INTERNATIONAL ISO
STANDARD 717-2

Fourth edition
2020-12

Acoustics — Rating of sound
insulation in buildings-and of building
elements —

Part 2:
Impact sound insulation

Acoustique — Evaluqtion de I'isolement acoustique des imimeubles et
des éléments de counstruction —

Partie 2: Protectton contre le bruit de choc

Reference number
1SO 717-2:2020(E)

©1S0 2020



https://standardsiso.com/api/?name=9c795fda490e21f9b4ee4b6720520de8

ISO 717-2:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=9c795fda490e21f9b4ee4b6720520de8

Contents

ISO 717-2:2020(E)

Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEIONL. ..ot 8885 v
1 S0P ... 1
2 NOTINATIVE FEEETE@IICES ............ooooiooeee st 1
3 Terms aNd AefiMETIOMNIS ... 2
4 Procedure foni evaluating single-number quantities for impact sound insulation rating......3

4.1 GBIIETAL .t

Anngd

Annd

Annd

Annd

Bibli

4.2 Reference values
4.3 Method of comparison

4.3.1 Measurements in one-third-octave bands.........cccice )i e
4.3.2 Measurements in octave bands

4.4 Statement Of FESUILS ...

4.5 Impact sound insulation measured with heavy and soft impact sources...........focs

Procedure for evaluating the weighted reduction in impact sound pressure level by
floor coverings on bare heavy floors
5.1 (071 11=) -

5.2 ReferencCe flOOT ...l DNt
5.3 (081 T 1 =1 ) o S S
5.4 Statement Of TESULES ... O e

Procedure for evaluating the weighted reduction in impact sound pressure level by
floor coverings on lightweight floors ... b e

6.2 Reference curves for the reference lightweight floors used to calculate ALy ..f.coc
6.3  Calculation
6.4 Statement Of FESUILS ...ttt oo

x A (informative) Additional weighting procedure ... e

x B (informative) Procedure for evaluating the equivalent weighted normalized
impact sound pressure level of bare heavy floors.............. o

x C (informative) Examples of the evaluation of a single-number quantity ...}

x D (normative) Rating method for impact sound insulation measured with a heayy
and soft impagct source

Bl AP LY e

© ISO

2020 - All rights reserved

6.1 (T2 1] o= T T ¢ TSRO (T

iii


https://standardsiso.com/api/?name=9c795fda490e21f9b4ee4b6720520de8

ISO 717-2:2020(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

are

The procedt
described in
different tyy
editorial rul

Attention is
patent right
any patentr
on the ISO li

Any trade n
constitute a

For an expl
expressions
World Trade
iso/forewor

res used-to r‘nvn]np this document and thase intended for its further maintenanc

the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed f¢
es of ISO documents should be noted. This document was drafted in accordance,wit
bs of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may be the subj
5. SO shall not be held responsible for identifying any or all such patént rights. Detd
ghts identified during the development of the document will be in the)Introduction a1
5t of patent declarations received (see www.iso.org/patents).

ime used in this document is information given for the conyenience of users and dosg
1 endorsement.

anation of the voluntary nature of standards, the mieaning of ISO specific term;
related to conformity assessment, as well as inforimation about ISO's adherence t
Organization (WTO) principles in the Technical Bafriers to Trade (TBT), see www.isg
1.html.

This document was prepared by Technical Committee ISO/TC 43, Acoustics, Subcommittee

Building aco
Committee (
Agreement

This fourth
revised.

The main ch

A new A
maximul

Alistofall p

Any feedbac
complete lis

Lstics, in collaboration with the European Committee for Standardization (CEN) TecH
[EN/TC 126, Acoustic properties of building elements and of buildings, in accordance wit
n technical cooperation betweenSO and CEN (Vienna Agreement).

edition cancels and replaces the.third edition (ISO 717-2:2013), which has been techn

anges compared to the previous edition are as follows:

nnex D with a methad for rating heavy/soft impact sound insulation using an A-wei
m impact sound.pressure level.

arts in the SO 717 series can be found on the ISO website.

k or questions on this document should be directed to the user’s national standards bd
fing{of these bodies can be found at www.iso.org/members.html.

