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Tratfic noise

City Traffic Sounds for Sleep. What?!
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https://youtu.be/fh3EdeGNKus

Socialstyrelsens miljorapport (2009)

e Trend from 1999 — 2007

— Reported hearing loss = Increased by 24%
— Annoyed by road traffic noise = Increased by 40%

— Difficulties sleeping due to noise = Increased by 31%

Road traffic 1.2 — 1.8 mul.
Railway noise 400 000 — 600 000
Flight noise (civ/mil) 15 000-25 000 / 25 000-35 000
Outside 1.6 — 2.4 wilj.
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Health etfects due to exposure to (traffic) noise

* Auditory effects
— Acoustic trauma
— Tinnitus (ringing ears)
— Temporary and permanent threshold shift (TTS/PTS)

— Interference with communication

* Non-auditory effect
— Annoyance
— Cardiovascular disease
— Sleep disturbance
— Disturbed cognitive functioning

— Cancer

— Diabetes | Few studies

— Mental health LUN .D
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Overview

The source

| Traffic volume
Traffic speed

Anti—propagation measures

Noise emissions

Noise exposure
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Environmental sound pollution

e Road traffic noise
—  Most disturbing

— Depends on: vehicles per hour, speed, inclination, vicinity to buildings,
percentage of heave vehicles, road surface, type of tires,
aerodynamics. ..

— Mainly from engine and frictional contact road/tire

* Railway noise
— Less disturbing than road traffic for the same sound level

— Depends on: train frequency, type of rolling stock, roughness, train
load, length and speed

e Aircraft noise

— Generates noise, vibrations and rattle

— Depends on: plane size/model, type of engine, flight paths, number of

aircraft, atmospheric conditions. .. =
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Trattic noise control strategies

Minimise noise levels

— Source (vehicle) controls
» Maintenance

» Traffic design controls (e.g. speed/load limits, diverting traffic)

— Path controls
» Sound barriers
» Non-residential buildings
» Earth embankments
» Buffer zones

» Distance

— Recetver-side controls

» Insulation and absorption (facade & indoors)

LUND
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Cumulative environmental noise descriptors

e Traffic noise levels vary quickly over time = Many descriptors

— Equivalent continuous A-weighted SPL
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Figur 4:9. Ljudnivdns variation under 5 minuter pd en livligt trafikerad
innerstadsgata. Ekvivalentnivd 68 dB(A), maximalnivd 74 dB(A).

Ex: Calculate the L, . ¢, that corresponds to 105 dBA for 15 min.
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Cumulative environmental noise descriptors

* Day and night average sound level (DNL or L)
—  Average SPL over 24-hour periods

—  Weighting factors for evening and night times (country-dependent)

~ Lyow=Lireqaun [ABA] (with +10dB from 22:00 to 7:00)

UNIVERSITY
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Single event environmental noise metrics

e  Maximum/minimum sound level (I /I _.):
—  Greatest/lowest RMS sound amplitude [dB/dBA...] for the measurement petriod

— NOTE: L, maximum value of SPL (no time-constant applied and signal not
passed through an RMS circuit or calculator, i.e. 7L, )

e Sound exposure level (SEL/L,;) & Single event noise exposure level (SENEL)

— Total “noisiness” of an event. It takes duration into account

— If SENEL is measured for the period when the level is within 10 dB of the L.
will be essentially the same as SEL

max> 1t

Lag = LAeq,T + 10 10g(t2 - tl)

100
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Workflow

e  Measurement / calculation according to standard
e Evaluation according to standard / regulations

e (Counter-measures

UNIVERSITY
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Regulations — Tratfic noise

e Trafikbullerférordningen SFS 2015:216, med férordningsandring SFS 2017:359.
e tridde i kraft 1 juli 2017

* Riktvirdena i forordningen ska tillampas i detaljplanedrenden, 1 arenden om

bygglov och i drenden om forhandsbesked paborjade fran och med 2 januari
2015.

