BRITISH STANDARD BS EN
12354-2:2000

Building acoustics —
Estimation of acoustic
performance of
buildings from the
performance of
elements —

Part 2: Impact sound insulation between
rooms

The European Standard EN 12354-2:2000 has the status of a
British Standard

1CS 91.120.20

LAY . =
NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW w
1 . W .
Document Sharing Hub

Full document details: BS EN 12354-2:2000


http://www.avadocuments.com/doc/bs-en-12354-2-2000
http://www.avadocuments.com/doc/bs-en-12354-2-2000

BS EN 12354-2:2000

National foreword

This British Standard is the official English language version of EN 12354-2:2000.

The UK participation in its preparation was entrusted by Technical Committee
B/209, General building codes, to Subcommittee B/209/18, Sound insulation, which
has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests informed;

— monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this subcommittee can be obtained on request
to its secretary.

Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled “International Standards Correspondence Index”, or by using the
“Find” facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 33 and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.
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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 126, Acoustic properties of
building products and of buildings, the Secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical text
or by endorsement, at the latest by September 2000, and conflicting national standards shall be withdrawn at the
latest by September 2000.

It is the first version of a series of standards, specifying calculation models in building acoustics. Although the
standard covers the main types of building construction it cannot as yet cover all variations in the construction of
buildings. It sets out an approach for gaining experience for future improvements and developments.

During the preparation of this standard and the related EN 12354-1:2000, it became clear that some of the
element data necessary based on standardized measurement methods are not yet available, hence some
informative annexes have been added to explain what is needed, to indicate possible measurement methods and
to illustrate this with some indicative acoustical data. These annexes should form the basis for new or revised
standards for building elements, which would replace these annexes. This standard includes six annexes.
Annex A is normative and annexes B to F are informative.

The accuracy of this standard can only be specified in detail after widespread comparisons with field data, which
can only be gathered over a period of time after establishing the prediction model. To help the user in the mean
time, indications of the accuracy have been given, based on earlier comparisons with comparable prediction
models. It is the responsibility of the user (i.e. a person, an organization, the authorities) to address the
consequences of the accuracy, inherent for all measurement and prediction methods, by specifying requirements
for the input data and/or applying a safety margin to the results or applying some other correction.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies calculation models designed to estimate the impact sound insulation between
rooms in buildings, primarily on the bases of measured data which characterizes direct or indirect flanking
transmission by the participating building elements and theoretically derived methods of sound propagation in
structural elements.

A detailed model is described for calculation in frequency bands; the single number rating of buildings can be
determined from the calculation results. A simplified model with a restricted field of application is deduced from
this, calculating directly the single number rating, using the single number ratings of the elements.

This European Standard describes the principles of the calculation scheme, lists the relevant quantities and
defines its applications and restrictions. It is intended for acoustical experts and provides the framework for the
development of application documents and tools for other users in the field of building construction, taking into
account local circumstances.

The calculation models described use the most general approach for engineering purposes, with a clear link to
measurable quantities that specify the performance of building elements. The known limitations of these
calculation models are described in this standard. Users should, however, be aware that other calculation models
also exist, each with their own applicability and restrictions.

The models are based on experience with prediction for dwellings; they could also be used for other types of
buildings, provided the construction systems and dimensions of elements are not too different from those in
dwellings.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies.

EN ISO 140-1, Acoustics — Measurement of sound insulation in buildings and of building elements — Part 1:
Requirements for laboratory test facilities with suppressed flanking transmission (ISO 140-1:1997).

EN ISO 140-3, Acoustics — Measurement of sound insulation in buildings and of building elements — Part 3:
Laboratory measurements of airborne sound insulation of building elements (ISO 140-3:1995).

EN ISO 140-6, Acoustics — Measurement of sound insulation in buildings and of building elements — Part 6:
Laboratory measurements of impact sound insulation of floors (ISO 140-6:1998).