r the
h the

bct of
ils of
nd/or

S not

and
p the

Lorg/

5C 2,
nical
h the

jcally

rhted

dy. A

© IS0 2020 - All rights re

served


https://www.iso.org/directives
https://www.iso.org/patents
https://www.iso.org/iso/foreword.html
https://www.iso.org/iso/foreword.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=9c795fda490e21f9b4ee4b6720520de8

ISO 717-2:2020(E)

Introduction

Methods of measurement of impact sound insulation in buildings and of building elements have
been standardized in ISO 10140-3 and ISO 16283-2. These methods give values for the impact sound
insulation which are frequency dependent. The purpose of this document is to standardize a method
whereby the frequency-dependent values of impact sound insulation can be converted into a single
number characterizing the acoustical performance.
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INTERNATIONAL STANDARD

ISO 717-2:2020(E)

Acoustics — Rating of sound insulation in buildings and of
building elements —

Part 2:
Impact sound insulation

)

evel by floor

1 Scope

This focument

a) defines single-number quantities for impact sound insulation in buildingsand of floors

b) dives rules for determining these quantities from the results of-measurements carried out in
dne-third-octave bands in accordance with ISO 10140-3 and ISQ 16283-2, and in octave bands in
dccordance with that option in ISO 16283-2 for field measurements only,

c) defines single-number quantities for the impact sound reduction of floor coverings jand floating
floors calculated from the results of measurements carried out in accordance with ISO 10140-3, and

d) gpecifies a procedure for evaluating the weighted reduction in impact sound pressure |
goverings on lightweight floors.

The pingle-number quantities in accordance .with this document are intended for r3

ting impact

soungl insulation and for simplifying the formulation of acoustical requirements in buildihpg codes. An
additional single-number evaluation in steps(©f 0,1 dB is indicated where it is needed for the expression

of umcertainty (except for spectrum adaptation terms). Numerical values of the si
quantities are specified where required:for calculations.

The

A method for obtaining single-number quantities for bare heavy floors according to their J
in combination with floor eqverings is given in Annex B.

Exanjple calculations,efsingle-number quantities are given in Annex C.

The

2
The

ifating of measurements over an enlarged frequency range is given in Annex A.

rjating of measuréments with a heavy and soft impact source (rubber ball) is given in A

hgle-number

berformance

nnex D.

Tormative references

ollowing documents are referred to in the text in such a way that some or all of

heir content

constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 10140-1, Acoustics — Laboratory measurement of sound insulation of building elements — Part 1:
Application rules for specific products

ISO 10140-3:2010, Acoustics — Laboratory measurement of sound insulation of building elements —
Part 3: Measurement of impact sound insulation

ISO 10140-5, Acoustics — Laboratory measurement of sound insulation of building elements — Part 5:
Requirements for test facilities and equipment

ISO 12999-1, Acoustics — Determination and application of measurement uncertainties in building
acoustics — Part 1: Sound insulation

© IS0 2020 - All rights reserved
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ISO 16283-2:2018, Acoustics — Field measurement of sound insulation in buildings and of building
elements — Part 2: Impact sound insulation

3 Terms

and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

ISO Onli

ne browsing platform: available at https://www.iso.org/obp

IEC Elec

31
single-num
value of the
in 4.3.1 or t}
method spe

Note 1 to ent
Examples are
impact sound|

Note 2 to ent]

3.2
spectrum a
Gy

value to be
sound level,

Note 1 to ent

3.3

weighted r¢
difference b
reference fld

Note 1 to ent
decibels.