*  Om riktvirdet f6r ekvivalent ljudniva vid en bostadsbyggnads fasad dnda 6verskrids bor minst hilften
av bostadsrummen i en bostad vara vinda mot en sida dir 55 dBA ekvivalent ljudniva inte 6verskrids
vid fasad och minst halften av bostadsrummen vara vinda mot en sida dir 70 dBA maximal ljudniva
inte 6verskrids nattetid vid fasad. Om 70 dBA maximal ljudniva pa uteplats dnda overskrids far den gora
det hogst fem ganger per timme under perioden kl. 06-22 och da med hogst 10 dB.

Outside (fagade) Lacq 60
Outside (uteplats) Laeq 50
Outside (uteplats) | DY 70
Outside (facade) for bostad = 35 kvm Lieq 65 )

LUND
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Regulations — Trattic noise

o Infrastrikturprop. 1996/97:53 — projects initiated before 2/1/2015

or involving new or large rebuilding of infrastructure

Indoors L pcq24n 30 30 30
Indoors L g 45 45 45
Outside (facade) Lacq24n 55 60 55
Outside LA rmax 70 70 70

— Sets guidelines, which are indications but not binding

—  “Vid tillampning av riktvarden i trafikinfrastruktur-propositionen bor hansyn tas till
vad som dr tekniskt majligt och ekonomiskt rinligt. 1 de fall som utombusnivan inte

an reduceras till riktvirdesnivaerna bor inriktningen vara att inombusvirdena inté:
£ d; 1l riktvardesniv, b ket ) 1t husvard. 7 /
overskrids.” d)
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Regulations indoor noise — Boverkets byggregler —
foreskrifter och allmanna rad, BBR

Tabell 7:21¢c Dimensionering av byggnadens ljudisolering mot yttre ljudkallor.

Ekvivalent ljudniva Maximal ljudniva
fran trafik eller annan nattetid,
yttre ljudkalla, Lparmaxnt [dB]®
LpMu,nT [dB]
Ljudisolering bestams utifran faststallda
ljudnivaer utomhus sa att féljande ljudnivaer
inomhus inte verskrids '
i utrymme fér sémn, vila eller daglig 30 45
samvaro
i utrymme fér matlagning eller personlig 35 -
hygien

"' Dimensionering kan goras forenklat eller detaljerat enligt SS-EN 12354-3, Foér ljud fran

exempelvis blandad gatutrafik och jarnvagstrafik i laga hastigheter kan férenklad berdkning
genomféras med D.ray varden fér byggnadsdelarna. Detaljerade berdkningar vager samman
byggnadsdelarnas isolering mot ljud vid olika frekvenser med hansyn till de aktuella
ljudkallorna.

Avser dimensionerande dygnsekvivalent ljudniva. Se Boverkets handbok Bullerskydd i
bostader och lokaler. For andra yttre ljudkallor &n trafik avses ekvivalenta ljudnivaer for de
tidsperioder da ljudkéllorna ar i drift mer an tillfalligt.

Avser dimensionerande maximal ljudniva som kan antas forekomma mer an tillfalligt under en
medelnatt. Med natt menas perioden kl. 22:00 till kl. 06:00. Dimensioneringen ska géras fér de
mest bullrande vagfordons-, tag- och flygplanstyper, samt Gvrigt yttre ljud, exempelvis fran
verksamheter eller hdga réster och skrik, sa att angivet varde inte éverstigs oftare &n fem
ganger per natt och aldrig med mer 4n 10 dB.

