 Life cycle assessment of a low-height noise barrier for railway traffic AR N
|: Odbomé védackea materaly, viatnd noise Pouze Recenzovand g
ran:e-n:m'an:;'ch h aighor Abdulicaresm, Mariaen: Havekairen Jouni: Nuorilla-Jokinen Julla ; dall Onen Acoess §

. Journal of ceansr producion, 112021, Rodnik 323
[ Pouze recenzovans )
m low-height nolse barrier (LHME) categorized as: precast Portland

|__ Open Access cemant concrede

|: Katalog knibowny I Clének v odbomém asopise B FoF # Pinj texd online I

E Physical Books in Library Catalog o

B Mahded = Cltes
E eBook Full Text Online

[[] Rozfit wyhiadavani | mimo Vadl knihoviu

bl Dynamic response evaluation of 1all noise barrer on high speed L) o I
Typ cbsahu Sor - railway struciures Pouze Resenzivind S
igher Tokunaga, N Masd, Sogabe, Masaemcks Sanlo, Tetug | dali

. " 4
@ 4 Journal of 2ound and vitration, 032018, Rodnik 356 VldeonaVOdv NTK
this in anticipation of planned increases in running speed in the future
Tall noise barriers recently installed on Japanese high speed railway

[ WNewinowy elanek 3 tis

|_' Zprava BET siruciungs have a low natural frequency,
L4 I 4 14
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ABSTRACT

Noise barriers are regarded as the most efficient way o gate high-speed railway (HSR) noise. To
enhance th formance, the roduces a novel type of noise barrier, namely a semi-
closed noise barrier (SCHNE)L Th vice conditions of the SCNB are m more complicated than those
of a traditional vertical barrier because of train draft pressure and vibration waves transmitted from
the bridge deck. Although these issues could worsen the acoustic performance of the SCNB, they are
yet to be studied in depth. In this study, the acoustic performance of the SCNB considering actual service
conditions was investigated based on field measurements and numerical simulations. Special attention
was focused on the noise reduction effect and the » propagation pathways. The results show that
the studied SCNE can pe better than the exi h vertical noise barriers consideri

actual service conditions, with an additional attenuation of close to G dB{A). The structural noise associ-
ated with the SCNE vibrations contributes little to the overall noise, and the transmitted noise is the main
acoustic source. A 1.0-mm-wide and 2.0-m-long slit between neighboring element panels can appear in
the SCNB because of the train dralt pressure and vibration waves transmitted from the bridge deck. The
developed predici ethod is fully adeguate for checking the acoustic performance of the SCNB con-
sidering its actual service state. Results of the numerical analyses are quantitatively stated for the pur-

pose of durability evaluation of the SCNE on acoustic performance.

1. Introduction

At the end of December 2017, China had 25,000 km of high
speed railway (HSR), accounting for roughly two-thirds of the
world’s total [1]. With the rapid development of HSR in China,
the side effects of vibration and noise have received growing atten
tion of late [2-4]. The main contributions to noise generated out
side a travelling high-speed train are pantograph noise,
aerodynamic noise from the train body, noise from wheel-rail
interactions, and traction noise [5]. Like other countries, China
always uses noise barriers to mitigate noise pollution in densely
populated areas. The most common HSR noise barrier in China is
the traditional vertical type, with heights of 2.15-3.15 m. However,
the practical experience is that such barriers have limited success

* Corresponding authors at: Department of Bridge Engineering, Southwest
Jiaotong University, Chengdu 610031, China.
E-muail addresses: zhomnxun@switu_educn (X Zhang), xehli@swjtuedwen (X L)

https: fdoi_org/ 101016/} measurement 201902 030
0263-2241 /2 2019 Elsevier Ltd. All rights reserved.

& 2019 Elsevier Lid. All rights reserved.

in attenuating noise [6-8], espedally regarding high-rise residen
tial buildings; often, the noise is hardly attenuated at all, leading
to many complaints and disputes. Therefore, there is an increas
ingly urgent need to develop new types of noise barrier that afford
acoustic advantages over the traditional vertical ones.