Note 2 to ent
decibels. Accq

3.4
equivalent

Ln,eq,O,w

(ropedia: avallable at http://www.electropedia.org/

ber quantity for impact sound insulation rating

elevant reference curve at 500 Hz after shifting it in accordance with the method spe
e value of the relevant reference curve at 500 Hz after shifting it in acterdance wit
ified in 4.3.2, reduced by 5 dB

ry: Terms and symbols for the single-number quantity used depend ph the type of measure
listed in Table 1 for impact sound insulation properties of building elements and in Tablej

y: This quantity is expressed in decibels.

daptation term

added to the single-number quantity (e.g, L;) to take account of the unweighted in
thereby representing the characteristics of{typical walking noise spectra

y: This quantity is expressed in decibels;

duction in impact sound pressure level
btween the weighted normalized impact sound pressure levels derived with a bare |
or or a lightweight reference floor, without and with a floor covering

ry: The quantity derived with a bare heavy reference floor is denoted by AL, and is expres

"y: The quantitynderived with a lightweight reference floor is denoted by AL, and is expres
rding to thetype of reference floor it is denoted as ALy ,,, ALy, ALg -

weighted normalized impact sound pressure level of a bare heavy floor

insulation in buildings. In general, new single-number quantities@re derived in a similar wayj.

rified
h the

ment.
| 2 for

hpact

leavy

ted in

ed in

sum of the

welighted normalized 1Impact sound pressure level oI the bare Tloor under test Wit

the

reference floor covering and the weighted reduction in impact sound pressure level of the reference
floor covering

Note 1 to entry: This quantity is calculated in accordance with the method specified in this document.

Note 2 to entry: This quantity is expressed in decibels.

3.5
A-weighted
L'

iA,Fmax

maximum impact sound pressure level

A-weighted maximum impact sound pressure level determined with Fast time-weighting when

measured w

ith a heavy and soft impact source, the rubber ball

Note 1 to entry: This quantity is expressed in decibels.

2
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Note 2 to entry: For field measurements it is denoted as L'

ISO 717-2:2020(E)

i,Fmax-

Note 3 to entry: It is determined as described in ISO 10140-3, ISO 10140-5 or ISO 16283-2. The reported values
are averaged over all receiving points and all source positions.

3.6

Standardized A-weighted maximum impact sound pressure level
LliA'Fmaer'T : : . . : C
A-weighted maximum impact sound pressure level determined with Fast time-weighting when
measured with a heavy and soft impact source, the rubber ball, and increased by a correction term for
room volume and reduced by a correction term for reverberation time and Fast time weighting

Note

Note

Note
are ay

| to entry: This quantity is expressed in decibels.
P to entry: For field measurements it is denoted as L', gyay 1

B to entry: It is determined as described in ISO 10140-3, ISO 10140-5 or ISO 16283-27 The re
eraged over all receiving points and all source positions.

4 Procedure for evaluating single-number quantities ferJimpact sound

borted values

insulation rating
4.1 | General
The yalues obtained in accordance with ISO 10140-3 andISO 16283-2 are compared with reference
valuds (see 4.2) at the frequencies of measurement withifithe range 100 Hz to 3 150 Hz for m¢asurements
in onp-third-octave bands or 125 Hz to 2 000 Hz for,iheasurements in octave bands.
The qomparison shall be carried out in accordance’with 4.3.
Table 1 — Single-number quantity for impact sound insulation of floors
Derived from one-third-octave band values . .
- - Defined in
Bingle-number quantity Term and symbol
Weighted normalized impact Normalized impact sound pressure 1SO 10140-3:2010 Fprmula (1)
sounf pressure level, L, , level, L
Table 2=Single-number quantities for impact sound insulation in buildings
Derived from one-third-octave band or octave band values . .
- - Defined in
Bingle-number quantity Term and symbol
Weighted normalized impact N lized i t d
8 el o jormajized IMpact SoundPressut®) 150 16283-2:2018 | Fprmula (3)
sounapressureievert, Ln,W TEVTI, L'n
Weighted standardized impact Standardized impact sound _ 1
sound pressure level, L;TW pressure level, L’ . 150 16283-2:2018 Formula (1)

© ISO
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4.2 Reference values

The set of reference values used for comparison with measurement results shall be as given in Table 3.
The reference curves are shown in Figures 1 and 2.