2)

3)
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Regulations indoor noise — General advice

e Maximum sound level: L. APy — 45 dB

%@»

* Equivalent sound level: LL Acqr — OV dB
Folkhdalsomyndigheten

* Sound with audible tone components: L AcqT — 2D dB

* Sound from music systems: L Aeq = 2D dB

* Values for low third octave bands (31.5-200 Hz)

i s L0 50| 6o [ | o s 60| 0
L [dB] 56 49 43 42 40 38 36 34 32

UNIVERSITY
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Regulations indoor noise — 88 25267:2075

Tabell 5 - Dimensionerande inomhusljudniva fran trafik tillsammans med andra yttre ljudkallor, Li,om.

huss idB
Ljudklass®
Typ av utrymme Storhet A B D

| utrymme fér sémn, vila eller daglig samvaro Dygnsekvivalent A-vagd ljudniva, La eq,24n 22 26 30

Nattekvivalent ljudniva, Lnign 18 22 -

Maximal A-vagd ljudniva, La Fmax 37 41 45
| utrymme fér matplats och matlagning eller i Dygnsekvivalent A-vagd ljudniva, La eq24n 27 31 40
utrymme f&r personlig hygien
2 Krav for ljudklass C &r redovisade i Boverkets byggregler BBR avsnitt 7:21.

UNIVERSITY
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Implications of regulations

* Outdoor noise regulations expressed as riktvdirden

* A certain amount of exceedance may be tolerated.
* Indoor noise regulations expressed as Judkray

*  Levels shall be met.

* Acoustic studies and accordingly acoustic counter-measures are performed and
proposed to address two different kinds of problems:

* Aim to have outdoor noise levels that are low enough and that fulfils how regulations
are written (minst hélften av bostadsrummen)

*  Design a building that has a structure that gives enough sound insulation to meet
indoor requirements

* TFulfilling one set of rules does not imply fulfilling the other.

* One set of rules addresses outdoor acoustic climate — let people enjoy their
outdoor area, balcony or getting fresh air in the room. '

3
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*  One set of rules addresses indoor acoustic climate.
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Three different investigations

e (Outdoor noise
e At the facade

*  Outdoor spaces (balconies, gardens)

* Indoor noise i.e. acoustic dimensioning of the facade

£
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Predictions and measurements of traffic noise

* Both are useful and are used in different situations.
* Kind of investigation

* Building phase

* Both have limitations and difficulties
* (alculations are based on models with assumptions and simplifications of reality.

* Measurements may be biased by measurement errors, measurement conditions, traffic and

weather conditions.

UNIVERSITY
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Road traffic noise prediction methods

* Nordic prediction method (from 1978; last update 1996)

— Account for differences between light and heavy vehicles

— Total equivalent sound pressure level during a period of time

— Implemented in SoundPlan and other commercial software

* New method: Nord2000 (simulations)

— Equivalent sound pressure levels (L, ) in 1/3-octave bands
— Maximum sound pressure level for individual vehicles (L, )

— Lyen / Lo to use in European directives on environmental noise

night
— Handles various weather conditions

— Distinction between tyre/road noise and engine noise

— Implemented in SoundPlan and other commercial software

UNIVERSITY
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Road traffic noise prediction methods (II)

* Commercial software (e.g. Soundplan)

— Example: railway noise animation

NOTE: It is the results from the prediction methods that count and not measured levels in the
case of road traffic noise related legal disputes. This is based on the idea that measurements
may have too large variations and do not represent the average behaviour.

LUND
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https://www.youtube.com/watch?v=b1TUA3KzsYY

Road traffic noise prediction methods (111)

* Noise map (Lund)

e 2 “?‘e‘vﬁﬂr rkﬂlf‘][‘lun-mgui?ffg
Eﬂ'\!ls A .

) - o % : T p Bl
. N ¢ ¢ : Svenstord
T g 3 h e i e

Thirg fareatling
i Ny

>55 dBA

/] >65dBA

>75 dBA
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Sound propagation — General equation (1996)

d LAeq = Ll + ALZ + AL3+ AL4+ ALS

* Lq:starting value. At 10 m from centreline, dependent on speed
and number of light and heavy vehicles during the period of
observation.

e AL,: distance cotrection.
e ALjz: extra damping due to hard or soft ground, barriers.
* AL, other correction (exceptions in previous steps)

e ALg: fasade correction to calcualte indoor value.