EN ISO 140-7, Acoustics — Measurement of sound insulation in buildings and of building elements — Part 7: Field
measurements of impact sound insulation of floors (ISO 140-7:1998).

EN ISO 140-8, Acoustics — Measurement of sound insulation in buildings and of building elements — Part 8:
Laboratory measurements of the reduction of transmitted impact noise by floor coverings on a heavyweight
standard floor (ISO 140-8:1997).

EN ISO 140-12, Acoustics — Measurement of sound insulation in buildings and of building elements — Part 12:
Laboratory measurement of room-to-room airborne and impact sound insulation of an access floor
(ISO 140-12:2000).

EN ISO 717-1, Acoustics — Rating of sound insulation in buildings and of building elements — Part 1: Airborne
sound insulation (ISO 717-1:1996).

EN ISO 717-2:1996, Acoustics — Rating of sound insulation in buildings and of building elements — Part 2: Impact
sound insulation (ISO 717-2:1996).
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EN 12354-1:2000, Building acoustics — Estimation of acoustic performance of buildings from the performance of
elements — Part 1: Airborne sound insulation between rooms.

prEN ISO 10848-1, Acoustics — Laboratory measurement of flanking transmission of airborne and impact sound
between adjoining rooms — Part 1: Frame document (ISO/DIS 10848-1:1999).

3 Relevant quantities

3.1 Quantities to express building performance

The impact sound insulation between rooms in accordance with EN ISO 140-7 can be expressed in two related
quantities. These quantities are determined in frequency bands (one-third octave bands or octave bands) from
which the single number rating for the building performance can be obtained in accordance with
EN ISO 717-2:1996, for instance L' w, L'nTw OF (L'nT.w + Ci).

3.1.1  Normalized impact sound pressure level L'y: The impact sound pressure level corresponding to the
reference equivalent absorption area in the receiving room:

L7 =1, +10lg-2-dB (1)
Ao
where
L; is the impact sound pressure level measured in the receiving room, in decibels;

A is the measured equivalent absorption area of the receiving room, in square metres;
Ao is the reference equivalent absorption area; for dwellings A, = 10 m?.
This quantity is to be determined in accordance with EN ISO 140-7.

3.1.2 Standardized impact sound pressure level L'n1: The impact sound pressure level corresponding to a
reference value of the reverberation time in the receiving room:

Ly = L —10IngB 2)
To
where
T is the reverberation time in the receiving room, in seconds;

To is the reference reverberation time (for dwellings: To = 0,5 s).
This quantity is to be determined in accordance with EN ISO 140-7.
3.1.1.1  Relation between quantities
The relation between the quantities L'yt and L'y, is given by:

016V

nT =L, —101g =L, -10Ig 0,032V dB (3)
AoTo
where
74 is the volume of the receiving room, in cubic metres.
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It is sufficient to estimate one of these quantities to deduce the other one. In this document the normalized impact
sound pressure level L', is chosen as the prime quantity to be estimated.

3.2 Quantities to express element performance

The quantities expressing the element performance are used as part of the input data to estimate building
performance. These quantities are determined in one-third octave bands and can also be expressed in octave
bands. In relevant cases a single number rating for the element performance can be obtained from this, in
accordance with EN ISO 717-2:1996, for instance Lnaw(C)), ALw(Cia) or ALjin and Rw(C; Cyy).

3.21 Normalized impact sound pressure level L,: The impact sound pressure level corresponding to the
reference equivalent sound absorption area in the receiving room:

L, =L +101g-2 B (4)
AO
where
L; is the impact sound pressure level measured in the receiving room by using the standard tapping

machine in accordance with EN ISO 140-7, in decibels;
A is the measured equivalent absorption area of the receiving room, in square metres;
Ao is the reference equivalent absorption area with Ag = 10 mZ.
This quantity is to be determined in accordance with EN ISO 140-6.

