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PREFACE

This Standard was prepared by the Standards Australia Committee EV-011, Aircraft and
Helicopter Noise, to supersede AS 2021—2000.

This Standard provides guidance on the siting and construction of buildings in the vicinity
of airports to minimize aircraft noise intrusion. The assessment of potential aircraft noise
exposure at a given site is based on the Australian Noise Exposure Forecast (ANEF) system
(for processes and details of this system refer to Appendices A and B).

This edition provides expanded aircraft noise tables and incorporates various associeted
amendments to the text. A new Appendix has been added to describe the process that si oui
be followed in producing an Australian Noise Exposure Forecast (ANEF) chart for x1se in
applying this Standard.

The term ‘informative’ has been used in this Standard to define the applicatica of the
appendix to which it applies. An ‘informative’ appendix is only for inibrmation and
guidance.


https://www.stdhive.com/standards/as-20212015-pdf/

3 AS 2021:2015

CONTENTS
Page
FOREWORD ...ttt ettt ettt e e e e e ettt e e e e e e et aeeee beaeees 4
SECTION 1 SCOPE AND GENERAL
L1 SCOPE ...ttt e e e e ettt e e e e ettt e e e e e ettt teee e e 5
1.2 OBJECTIVE ...ttt et e s aaeee e 5
1.3 APPLICATION ..ottt ettt ettt st s et e e s e e s sabae e e 5
1.4 REFERENCED DOCUMENTS .....coiiiiiiii ettt .6
1.5 DEFINITIONS. ...ttt e ettt e e e e et e e e se e e ..U
SECTION 2 BUILDING SITING AGAINST AIRCRAFT NOISE INTRUSION
2.1 DETERMINATION OF NOISE EXPOSURE OF BUILDING SITE .........cc.ce.... 10
2.2 DETERMINATION OF BUILDING SITE ACCEPTABILITY ...ttt i, 10
2.3 ACTION RESULTING FROM ACCEPTABILITY DETERMINATION .. .............. 11

SECTION 3 BUILDING CONSTRUCTION AGAINST AIRCRAF 1 NO SE INTRUSION

3.1  AIRCRAFT NOISE LEVEL ..ottt e 13
3.2 NOISE REDUCTION REQUIREMENTS .................. e 16
3.3  CONSTRUCTION GUIDELINES .......ccotiiiii i et 16
34 COMPLIANCE TEST ....cccceeveiiiiiinniennee. & QY ettt 17
APPENDICES

A AUSTRALIAN NOISE EXPOSURE FOKZCAST SYSTEM .....coooviiiiiiiiieiieeen. 138
B AUSTRALIAN NOISE EXPOSURE FORECAST PROCESS

AND PROCEDURE ...ccoiiiiiiiiiii et 145
C EXAMPLE OF APPLICATICY CF THIS STANDARD ....coovviiiiiiiiiiiiieceeen 150
D METHOD FOR MEASURINC AIKCRAFT NOISE REDUCTION (ANR)............. 152
E METHOD FOR DETERMIi ™'G BUILDING SITE ACCEPTABILITY FOR

LIGHT GENERAL AV'A1'ON AERODROMES WITHOUT ANEF CHARTS ...155
F INSULATION AGA1'ST AIRCRAFT NOISE—DESIGN AND

CONSTRUCTICN/CONSIDERATIONS ..ottt 157
G SELECTION F bUILDING COMPONENTS FOR REDUCTION OF
ATRCRAF I NGISE oottt 162

H DIRECT CONMPUTATION OF ANA( ...cvviiiiiiiiiiiiieiieecet et 167


https://www.stdhive.com/standards/as-20212015-pdf/

AS 2021:2015 4

FOREWORD
Aircraft noise intrusion within a building depends substantially on—
(a) the location, orientation and elevation of the site relative to the aircraft flight paths;
(b) the types and frequency of aircraft operating from the aerodrome;
(¢) meteorological conditions;
(d) the types of activity (including sleep) to be, or being, accommodated in the building;
(e) the type of layout, construction and ventilation used; and
(f)  the internal acoustic environment.

The data contained in the aircraft Noise Level Tables (Tables 3.4 to 3.58) ai=.bcsed on
modelling, which in turn is based on actual measurements and are estimates of ‘he noise
levels emitted by the aircraft currently operating. These data will be aminded as new
aircraft are commissioned and as otherwise necessary.

Exposure prediction below 25 ANEF may be significantly inaccurate, <nd 1 ere.ore caution
should be exercised in the evaluation of locations outside the 25 :* Nea' coutour. In addition,
the extent of noise reduction required for a building may depend 1. p-rt on the amount of
noise from sources other than aircraft. Because of these fecto's and of the special acoustic
requirements of certain types of building, it will sometim>, Uc necessary to undertake
supplementary noise measurements so that a sufficient’y reoresentative prediction of the
noise exposure at the site under evaluation can be chtaineu. 7 his is also true for aerodromes
at which a significant number of training circuits «ccur. Such measurements should be
performed only by personnel appropriately quali{'ed in acoustics.