* Nord2000 is based on the concept of propagating sound rays —
with option to bend for taking care of atmosphering conditions
and diffraction.

LUND
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Sound propagation — Distance

* Equivalent level (cylindrical propagation):
-3 dB with doubling the distance

30 —
" Ekkivalenthiva
Halveylindrisk utbredning av ekvivalent 20
ljudniva fran vagtrafik och fran sparburen
trafik. a = avstand. —
ha / ..-l-""——-—- y
10 Mazimalnma

0 50 100 150 200 250 300
Avstand, meter

e Maximum level (spherical propagation):

-6 dB with doubling the distance

Halvafarisk utbradning av maximal ljudniva
fran vagtrafik.

Traffic noise dectreases with increasing distance = a cortidor problem

UNIVERSITY
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Sound propagation — Some data

* Intensity: doubling of vehicles = + 3dB
e Heavy vehicles cf. with light 2 +10dB

* Speed:
—  50-70 km/h = +4dB
—  70-90 km/h =2 +3dB
— 90-110 km/h = +3dB

e Tire noise dominates from 40-50 km/h

* Intersections and connections provide increased annoyance

* Rules of thumb from dgrerket (current Trafikverker)
— Any increase in noise level by 1dB gives an annoyance increase of 20%

— 3dB increase in noise level will double the disturbance

Psychoacoustics: 10dB increase is percetved as a noise level doubling ([
*/,‘i.{.
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What a model looks like

Soundplan, 3D model

UNIVERSITY
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What a model looks like

* Sound map, Leq

42,6

44,1

45,5
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What a model looks like

e Traffic information: http://vtf.trafikverket.se/SeTrafikinformation

%Tmpuwgpxg‘r Vilkommen till Vigtrafikflédeskartan » I lafbaelse |2 ) Hale

T Orimama (Falun)
sox [HE €
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b e
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http://vtf.trafikverket.se/SeTrafikinformation

What a model looks like

e Traffic information: http://vtf.trafikverket.se/SeTrafikinformation

T, TRAFIKVERKET

Avsnitt: 2240152 Lan: M Vagnummer: 22

Arsmedeldygnstrafik

ADT(0S)
Axelpar

ADT(0S) ADT(OS5)
Matkod|Matar |Matriktning|Samtliga fordon |Lasthilar

19360%(5%)|1940£(6%)| 20760+(5%)

2240152|2015-01-01]9995-12-31[2

* Count up to today and a future scenario (2040) using specific
methods

UNIVERSITY
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http://vtf.trafikverket.se/SeTrafikinformation

Measurement of traffic noise

e  Sound level meter

— Microphone measures acoustic levels omni-directionally

—  Sampling:

»  Fast (F-0.125 s)

» o Slow (5-15)

»  Peak (P- impulse value 35 ms)
—  Weighting filters (A, C...) built-in
— Calculation of:

»  Legr Lygr, SENEL

»  Building acoustic indicators

»

— Calibrated

RMS “F»
Fast

RMS «s”»
Slow

... more about this during the course labs

& measurement technigue lecture
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Traffic noise measurements — Nordtest methods

* Nordtest method N'T ACOU 039, Road traffic: noise — engineering method
* LAeqand LAmax
* Measurements in third-octave band

* Higher accuracy (engineering grade)

* Nordtest method N'T ACOU 056, Road traffic: noise — survey method
e LAeq
* Lower accuracy (survey grade)

* Up to 100 m from the road (if more, use 039).
* Both of them:

* Measure during shorter intervals — then correct measured values with tratfic

e Count number of heavy/light vehicles

e Both indoor and outdoor measurements LUND

UNIVERSITY
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Traffic noise measurements — N1 Acon 039/056