NOTE The reference values for the octave bands 125 Hz to 1 000 Hz are equivalent to the energetic sum
(rounded to integers) of these for the relevant one-third-octave band. The energetic sum from one-third-octave
bands 800 Hz, 1 000 Hz and 1250 Hz is 61,41 dB which is rounded to 61 dB. Despite this, the reference value for
the octave band 1 000 Hz is 62 dB to keep it consistent with older versions of this standard. The reference value
for the octave band 2 000 Hz has been reduced to take care of the one-third-octave band 3 150 Hz, which (for
bare heavy floors) can contribute considerably to the unfavourable deviations.

4.3 Method of comparison

4.3.1 Meadsurements in one-third-octave bands

’

o in one-third-octave bands,/the measurdment

data shall bq given to one decimal place.! Shift the reference curve in increments-ef 1 dB (0,1 dB f¢r the
purpose of pxpression of uncertainty) towards the measured curve until the;sum of unfavourable
deviations ig as large as possible but not more than 32,0 dB.

To evaluate the results of a measurement of L, L7 or L

An unfavourable deviation at a particular frequency occurs when the results of measurements exceed
the referencf value. Only the unfavourable deviations shall be taken inte’account.

The value, in decibels, of the reference curve at 500 Hz, after shifting it in accordance witHf this

L ’ 4 .
procedure, is L, , L}, or Ly respectively.

Table 3 — Reference values.for impact sound

Frequency Referer:jc];: values
Hz One-thikd-octave bands Octave bands
100 62
125 62 67
160 62
200 62
250 62 67
315 62
400 61
500 60 65
630 59
200 cq
1000 57 62
1250 54

1) The different parts of ISO 10140 and ISO 16283 state that the results shall be reported “to one decimal place”.
However, if the octave or one-third-octave values have been reported with more than one decimal digit, the values
shall be reduced to one decimal place before use in the calculation of the single number rating. This is done by taking
the value in tenths of a decibel closest to the reported values: XX,XYZ ZZ ... is rounded to XX, X if Y is less than 5 and
to XX,X + 0,1 if Y is equal to or greater than 5. Software developers should ensure that this reduction applies to the
true input values and not only to the displayed precision (as shown on the screen or printed on paper). Generally
this can be implemented by the following sequence of instructions: multiply the (positive) number XX,XYZ ZZ ... by
10 and add 0,5, take the integer part and then divide the result by 10. For further details see ISO 80000-1[1],

4 © IS0 2020 - All rights reserved
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ISO 717
Table 3 (continued)
Reference values
Frequency dB
Hz One-third-octave bands Octave bands
1600 51
2000 48 49
2500 45
3150 42

4.3.2

To ev
given
exprq
large

The
procq

Anu
ther

4.4

The 4
meas

The
[SO 1

EXAM

L

Spect

For f
quan
be di
meas

Measurements in octave bands

aluate the results of a measurement of L;l or L;IT in octave bands, the measurement
to one decimal place.D) Shift the reference curve in increments of 1 dB (0,1,dB for th

as possible but not more than 10,0 dB.

yalue, in decibels, of the reference curve at 500 Hz, after shiftibg it in accordan

dure and then reducing itby 5dBis L; , or L ., respectively:

eference value. Take into account only the unfavourable deviations.

Statement of results

urements shall also be given in the form of adiagram as specified in ISO 10140-3 and

Incertainty of the weighted single-number quantities may also be stated, in acco
2999-1. In this case the numbers shall-be given to one decimal place.

[PLE

w=532 110

I,

rum adaptation terms)do not have uncertainty values of their own.

eld measurements in accordance with ISO 16283-2, it shall be stated whether the si
Lity is calculated from results in one-third-octave bands or octave bands. In gener
fferences between single-number quantities calculated from one-third octave or
urements 0f about 1 dB. Ratings based on one-third octave band measurements are

Hata shall be
e purpose of

bssion of uncertainty) towards the measured curve until the sum of unfayourable deyiations is as

re with this

hfavourable deviation at a particular frequency occurs when‘the results of measurenients exceed

ppropriate single-number quantity shall be givzen with reference to this document. The results of

SO 16283-2.

rdance with

hgle-number
1], there can
pctave band
preferred.
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Figure 1 — Curve of reference values for impact sound, one-third octave bands

L A

70 o7
67 65

60

50 49

40

125 250 500 1000 2000 f
Key
f  frequency, in Hz

L  referencd value, in dB

Figure 2 — Curve of reference values for impact sound, octave bands

4.5 Impact sound insulation measured with heavy and soft impact sources

When impact measurements are carried out using the rubber ball as an impact source as described in
ISO 10140-3 or ISO 16283-2, the rating method to determine the single-number quantity, which is an
A-weighted maximum impact sound pressure level, shall be calculated according to Annex D.