Human reaction to aircraft noise is known to depend not only on the amount of noise, but
also on psychosocial factors such as perso.al sensitivity to noise, fear of aircraft crashing
and attitudes towards aviation. Thus semc 1.:lividuals will be seriously disturbed by aircraft
noise even when the building is sited a :d constructed according to this Standard.

This Standard has been develone? to ussist in building construction and land use planning
in the vicinity of airports. It is not intended as a guide to the presentation of information
about aircraft noise to the-geneicl public. A Handbook that is in preparation at the time of
releasing this Standard.-w ' b/, developed by Standards Australia describing ways in which
such information shou. ! be provided.

Some experience has shown that communities that are newly-exposed to aircraft noise
(e.g. as a result of ti.> construction of new runways, or the redesign of flight paths near an
aerodrome) end' to be more sensitive to such noise than communities that are accustomed to
it. Land use planning must by necessity use a long-term horizon, and the building siting
acceptability recommendations in this Standard are based on the reactions of
noise-cccustomed communities. Regulatory authorities are cautioned that a transient
hiighte, ed reaction could result from substantial new noise exposure.
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STANDARDS AUSTRALIA

Australian Standard
Acoustics—Aircraft noise intrusion—Building siting and construction

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard, together with the relevant Australian Noise Exposure Forecast (ANEF).chart
or locality map available for the aerodrome under consideration, provides guidelines for
determining—

(a) whether the extent of aircraft noise intrusion makes building sites ‘ac:eptavle’,
‘unacceptable’ or ‘conditionally acceptable’ for the types of activity te be, o1 being,
undertaken (Clause 2.3);

(b) for ‘conditionally acceptable’ sites, the extent of noise reduction regtirer to provide
acceptable noise levels indoors for the types of activity te bz, or 52ing, undertaken;
and

(c) the type of building construction necessary to provile a given noise reduction,
provided that external windows and doors are closed (sc. Note 1).

This Standard deals specifically with noise from teke off landing and circuit training
operations at civil aerodromes or military airfields.

The acceptability of outdoor spaces is not covere ! by this Standard.

NOTES:

1 The recommendations for building cons‘ruction are based on the assumption that external
windows and doors are shut. If externcl vv ndows or doors are opened for ventilation or other
purposes, the noise attenuation viices I r various components given in Clause 3.3 will not be
achieved. Item (c) above iniplic><tha: mechanical ventilation will need to be installed when
external windows and doors «re snut to provide adequate protection against aircraft noise
intrusion. Whether or ne* su.ficient ventilation can be achieved by mechanical or other means
should be considered “clore wie selection of building components described in Clause 3.3.

2 There may be a sinii car¢ increase in costs incurred in buildings designed to provide higher
than normal noise «‘tenuation for their type.

1.2 OBJECTIVE

This Stendad is concerned with land use planning and building treatments in the vicinity of
an airpot.. '1he objective is to provide guidance to regional and local authorities,
organ zations, communities and others associated with urban and regional planning and
Yuilding development on the siting and construction of new buildings against aircraft noise
inv:usior and on the acoustical adequacy of existing buildings in areas near aerodromes.

1.:us Standard is not intended to be applied for the purposes of assessing the effects of noise
rom aircraft. However, it should be noted that the effects of noise from aircraft are not
confined to areas where the noise exposure exceeds 20 ANEF and may occur at or below
20 ANEF (see Appendix A for a description of the ANEF system).

1.3 APPLICATION

Application of this Standard should be considered when a building site may be affected by
aircraft noise.

www.standards.org.au © Standards Australia


https://www.stdhive.com/standards/as-20212015-pdf/

	AS 2021:2015 ACOUSTICS-AIRCRAFT NOISE INTRUSION-BUILDING SITING AND CONSTRUCTION 
	PREFACE
	CONTENTS
	FOREWORD
	SECTION 1 SCOPE AND GENERAL 
	1.1 SCOPE 
	1.2 OBJECTIVE 
	1.3 APPLICATION 
	1.4 REFERENCED DOCUMENTS 
	1.5 DEFINITIONS 
	1.5.1 Aerodrome 
	1.5.2 Aircraft noise level 
	1.5.3 Aircraft noise reduction (ANR) 
	1.5.4 Airfield 
	1.5.5 Airport 
	1.5.6 Australian Noise Exposure Forecast (ANEF) 
	1.5.7 Building site 
	1.5.8 Indoor design sound level 