Heavy vehicles: Laeqmeas,yoT = Laegmeasmtt + (L1yor = L1 pr7) (A.4)
Lpeqmeas. yor = Measured equivalent noise level converted to
80.5+30 log [ ] B0=v =90 km/h yearly average traffic conditions
Lag (10 m) = 50 (A1) LpeqmeasmtT = Equivalent noise level measured during the
80.5; 30<v <50 km/h measurement time interval
Liaht vehicles: Lyypr = value L, of equivalent noise level, calculated by
ight vehicles: Equation (A.3) for yearly average traffic conditions
v Ly yrr = value Ly of equivalent noise level, calculated by
_ [ 735+25 log (ﬁ] , v=40 km/h Equation (A.3) for measurement time interval traffic
Lag (10 m) = (A.2) conditions.
71.1; 30<v <40 km/h
Example:
MTT Measured during 30 minutes Lagq 30 min. =
Traffic flow 67.3 dB with 600 vehicles, including 22%
heavy vehicles, average speed 54 km/h
LH.E hEﬁ\l'!,l‘ LP«.E "ghl Calculation: LF.MTT =725dB
1 ' ' . , ,
L 10 my=10 | 10 10 +.-10 10 YDT 16,000 vehicles, including 16% heavy
Aeq.1h( ) o9 3600 meavy r'hght vehicles, average speed 52 km/h
Calculation: Ly ypr = 68.8 dB
(A.3) L poq,meas,ypr = 67.3 + (68.8 — 72.5) = 67.3 - 3.7 dB =
63.6 dB
[ 80.5+30 log( ) 73.5+25 log(g—g)]
Liyrr = 1010g3600 2*600%*0,22 %10 10 +2x600*(1-0,22) %10 10 = 72,5dB
2 52
L =101 ! [16000 0,16 1080.5+3010g(%) + 16090 1-0,16 1073.5+2510g(%)l 68,8 dB @
(0) * U, * 10 * -0, * — , i
Lt = 25083600 1 24 25 ) LUND

UNIVERSITY
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Outdoor measurements

 Both 039 and 056 allow for +0 dB, +3 dB and +6 dB outdoor
measurements. +6 dB is a safer bet than +3 dB though.

e Flat facade, away from edges.

* Background noise 10 dB lower than tratfic.

10

AL dB
wi |l

3dB

10

_1]: 1 1 1 L 1 1 1 1
0 1 2 3 4 h[m] 5

Interference by a facade for narrow band (solid line), third octave band
(dashed line) and octave band (dotted/dashed line). Midfrequency: 200 Hz
(wavelenght 1.7 m).
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Indoor measurements

* Three microphone positions in the room, away from sources of noise
(windows, vents).

* Absorption in rooms (reverberation time, introduced 1n next lecture) .

* Background noise 10 dB lower than tratfic.

LUND
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Max sound pressure level

* Measured following NT 039 — LAFMax 1.e. time constant 125 ms.

* A max SPL 1s registered every 125 ms. Series of samples. Calculation of
mean and standard deviation s.

* When calculating max SPLs acousticians speak about LAFmax,5% i.e.
the estimate of the 5% percentile of the distribution of SPLs — the
maximum SPL exceed by the 5% of the vehicles in a given category.

LAFmax,S% - LAFmax,avg + 1.65s ;

e [f other percentiles, substitute 1.65:
N ::}:\‘:}::::}: N B I N

"iii;}g\'ti::ift::jj:5: 0l o aly

B G R I 80 85 LAFmax [dB] 90
0 I I I I I I I I Figure 5

1,2 14 16 18 20 22 24 26 28 Normal distribution with illustration of the .Sﬁ'percemﬁe
(full vertical line) and confidence limits calculated according
to Equations (8)—(10) with n = 30.