6 © IS0 2020 - All rights reserved
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5 Procedure for evaluating the weighted reduction in impact sound pressure
level by floor coverings on bare heavy floors

5.1 General

The reduction of impact sound pressure level (improvement of impact sound insulation), AL, of floor
coverings when tested on a homogeneous concrete slab floor as described in ISO 10140-1 is independent
of the normalized impact sound pressure level of the bare floor, L, ,. However, the weighted normalized
impact sound pressure levels of the floor with and without a floor covering depend to some extent on
Ly o- In order to obtain comparable values for AL,, between laboratories, it is therefore necessary to

relatethemeaswredvalucsof AL toarefercnce foor

5.2 |Reference floor
The rjeference floor is defined by the values for the normalized impact sound pressure leve¢l L, o given
in Taple 4 and Figure 3.
Table 4 — Normalized impact sound pressure,level
of the reference floor
Frequency Lyro Liyend? Lyt to?
for heavyweight for lightweight for lightfjweight
floors floors'C1 and C2 floors C3
Hz dB dB dB
100 67 78 69
125 67,5 78 7%
160 68 78 7
200 68,5 78 7
250 69 78 7
315 69,5 78 7
400 70 76 7
500 70,5 74 7
630 71 72 7
800 71,5 69 7¢
1000 72 66 74
1250 72 63 72
1.600 72 60 69
2000 72 57 66
2500 72 54 6
3150 72 51 60
Ly 10w OF Ly ¢ row dB 78 (77,6 dB) 72 (71,8 dB) 75 (75,0 dB)
Cp0OF Cprg dB -11 (-10,3 dB) 0 (0,0 dB) -3 (-2,8 dB)
a2 The index, t, is used to distinguish results for lightweight floors from those for heavyweight floors; it originates from
the word “timber”.

The weighted normalized impact sound pressure level of the heavy reference floor, L evaluated in

accordance with 4.3.1, is 78 dB (77,6 dB).

n,r,0,w’

NOTE The values given in Table 4 represent a straight-line idealization of the normalized impact sound
pressure level of a 120 mm homogeneous concrete floor slab, levelling off, as in the practical case, at frequencies
above 1 000 Hz.

© IS0 2020 - All rights reserved 7
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X  frequency (Hz)
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1  heavywejght floor
2 lightweight floors C1 and C2
3 lightweight floor C3

5.3 Calcujation

Figure 3 — Referencecurves for standard reference floor elements

Calculate th¢ weighted #eduction of impact sound pressure level AL, according to Formulas (1) and (2):

Ln,r = Ln,r,O —AL 1
ALW:LI,I ,G,VV_LU,I,VV =78— mrw (2)
where

© IS0 2020 - All rights reserved
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Ly, is the calculated normalized impact sound pressure level of the reference floor with the
floor covering under test;

Lyro is the defined normalized impact sound pressure level of the reference floor (see Table 4);

AL is the reduction in impact sound pressure level measured in accordance with ISO 10140-1;

L,  is the calculated weighted normalized impact sound pressure level of the reference floor
with the floor covering under test;

Lyrow isobtained from L, .,inaccordance with 4.3.1

5.4 | Statement of results

The gingle-number quantity AL,, shall be given with reference to this document’in’ accordance with
ISO 12999-1. The results of measurements shall also be given in the form of a“diagram aq specified in
SO 1j0140-1.

The yncertainty of AL,, may also be stated. In this case the numbers shall be given to one d¢cimal place.
EXAMPLE

AL, =189+ 1,1

Spectrum adaptation terms do not have uncertainty values.of their own.

