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Was ist Larm?

HSLU

N\

Tonquelle: pixabay.com (TanwerAman, joergip31, Pixabay)

24. Oktober 2024

"Der Eigene Hund "Ich habe meine Aufgabe immer
. ‘o darin gesehen, die Musik vor
macht keinen Larm

dem Lirm zu schiitzen."
- SF bEHt nur." (Andrés Segovia)

(Kunt Tucholsky) "Lﬁl‘ﬂl: Gﬂﬂtﬂﬂk illl Ghl‘. "
' 'ES i St S O {Ambrose Bierce)

’ "Wo Liirm vorherrscht, da o
ﬁlrchtbal' 5““ " es Geld, wo Stille einke}:rt,ﬂ -:;ﬂ:I;;t

Mir fehlt der Musse sicher. "

(Chinesisches 5;}.’.’(;.'".'.-.-&"?}
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Ench ?‘wa. "wﬂs dE]:Il EiIlEIl Lﬁ.l‘]:]:l,

R hort der andre gern."
"Es gibt vielerlei Lirm. "Katzen erreichen miihelos,

. . .. v wasuns Menschen versagt
Aber es gibt nur eine Stille. bleibt: durchs Leben zu gehen,

(Kurt Tucholsky) ohne Lirm zu machen."

(Emest Hemmingway)

"Die Stille ernahrt, der Larm verbraucht."

(Renhold Schneider)

"Der Mensch hat neben dem Trieh der Fortpflanzung

und dem zu essen und zu trinken zwei Leidenschaften:

Krach zu machen und nicht zuzuhoren."”
{Kurt Tucholsky)

Bildquelle: laermorama.ch



Was ist Larm??

* Duden

Als storend und unangenehm empfundene

laute, durchdringende Gerdusche

« Larmorama

Larm ist storender Schall
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Luftverschmutzung _
Schmutiz dringen
, _ nachtlich o
infernalisch unertraglich
machen
ohrenbetdubend Gestank
Dreck .
verursachen
Abgas
. flrchterlich
hollisch Staub

beschweren
Schadstoff

erzeugen

Bildquelle: duden.de

abschirmen
unnotig
horen
ruhestorend
Verkehr



Larm im Gesetz

 Schweizer Bundesgesetz Uber den Umweltschutz
(USG), Art. 15:

«Die Immissionsgrenzwerte fur Larm [...] sind so
festzulegen, dass nach dem Stand der Wissenschaft
oder der Erfahrung Immissionen unterhalb dieser
Werte die Bevéblkerung in ihrem Wohlbefinden

nicht erheblich storen.>»
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Luicken in der Larmbeurteilung

« Richtlinie Larmschutz bei Eisenbahnanlagen (BAV):

0 Schweizerische Eidgenossenschaft Eidgendssisches Departement fir
L. . .. ( r‘.-rli:—-:’n-*r.-l iir:-" :| ~.~.:—-_ Urmwelt, Verkehr, Energie und Kommunikation UVEK
 Berechnungsmodell fur Eisenbahnenlarm T
teilung Infrastruktur
sonRAIL
Referenz: BAV-232//249

Datum: 15. September 2023
Version 1V 20 d

« Kurvenkreischen rechnerisch nicht berucksichtigt

« Vereinfachung: Zuschlage aufgrund der realen Situation

emissionsseitig: maximal +3 dB(A)
Richtlinie

immissionsseitig: maximal +4 dB(A)
Larmschutz bei Eisenbahnanlagen
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Kurvenkreischen in der Realitat

« Durchschnittlicher Schallexpositionspegel ohne
Massnahmen zwischen 4 und 15 dB hoher (Kruger, 2013)

 Anhebung des Schalldruckpegels gegenlber "normaler”
Vorbeifahrt um bis zu 35 dB(A). (Kruger, 2013)

« Es gibt kein prazises Modell, welches imstande ist,
Kurvenquietschen komplett zu erfassen. (Othman, 2009)
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Larmschutzwande
(Schienen - Schwellen — Schotter)

Bisherige
« Schienenunterhalt (Schleifen + Frasen)

« Schienenkopfkonditionierung (SKK)
« Optimierter Fahrbahnaufbau

°
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Kreischen vs SKKCounter
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Monitoring 2023: 62'000 Zugdurchfahrten erfasst
Informationen uber die tatsachliche Larmsituation

Ursachen der Larmentstehung verstehen
Uberprifung der Wirkung von Massnahmen

Erkennen von Veranderungen
« Grundlagen fur eine bessere Kommunikation

Valide Daten flr wirkungsvolle
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Kanftige, datenbasierte Larmbekampfung

- Bedarfsgerechte Schienenkopf-Konditionierung:
Der Zug erkennt wo und wann konditioniert werden muss.

 Schienenunterhalt:
Entwicklung hochpraziser, asymmetrischer Fras-Methoden.

« Modifizieren der Profile auf Radern + Schienen:
Optimierung der Rad-/Schienen-Interaktion
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Von der Larmbekampfung zur Klangraumgestaltung

« WHO-Paradigmenwechsel Ende des 20. Jahrhunderts:
Von der reinen Krankheitsvermeidung hin zur aktiven
Gesundheitsforderung

 Ubersetzt fir akustische Raumgestaltung: Von der
reinen Larmbekampfung hin zur positiven
Klangraumgestaltung

B

Sl
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— Welche Faktoren verbessern die akustische
Raumaqualitat und den akustischen Komfort?

‘
L)
A

= Welche akustischen Massnahmen erhdohen das
Wohlbefinden und die Aufenthaltsqualitat?

HSLU 24. Oktober 2024




Soundscape (Klangraum)

Akustische Umwelt plus nicht-akustische Elemente
« Gerausche

Raumakustik

Architektonische Morphologie

Materialien

Kontext

Visuelles Setting

Individueller Geschmack

— Holistisches Vorgehen!