Percentage [%]

Percentile [%)]
w

Figura 1. Parcontage of single evenis with a maximum noise y [-]
level axcoeding — by a cerain number ¥y of standard
daviations — the (arithmetic) maan of a nomal distribution of

s _\,\‘\ Y
maximum noise levals. Lu N D
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Max sound pressure level

e Ifitis not possible to record maximum noise level from 30+ vehicles,

then,

Heavy vehicles

s=41dB; 30 =v £50 km/h
09X
s=10-e 50 dB: v=50 km/h

Light vehicles

07X
s=558.e 0dB; v=30kmh

/
/.,."
5 £
2 5
v -
LY
LEETIS-
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Max sound pressure level

* Sometimes in Sweden we speak also about the 5th highest maximum
noise level, L4 Fmax,5th

* Lapmax sy more conservative but easier to calculate (risk of over

dimensioning facades); 5% needs info/assumptions on time distribution
of traffic.

Example: If the fifth highest maximum noise level is wanted out
of 500 vehicles passing, then the percentile is (5/500) * 100
= 1 and as shown in the boffom part of Figure 1 the factor
to replace the factor 1.65 in Equation (8) isy = 2.33 = 2.3.

LAFmax,Sth = LAFmax,avg + 2.3s

LUND
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Noise barriers

e Noise barriers
— Protect people living near busy roads
— More effective than distance when reducing noise

— Amount of diffracted noise reaching the receiver depends on the frequency

o o

Source Propagation Receaver

DISCUSS: Intuitively, what is the best place to place a noise barrier? A? B? C?

UNIVERSITY
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Noise barriers

e Noise barriers
— Both sound absorption and sound insulation

— Sound absorption: 10dB higher than the damping that is needed.

o o

Source Propagation Receaver

DISCUSS: Intuitively, what is the best place to place a noise barrier? A? B? C?

LUND
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Noise barriers

Bright zone

High frequency sound
Outdoor
noise source

Diffracted path

Low frequency sound

Source Barrier Receiver

Fig. 8.7 Diffraction of sound around noise barrier. Sound waves have a tendency to bend or scatter
from the top edge of the barrier (diffraction) and around the sides of a barrier wall particularly in
the lower frequencies. In the higher frequencies, sound waves diffract less and are much more
directional in nature. The shielding effect of the acoustical barrier and resultant noise shadow area
beyond it are determined by the geometric relationship between the source, the receiver and the
barrier height. Directly behind the noise barrier more low-frequency noise (low rumbling sound) is
heard: while farther out, both low and high frequencies are observed. As one moves away from the
barrier, the higher frequencies become more noticeable.

O. A. B. Hassan (2009)
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Noise barriers

* High frequencies:
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* Low frequencies:
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Noise barriers

* Factors influencing effectiveness of barriers:
— Transmitted sound << diffracted over its edge
— Max. efficiency: placed as close as possible to the source or receiver

— Attenuation increases with barrier height

»  High enough to break the line of sight (2-3 m reduce 10-15dB)
— Scattering due to turbulences can reduce barrier’s efficiency
— Foliage/different materials can affect the efficiency
— Atmospheric conditions

— Should be >10 kg/m? and completely sealed

e ?‘.
= |Z
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Noise barriers

* Non-acoustic considerations:
- Maintenance
- Withstand loads
- Good-looking
- Vandal-proof

- Take into consideration receivers downwind the barrier

e (Cost*

- 2m high screen in pressure-treated wood

» 10000 kr/m (+ 10 kr/m? and year of maintenance)

- Noise barrier, 3-5 m high: about 5000 kr/m

*Source: Vdgverket -actual Trafikverket- LUND

UNIVERSITY
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Noise barriers

* Insertion loss (IL) = Attenuation barrier (A, ) = L L

barr p,NoBarr =~ —p,Barr
* Many empirical models to predict barrier attenuation
— Equation
— Plots... /\
A0
. . K
* A practical expression: Model (Fehr, 1951) [d))))
i >> r 77 uu//////l
. P 4
ZOHZ (= = Lr ik
- r,>H | Aparr = 1010g< ) .
Arg
— 1, = 21,