The feduction in impact sound pressure level measured on a concrete floor slab a§ defined in
ISO 10140-1 and the single-number quantity AL ,may only be used in connection with similar types
of massive floors (concrete, hollow concrete, hallow bricks, etc.); it is not appropriate for jise on other
types of construction.

6 Procedure for evaluating the weighted reduction in impact sound pressure
level by floor coverings on lightweight floors

6.1 | General

The reduction of impact-sound pressure level (improvement of impact sound insulation), AL, 1, AL, 5,
AL, 31 of floor coveririgs'when tested on one of the three lightweight reference floors as fescribed in
ISO 10140-5 is indépendent of the normalized impact sound pressure level of the bare reference floor
Ly 1,4 Ly r2,0 and-Ly 3 o, TESpPectively.

Howg¢ver, theweighted, normalized impact sound pressure levels of a lightweight floor withjand without
a floqr cavering depend on the L, , ; value for the bare floor on which the floor covering is uped. In order
to obfdin values for AL, ,, whlch are comparable between laboratories and espec1ally whicH can be used
to calculate the mormalized Tmpact sound pressure fevel of ightwetght floors with the floor covering,
the measured values of ALy, AL and AL, 5 shall be related to the respective reference curves for the
lightweight floors given in ISO 10140 5.

6.2 Reference curves for the reference lightweight floors used to calculate AL, ,

In ISO 10140-5, there are three different reference lightweight floors and, therefore, it is necessary to
define different types of reference curves for the calculation of AL, ,,. The reference curves are defined
by the relevant values for L,  .,. Table 4 contains the reference values for L, ; .o along with the weighted,
normalized impact sound pressure levels for the different reference floors.

Values of AL, calculated with the reference floor for type C1 or C2 shall be designated as AL, {, or
AL 5 respectlvely, values of AL, calculated with the reference floor for type C3 shall be designated
as ALt'3,W

© IS0 2020 - All rights reserved 9
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6.3 Calculation

The calculation shall be carried out as specified in 5.3, substituting the heavy reference floor by a
lightweight reference floor.

6.4 Statement of results

The single-number quantity AL, AL, or AL 3, shall be given with reference to Clause 6. The
results of measurements shall be given in the form of a diagram as specified in ISO 10140-1.

10 © IS0 2020 - All rights reserved
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Annex A
(informative)

Additional weighting procedure

A.1 General

This [annex introduces an additional rating method by describing an adaptation termHased on the
unwgighted linear impact sound level.

The yjating by L, ,, has been shown to be quite adequate in characterizing impagtndise likg walking for
wooden floors and concrete floors with effective coverings such as carpets grifloating floors. However,
it inspfficiently takes into account level peaks at single (low) frequencies, for'instance witH timber joist
floors, or the behaviour of bare concrete floors in this respect. There is cleacevidence (see References [ 3]
to [6]) that the unweighted impact level of the tapping machine is more representative of the¢ A-weighted
impart levels as caused by walking for all types of floor, while thigyrating is also more restrictive to
single noise peaks (replacing thereby the 8 dB rule which was uséd in [SO 717-2:1982).

Therefore an adaptation term Cj is introduced to take this ‘effect into account, given ap a separate
number which cannot be confused with the value for I This term is so defined that|for massive
floors with effective coverings its value is about zerogwhile for timber joist floors withl dominating
low frequency peaks it will be slightly positive. For concrete floors without cover or with less effective
covering, it will range from -15 dB to 0 dB.

If thgse effects are to be taken into account in requirements, these could be written a$ the sum of
L . landC,

n,w

A.2 | Calculation of spectrum adaptation term

A.2.1 Spectrum adaptationterm for impact sound level

Measured values of L, L;\or L ;. in one-third-octave bands in the frequency range 100 HZ to 2 500 Hz

or injoctave bands inthefrequency range 125 Hz to 2 000 Hz shall be given to one decimdl place, then

added up on an enefggtic basis L L or L and rounded to an integer.?)