	SECTION 2 BUILDING SITING AGAINST AIRCRAFT NOISE INTRUSION 
	2.1 DETERMINATION OF NOISE EXPOSURE OF BUILDING SITE 
	2.1.1 Aerodromes with ANEF charts 
	2.1.2 Aerodromes without ANEF charts 

	2.2 DETERMINATION OF BUILDING SITE ACCEPTABILITY 
	2.2.1 General 
	2.2.2 Determination of acceptability 

	2.3 ACTION RESULTING FROM ACCEPTABILITY DETERMINATION 
	2.3.1 Acceptable 
	2.3.2 Conditionally acceptable 
	2.3.3 Unacceptable 


	SECTION 3 BUILDING CONSTRUCTION AGAINST AIRCRAFT NOISE INTRUSION 
	3.1 AIRCRAFT NOISE LEVEL 
	3.1.1 General 
	3.1.2 Determine aircraft types 
	3.1.3 Determine distance coordinates for building site relative to aerodrome runways 
	3.1.4 Determine aircraft noise levels [dB(A)] 

	3.2 NOISE REDUCTION REQUIREMENTS 
	3.2.1 Determine indoor design sound level for aircraft flyovers 
	3.2.2 Determine aircraft noise reduction (ANR) required 

	3.3 CONSTRUCTION GUIDELINES 
	3.4 COMPLIANCE TEST 

	APPENDIX A - AUSTRALIAN NOISE EXPOSURE FORECAST SYSTEM 
	A1 GENERAL 
	A2 THE ANEF FORMULA 
	A2.1 General 
	A2.2 Formula derivation 
	A2.3 Traffic forecasts and flight path allocation 
	A2.4 Military aircraft operations 

	A3 TYPES OF AIRCRAFT NOISE CONTOUR CHARTS 

	APPENDIX B - AUSTRALIAN NOISE EXPOSURE FORECAST PROCESS AND PROCEDURE 
	B1 SCOPE 
	B2 PROVISIONS FOR DEVELOPMENT OF ANEF CHARTS 
	B2.1 General 
	B2.2 Allowance for future infrastructure and seasonal effects-Composite ANEF 
	B2.3 Military aircraft movements 
	B2.4 Transparency of assumptions for ANEF charts 

	B3 PREPARATION OF AN ANEF CHART 

	APPENDIX C - EXAMPLE OF APPLICATION OF THIS STANDARD 
	APPENDIX D - METHOD FOR MEASURING AIRCRAFT NOISE REDUCTION (ANR) 
	D1 SCOPE 
	D2 INSTRUMENTATION 
	D2.1 General 
	D2.2 Calibration 
	D2.3 Field checks 

	D3 MEASUREMENTS 
	D3.1 General 
	D3.2 Measurement positions 

	D4 REPORTING OF RESULTS 

	APPENDIX E - METHOD FOR DETERMINING BUILDING SITE ACCEPTABILITY FOR LIGHT GENERAL AVIATION AERODROMES WITHOUT ANEF CHARTS 
	E1 GENERAL 
	E2 PROCEDURE 
	E3 ACTION RESULTING FROM ACCEPTABILITY DETERMINATION 
	E3.1 Acceptable 
	E3.2 Conditionally acceptable 
	E3.3 Unacceptable 


	APPENDIX F - INSULATION AGAINST AIRCRAFT NOISE-DESIGN AND CONSTRUCTION CONSIDERATIONS 
	F1 GENERAL 
	F2 SOUND TRANSMISSION DATA 
	F2.1 General 
	F2.2 Laboratory versus in situ performance 
	F2.3 Importance of low frequencies 
	F2.4 Interpretation of test reports 
	F2.5 Repeatability and reproducibility of test data 
	F2.6 Confidence of test data 

	F3 DESIGN AND CONSTRUCTION CONSIDERATIONS 
	F3.1 General 
	F3.2 Planning 
	F3.3 Choice of elements 
	F3.4 Construction 


	APPENDIX G - SELECTION OF BUILDING COMPONENTS FOR REDUCTION OF AIRCRAFT NOISE 
	G1 GENERAL 
	G1.1 Selection of components 
	G1.2 Number of components 
	G1.3 Aircraft noise attenuation by building components 

	G2 DETERMINE ANAc REQUIRED OF EACH COMPONENT 
	G2.1 General 
	G2.2 Determine number of components (N) 
	G2.3 Determine the ceiling height (h) 
	G2.4 Determine the area ratio (Sc/Sf) for each component 
	G2.5 Estimate the reverberation time (T) of the room, in seconds 
	G2.6 Determine the orientation effect (Kc) for each component 
	G2.7 Determine the aircraft noise attenuation required of each component 

	G3 SELECT MATERIALS AND CONSTRUCTIONS HAVING THE ANAc REQUIRED 
	G3.1 Determination of ANAc 
	G3.2 Limitations of procedure 


	APPENDIX H - DIRECT COMPUTATION OF ANAc 