* In practice, barrier attenuations are limited to 10-15dB

LUND

- UNIVERSITY
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Noise barriers

* Semi-infinite half-space, 1.e. for open air above a hard flat ground

* Accounts for the effect of diffraction of sound over the top

O. A. B. Hassan (2009)
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Noise barriers

* Semi-infinite half-space, i.e. for open air above a hard flat ground

* Accounts for the effect of diffraction of sound over the top

Fartial Barrier, Fresnels Number
|

5

20

14

. Z

Barrier attenuation, dB

o.01 0.1 1 10 100
Fresnels number

e ] 0wing wehicle source

S tationary source EngineeringToolBax.caom
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s
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Noise barriers — Example

A 10 m tall noise barrier is installed in front

of a house, 10 m away from the nearest tire.
A 12 m house is built 13 m from the barrier.
How much sound reduction can this wall

yield at 550 Hz by the window located 4 m

above the ground?

O. A. B. Hassan (2009)

I
T
|
|
T
: / Pifactical limit
|
|
I
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e

Barrier insertion loss, IL (dB)
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Lyl L1 L1 1 il [ N N
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Transition
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< al;

Jom P

1) 0 =5.1; N¢ = 16.5 _>Abarr ~ 25dB

20H2 20 - 102
2) Abarr =~ 1010g 7\1‘ = 1010g W = 25 dB
S _ .
(550) 10

A practical attenuation that can be reached is 20 dB. On top of that and
to be in the conservative side, 5 to 8 dB should be further discounted
from the IL to account for e.g. reflection surfaces and car movement.

UN
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Noise barriers — ISO norms

ISO 9613-1:1993: Acoustics - Attenuation of sound during
propagation outdoors - Part 1: Calculation of the absorption of
sound by the atmosphere

ISO 9613-2:1996: Acoustics - Attenuation of sound during
propagation outdoors - Part 2: General method of calculation

LUND

UNIVERSITY
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Trattic noise spectrum — Example

Vagtrafik
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Tratfic noise spectrum — Example

Road traffic Railway traffic Aircraft traffic
75 75
dB - dB
4B 65

s B e _'"””“"7' 55 ""'"-'-.:_‘_‘__:‘__"""""""'"""“ 55""""..---""-“'—'--"":;;""”
——— 45 _— ___==_____..-""'"" 45 ~——

35

Hz 35 Hz Hz

25
63 125 250 500 1k 2k 4k  *° g3 155 50h 500 1k 2k 4k 63 125 250 500 1k 2k 4k
Exempel pa frekvensspektrum for vag- Exempel pa frekvensspektrum for Exempel pa frekvensspektrum for flyg-
trafik. Ljudtrycksniva i oktavbanden sparburen trafik. Ljudtrycksniva i oktav- trafik. Ljudtrycksniva i oktavbanden
63-4 000 Hz da ljudnivan ar 55 dB(A). banden 63-4 000 Hz da ljudnivan ar 63-4 000 Hz da ljudnivan ar 55 dB(A).

55 dB(A).
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Malmo — Actions for noise exposure 2014

* Citizens exposed to > 30 dBA indoors: 48 000
> 55 dBA outdoors: 126 000

* Estimated cost (incl. health care and loss of work): 1100 MSEK

* Proposed long term measures (250 MSEK):

— Source: Lower speed limit, silent asphalt,

driving style and silent car/tires

— Sound reduction: Noise barriers,
allowance for improvement of

reduction at dwellings

— TFocus on sensitive places, e.g.

schools, pre-schools and parks

M. Barbagallo | 1 jud i byggnad och samhdille | V' TAF01 | 27 April 2020
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http://malmo.se/Stadsplanering--trafik/Trafik--hallbart-resande/Trafikbuller.html

Study of a large area

LAmax road

LAmax train
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Example
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Example
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Example

LAmax
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Example — Silent sides

» Tyst sida = definition of Boverket:

7 Tyst sida i urban bostadsbebyggelse dr en sida med en dygnsekvivalent ljudniva som dr ldgre
an 45 dBA (frifiltsvirde) som en totalniva fran trafik, fliktar och liknande och i [forekommande
fall industri. Den tysta sidan bor darutover vara visuellt och akustiskt attraktiy att vistas pa.”