Traditional barrier designs have been modified in many ways to
improve their acoustic efficiency, such as making them taller,
introducing sound-absorbing materials, and varying their cross
sectional profiles. The simplest way to improve a barrier's perfor
mance is to increase its height, typically from 2-3 m to 6 m or even
higher. However, aesthetic, cost, and safety issues usually restrict
the barrier height [9,10]. Meanwhile, some absorbing materials
have been added to noise barriers (e.g., glass wool, foamed alu
minum), but the physical imitations of such materials mean that
the improvement in noise attenuation is limited |11). Finally, most
modifications of barrier designs have involved barrier tops, result
ing in T-shaped, L-shaped, and Y-shaped barriers, as well as arrow,
cylindrical, multiple, and other complicated edge configurations
[12-15]

ZHANG, Xun, et al. Acoustic performance of a semi-closed noise barrier installed 27
on a high-speed railway bridge: Measurement and analysis considering actual
service conditions. Measurement, 2019, 138: 386-399. Dostupné z:

https://doi.org/10.1016/j.measurement.2019.02.030
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A Review of Mitigation Measures for Reducing Railway Rolling Noise

AktUélnl’ Stav Védéni (State-Of_the_art) from an Infrastructure Point of View L

Jin Young Yoon* and Sukhoon Pyo'

Trendy

Abstract

v ou 14 = 0
S ez n a l I I po u Z I tyCh Zd rOJ u Since increased demands for railway speed and capacity have caused an inevitable increase in railway noise, the noise

and vibration pollution for residents living near railway lines are becoming major social problems. Therefore, noise
reduction activities are essential to ensure that railways can be recognized as one of the most environmentally friendly
means of transportation and to protect people’s health. Rolling noise is the main source of noise at speeds below approx-
imately 250 km/h, after traction noise and aerodynamic noise, and infrastructure measures could be effective to abate the
rolling noise. This review paper covers various approaches to mitigate rolling noise, focusing on mitigation measures
from the perspective of infrastructure. These include noise propagation reduction methods, such as noise barriers, the
development and application of sound absorbing materials, such as sound absorbing blocks using porous concrete, and
rail vibration and noise control methods using rail dampers and rail pads. It can be concluded, based on the literature

Whle da Va CI do taz L} review, that the most effective noise control measures are those that mitigate noise at or near the source.
-

Keywords: Railway noise, Rolling noise, Noise barriers, Sound absorbing concrete, Rail dampers
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1. Introduction { -

The role of social robots has increasingly become diversified
when compared to industrial fobots that perform monotonous
and repetitive tasks in factory| settings. In accordance with the
rapid development of relevant] technologies and the increasing
demand for human resources in social settings, robots are expected
to play roles that are gencraify filed by humans in a varicty of
social contexts-Anicluding the home, muscums, subways, airports,
and hospitalé (1 ). Public acceptance of
sacial robots, however, is not simple since successful social robots
require a good mixture of state-of-the-art technology and a capac
ty for friendly social interaction. Among various issues concerning
human-technology interaction, user acceptance has been identi-
ed as 2 key clement for successful implementation of social
robots

Along these fines, interest has recently been rising
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n for designers to reduce |
various parameters under the big umbrella of st

accurately mimic human characteristics. This dimension of
research aims to develop natural and intuitive human-rebot inter

actions to facilitate user acceptance. One such attempt is to design
humanoid robots with human features as well as androids that are
aesthetically similar to real human beings. In addition, researchers
have started to apply social characteristics in the design of social
robots, including exhibiting 3 natural gaze, gestures, and distine

tive personalities ( 1 !

in spite of the preliminary success in anthropomorphizing
robots, simply appiying human characteristics to social robots
may cause aversive ;-m epugaant psychological esponses. For
instance( ! . gests that human
responses teward human-like robots-¢an be revulsive when these
robots |pok and act almost, but not perfectly, like human beings
In othef words, wher become or behave human-like, people
start th pay more attention to the subtle differences between the
robofs and human beings rather than the great resemblance
between the two, and this tends to trigger negative responses from
pebple. As such, human social characteristics blindly applied to
social robots could negatively influence people's perceptions
foward social robots, under cemain circumstances

12).
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