’
n,sum’ ~n,sum nT,sum

NOTE The summation on an energetic basis is calculated for k frequency bands by

k
L: /10
=10 nglO i/
=1

I~

The resulting spectrum adaptation term Cj is then calculated as an integer from one of Formulas (A.1)
to (A.3):

CI :(Ln,sum _15_Ln,w ) (A1)
Gy :(Lgl,sum_ls_l‘r’l,w) (A.2)

2) XXYZZZ..isrounded to XXifYislessthan 5 and to XX + 1ifY is greater than or equal to 5. For further details see
ISO 80000-1[11, Software implementers should be aware that calculation of the spectrum adaptation terms involves
floating-point calculations that are never exact and may incur rounding errors. In some rare cases, this may lead to a
difference of +1 dB or -1 dB in the final result. In order to avoid rounding errors, it is strongly recommended that the
highest possible machine accuracy available be used for floating-point representation and mathematical operations.

© IS0 2020 - All rights reserved 11
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CI (LnT sum -15- LnTW)

NOTE

frequency range (including 50 Hz + 63 Hz + 80 Hz). The term is then denoted as C| 59_; 500 0T C 63-2 000

(A.3)

Calculations of the spectrum adaptation term can additionally be carried out for an enlarged

An example of the calculation of the single-number quantity and the adaptation term is given in Annex C.

A.2.2 Spectrum adaptation term for the impact sound reduction of floor coverings

To gather experlence in the field of the unwelghted 1mpact sound level in addition to the calculatlon of

the weighte; :
a spectrum pdaptation term for flat response for the 1mpact sound reduction may be determlnei and
stated. This gpectrum adaptation term C, is calculated from

Cia=Cro=Cir (A.4)
where

€y, isfthe spectrum adaptation term for the reference floor with the floor covering under tet;

Ci o is|the spectrum adaptation term for the reference floor with\k, |, in accordance with|A.2.1

where C; ., =-11 dB.

For calculatjons of uncertainty where one decimal place is required, C; ., = -10,3 dB.
A single-number reduction based on the unweighted linear<impact sound pressure level AL;;, mpy be
calculated frjom

ALy, =ln,r,O,w +Cl,r,0 _(Ln,r,w +CI,r )=ALW +Cpp (A.5)
where

L, |is the calculated normalized.impact sound pressure level of the reference floor with the

floor covering under test;

L, 0w |isobtained from L, ¢gjinaccordance with 4.3.1 where L, ., = 78 dB.
For calculatjons of uncertainty,where one decimal place is required, L, .o, = 77,6 dB.
A.2.3 Spe¢trum adaptation term for the impact sound reduction of floor coverings on
lightweight floors
To gather ekpetience with the unweighted impact sound level for lightweight floors, a spedtrum
adaptation tetm for flat response for the impact sound reduction may also be calculated for the|floor

coverings on lightweight tloors. The spectrum adaptation term, (‘IA,t' is calculated from Formula [A.6 ):

Ciat =Crero—Crer

12

(A.6)
is the spectrum adaptation term for the lightweight reference floor with the floor covering
under test;
is the spectrum adaptation term for the lightweight reference floor with L, , ., — it takes the

value 0 dB for the reference curve for floors of type C1 and C2 and -3 dB for the reference

curve for floors of type C3.
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https://standardsiso.com/api/?name=9c795fda490e21f9b4ee4b6720520de8

ISO 717-2:2020(E)

For calculations of uncertainty where one decimal place is required, ;.o is 0,0 dB for the reference
curve for floors of type C1 and C2 and-2,8 dB for the reference curve for floors of type C3.

Values of €}, , calculated with the lightweight reference floor of type C1, C2 or C3 shall be respectively
designated as Cyp ¢y, Cjp 2 and Cpp 3.

A single-number reduction based on the unweighted linear impact sound pressure level AL, . may be
calculated from

Al‘t lin — Ln tr,0,w +CI t,r,0 ( n,t,r,w +Cl,t,r ):ALt,w +CIA,t (A.7)

wherfe

L. trw isthecalculated normalized impact sound pressure level of the lightweight reference floor
with the floor covering under test;

is obtained from L, , ., in accordance with 4.3.1. Values for L are listed in Table 4 for

the three lightweight reference floor types.

n,t,r,0,w n,t1,0,w

Valugs of AL, |;, calculated with the lightweight reference floor of type €1;C2 or C3 shall befrespectively
designated as AL y;,, , ALy i and ALy,