UNIVERSITY
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Counter-measures at the facade

e Semi-closed balcony plus absorbent

in the ceiling: -2/3/5 dB

¢ Completely closed balcony -15 dB

Glass-pane outside window: -4/6 dB.

M. Barbagallo | Ljud i byggnad och samhiille | V' TAFO1 [ 27 April 2020
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Deviations accepted

Exempel Gron

a

Iy I Ry [y

U u

Bebyggelsen konsekvent utformad och placerad for att minska bullret.
Samtliga balkonger och uteplatser mot gérd.

Flertalet boningsrum (samtliga sovrum) mot gird.

Centralt lige.

Hog fasadisolering. Ljudklass B, enligt Svensk standard, vad avser ljudtrycks-
nivi frin trafik och andra yttre ljudkillor, uppfylls inomhus.

Exponering for en bullerkilla; vig eller spértrafik.

Vil genomtinkta ligenhetslésningar, dven i htirn och gavlar.

Bebyggelsen minskar bullret for bakomliggande befintliga bostédder eller om-
raden.

Bullerskirm mot trafiken om det dr tekniskt genomftrbart.

Vid behov vinklade bursprik fér minskat buller och for att méjliggtra Gppet
fonster.

65 dBA

45 dBA 65 dBA

45 dBA
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Deviations could be accepted

Exempel Gul

a

[ Ry Wy

[ Iy Dy Ny N Iy ¥

a

St dBA

Ej centralt lige.

Bebyggelsen ej optimalt utformad med hansyn till omgivande buller.
Helt eller delvis inglasad balkong foir att minska bullret.

Buller frén flera hall.

Vissa lidgenheter uppfyller inte kravet att minst hilften av boningsrummen
ligger mot tyst sida.

Obefintlig eller liten gérdsyta.

Bullrig sida 55-65 dBA

Ljudddmpad sida 45-50 dBA.

Ligenheter i hém har flera boningsrum mot bullrig sida.
Planbestimmelser med ldgt stiillda krav, t.ex. "minst ett rum per ligenhet
orienteras mot tyst sida eller ljudddmpad sida.”

Kompensationsatgirder vidtas.

65 dBA

65 dBA

S0 dBA
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Deviations not accepted

Exempel Rod

a2 Viss andel enkelsidiga lagenheter mot trafiksidan, eller ligenheter som inte
far tillgéng tll tyst sida eller ljudddmpad sida.

Exponering for flera trafikslag.

Bristfillig bullerutredning.

Planbestimmelser om buller saknas eller anger endast krav pé fasadisolering.
Vissa balkonger mot sidor med =55 dBA.

Bebyggelsen ej optimalt utformad med hinsyn till omgivande buller.
Ligenhetsldsningar redovisas inte.

Buller fran flera hall.

[y Iy 6y Iy Iy Dy

ol dB.A 65 dBA

55dBA S55-60 dBA

65 dBA

65 dBA

60 dB.A

Possible measures:

* The noise source

* Distance

e Barrier / shield

* Sound insulation (facade)

=

ND

UNIVERSITY

* Sound absorption (inside) Lu
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Noise barrier examples

MNoise Barriers

Retaining Walls

T

pie Works:
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Noise barrier examples

& \ XX j s Source: FHWA, “Kepping the Noise Down, Highway Traffic Noise Barriers”

EARTH BERM NOISE BARRIER
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Noise barrier examples

Source: FHWA, “Keeping the Noise Down, Highway Traffic Noise Barr

UNIVERSITY
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Silent asphalt

hdlrum i asfalten

diecibed cBA) Hbwammen wviler fudel oha dacken
wch dednarar walten Trisn vhgyten

ey worel | dp N
arcfall ashal
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Thank you for your attention!

mathias.barbagallo(@construction.lth.se
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