HSLU 24. Oktober 2024

Innenhof. Optical Glass House, Architekt: Hiroshi Nakamura, Hiroshima, Japan. Foto © Koji Fuji / Nacasa & Partners



Klangraumbeurteilung und -gestaltung

Kooperation zwischen HSLU T&A und SA
« ITC — Raum & Gesellschaft

30°" International Congress on Sound and Vibration

e Innovationsschecks

Building and Environment 224 (2022) 109526

eI Contents Liste available at ScienceDirect

ELSEVIER

Building and Environment

journal homepage: www.elsevier.com/locate/buildenv

Urban design of inner courtyards and road traffic noise: Influence of facade
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characteristics and building orientation on perceived noise annoyance

Kurt Eggenschwiler ™, Kurt Heutschi®, Armin Taghipour ™", Reto Pieren”,

Amnthrudur Gisladottir *', Beat Schaffer®
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COULD ACOUSTICAL, ROOM ACOUSTICAL, AND PSYCHO-

ACOUSTICAL

« Forschungsprojekt im Auftrag vom BAFU

Armin Taghipour

MEASURES BE UTILIZED TO QUANTIFY THE

SOUNDSCAPE QUALITY OF RESIDENTIAL OUTDOOR SPACES?

Gregor Heini, Manuel [senegger, Lél Bartha, Thomas Steiner, Ulrike Sturm and

Lucerne University of Applied Sciences and Arts, Switzerland. E-mail: armintaghipour@hshi_ch
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Improved acoustics for semi-enclosed spaces in the proximity of
residential buildings
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ABSTRACT
Continuous urban densification exacerbates acoustic challenges for residents of housing complexes. They are
confronted with higher noise immission from ratlway, road traffic, construction, as well as louder neighborhood
acoustic environments. Thereby, not only noise immission indoors is asseciated with stress, annoyance, and
sleep disturbance, but also the immediate outdoor living environment (e.g., courtyards, private gardens and
plavgrounds, etc.] can be acoustically unpleasant and annoving. This non-exhaustive narrative review paper
elaborates on the role of a number of design parameters on improving the guality of the outdoor soundscape
of housing complexes: architectural and morphological design, facade material characteristics, balconies,
greenery, ground, background sounds, and several factors concerning quality of sounds (e.g., multisensory
perception, holistic design, the relevance of space, context, social factors, co-creation, ete.). It mainly
covers literature including both acoustical {e.g., sound pressure level and room acoustical parameters) and
humanfperceptual (e. g, comfort and annoyance) factors. A series of recommendations are presented here as to
how the semi-enclosed outdoor spaces in the proximity of residential complexes can be acoustically improved.

HSLU 24. Oktober 2024

n of outdoor spaces of residential complexes requires more than only measuring
ature of present sound sources, the room acoustical quality of the outdoor spaces,
sound level variations, and personal or sociccultural expectations ete. could all
ienced soundscape quality. However, planning acoustic improvements of existing
r spaces or designing new residential outdoor soundscapes requires identifying a
tive measures to quantify the acoustic quality in this context. A research project
s5 Federal Office for the Environment (FOEN) and The Lucerne University of Ap-
Arts is currently investigating the objective evaluation of the acoustic quality of
r spaces. Thereby, one of the first questions to answer is to what extent known
coustical and psychoacoustical measures would be useful, reliable, and/or valid
erall soundscape quality in outdoor spaces of residential complexes. This paper
to this subject and presents results of preliminary measurement campaigns.

= of Residential Outdoor Spaces, Objective Soundscape Evaluation

ndscape integrates both the acoustic environment and non-acoustic factors, in-
extual elements that shape our perception [1]. Considering the increasing densi-
5. leveraging soundscape research and methods could provide effective tools for
tic spaces. However, there is a challenge in how to apply the holistic soundscape
ns and urban planners typically rely on objective numerical or metrological mea-
lution is to establish acoustical, room acoustical. and psychoacoustical metrics to
quality of soundscapes in the outdoor living environment. This paper discusses
such measures based on outdoor space measurements across multiple buildings.

mame T r.- mwmd mrlae anmsntl sl e anesrrae asen haam anmmalsendd selbh sk

rban areas are often exposed to high road traffic noize. While noize control
iffic noise exposure in residential areas (e.g., inner courtyards), their psycho-
+not been well explored. In this study, effects of fagade surface material (sound
7 and building rotation (parallel ws. nonparallel walls) on perceived noize
aboratory experiments. To that aim, a virtual acoustic environment within a
wing passenger cars were artificially generated by convolving synthesized car
don-specific impulze rezponses and simulating sound propagation for static
t wehicle trajectories. A method to interpolate the impulse responses was
mdio signals of a continwously passing vehicle. The resulting stimuli were
peakers. The laboratory experiments rewvealed that absorbing fagades were
rance than reflecting or diffusing fagades due to reduced sound pressure level.
absorbing fagades were perceived as more anmoying than the reflecting or
mwhat unfavourable acoustical quality. Building rotation (resulting in nonpar-
ower noise annoyance compared to the original parallel-wall building arien-
:ed zound level az well, the positive effect also tended to remain when the level
ullel buildings. Our experiments show that fagade characteristics and building
hitectural features to optdmize the zound environment of inner courtyards.

lwellings. There iz an interest in planning and constructing buildings in
uch a way that net only noise annoyanee in the surrounding area 1z as
ow as poesible, but also to achieve the lnghest poszible acoustical
juality in the outdoor space.

Two major (architectural) factors influencing the acoustics of out-

lnnr wieinitien of haing rampleves are the hnildings" fagads airfacesn
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