© IS0 2020 - All rights reserved 13
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Annex B
(informative)

Procedure for evaluating the equivalent weighted normalized

B.1 General

For the rating of impact sound properties of floors in general, the weighted normalized impact s

pressure le

Therefore i
pressure lev
with respect

The equival
3.4), can be
floor with a

L

n,w

=L

n|

where

Ln,eq,O,W

AL

w

NOTE It

Formula (B.2
is given by Fq

LH,W :LII

or

nw +C,

—_—

where

impact sound pressure level of bare heavy floors

1, L

, L, »1s used. However, a bare concrete floor is seldom used without a floot covering

this annex a method to calculate an equivalent weighted normalized impact 4
el for bare concrete floors is given to describe the impact sound insulation of a bare
to the effect of a floor covering on this floor.

ent weighted normalized impact sound pressure level of a bake heavy floor, L ., o
used to calculate the weighted normalized impact sound pressure level L, of this
floor covering with known AL, as follows:

eq,0,w _ALW

n,w’

s the equivalent weighted normalized impact sound pressure level of a bare heavy flo
s the weighted reduction in impactsgund pressure level.

s possible to show that L, ., o, in‘Eérmula (B.1) may be substituted by (L, o, + Cjo + 11) t
| and that L, , for a bare floor characterized by L with a covering characterized by AL, ang

rmula (B.3)

ow tCio +11—ALW

n,0,w

:Ln,O,w +Cl,0 ALy, =Ln,O,w +CI,0 _(ALW +Cip )

ound
ound
floor

| (see
bare

(B.1)

or;
b give

| AL,

(B.2)

(B.3)

Ln,O,W is

Co s

the weighted normalized 1Impact sound pressure Ievel oI a bare heavy I100T;

the spectrum adaptation term for the bare floor.

B.2 Reference floor covering

The reference floor covering is defined by the values for the reduction of impact sound pressure level

(improveme

The weighte

nt of impact sound insulation), AL, given in Table B.1.

d reduction in impact sound pressure level of the reference floor covering, AL,

in accordance with Clause 5, is 19 dB.

NOTE
in impact sou

14

nd pressure level by a floor covering, with a slope of 12 dB per octave.

evaluated

The values given in Table B.1 represent a straight-line idealization of the general shape of the reduction
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Table B.1 — Reduction in impact sound pressure level
of the reference floor covering

B.3 | Calculation

Frequency AL,
Hz dB
100 0
125 0
160 0
200 2
ALY 8]
315 10
400 14
500 18
630 22
800 26

1000 30
1250 30
1600 30
2000 30
2500 30
3150 30

The gquivalent weighted normalized impact sound pressure level of bare massive floors, Ly, oq 0w IS
calcuflated using Formulas (B.4) and (B.5):
ln,l =Ln,0 _ALr (B.4)
ln,eq,O,w :Ln,l,w +ALI‘,W :Ln,l,w +19 (B.5)
wherje
.1 isthe calculated normalized impact sound pressure level of the floor under test with the
reference floor covering;
Lp. > is the normalized impact sound pressure level of the bare floor under test, measured in
accordance with 1SQ 10140-3;
AL.  isthe defined reduction in impact sound pressure level of the reference floor covering (see
Table B.1);
L,1, Iis the calculated weighted normalized impact sound pressure level of the floor under test

with the reference floor covering and is obtained from L, ; in accordance with 4.3.

© IS0 2020 - All rights reserved 15
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Annex C
(informative)

Examples of the evaluation of a single-number quantity

Examples are given of the evaluation of a single-number quantity based on the result of:

. 1 1 PR |
a) MeasureTreTIts TIT d [dD0Tdt0Ty WICIT:

— det¢rmination of the impact sound level of a bare heavy floor, and of that floor with’a|floor
covering (Table C.1),

— det¢rmination of the reduction in impact sound pressure level of the floor coyering (Tablg C.2);

b) measur¢ments in situ with determination of the impact sound level of the flgoy (Table C.3).

16 © IS0 2020 - All rights reserved
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