3.2.2 Reduction of impact sound pressure level AL (improvement of impact sound insulation): The
reduction in normalized impact sound pressure level resulting from installation of the test floor covering:

AL=L,, —L, dB 5)
where

Lno is the normalized impact sound pressure level in the absence of floor covering, in decibels;

Lnp is the normalized impact sound pressure level when the floor covering is in place, in decibels.
This quantity is to be determined in accordance with EN ISO 140-8.
3.2.3 Reduction of impact sound pressure level ALg4: The reduction of impact sound pressure level by an
additional layer on the receiving side of the separating element (floor). This quantity has to be determined in
accordance with EN ISO 140-8.
3.2.4 Normalized flanking impact sound pressure level L, : The space and time average sound pressure
level in the receiving room produced by a standardized tapping machine operating at different positions on the
element in the source room, normalized to the reference equivalent sound absorption area (Ao) in the receiving

room; A, = 10 m?. Transmission is only considered to occur through a specified flanking element, e.g. access
floor:

Lns =L, +10|gAidB 6)

(o}

This quantity is to be determined in accordance with prEN ISO 10848-1.

NOTE For access floors see EN ISO 140-12.
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3.2.5 Airborne sound reduction index R: Ten times the common logarithm of the ratio of the sound power
W4 incident on a test specimen to the sound power W» transmitted through the specimen:

R =101gM g8 7)
W,

This quantity is to be determined in accordance with EN ISO 140-3.

3.2.6 Sound reduction improvement index AR: The difference in sound reduction index between a basic
structural element with an additional layer (e.g. a suspended ceiling) and the basic structural element without this
layer for direct transmission.

Annex D of EN 12354-1:2000 gives information on the determination and the use of this quantity.

3.2.7 Vibration reduction index Kjj: This quantity is related to the vibrational power transmission over a
junction between structural elements, normalized in order to make it an invariant quantity. It is determined by
normalizing the direction-averaged velocity level difference over the junction, to the junction length and the
equivalent absorption length, if relevant, of both elements in accordance with the following equation:

D. . +D. . |
Kj=—2——"1+10lg——dB (8)
2 ai aj
where
Dv,ij is the junction velocity level difference between elements i and j, when element i is excited, in
decibels;
Dv,ji is the junction velocity level difference between elements j and i, when element j is excited, in
decibels;
lij is the common length of the junction between element i and j, in metres;
a is the equivalent absorption length of element i, in metres;
a is the equivalent absorption length of element j, in metres.

The equivalent absorption length is given by:

. 221°S [frer.

coTs f ®)
where
T is the structural reverberation time of the element i or j, in seconds;
S is the area of element i or j, in square metres;
f is the centre band frequency, in Hertz;

fref  is the reference frequency; fref = 1 000 Hz;
is the speed of sound in air, in metres per second.

NOTE 1 The equivalent absorption length is the length of a fictional totally absorbing edge of an element if its critical
frequency is assumed to be 1 000 Hz, giving the same loss as the total losses of the element in a given situation.
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The quantity Kjj is to be determined in accordance with prEN ISO 10848-1.

NOTE 2  For the time being values for this quantity can be taken from annex E of EN 12354-1:2000 or be deduced from
available data on the junction velocity level difference according to that annex.

3.2.8 Other element data

For the calculation additional information on the elements can be necessary, e.g.:
— mass per unit area, m', in kilograms per square metre;

— type of element;

— material;

— type of junction.

3.3 Other terms and quantities
Direct transmission: Transmission due to impact excitation and sound radiation from a separating element.
Indirect structure-borne transmission (flanking transmission): Transmission of sound energy from an

excited element in the source room to a receiving room via structural (vibrational) paths in the building
construction, e.g. walls, floors, ceilings.

Direction-averaged junction velocity level difference D, ; : The average of the junction level difference from
element i to j and from element j to i:

D, +D, :
Dyjj = % (10)

Flanking normalized impact sound pressure level Ly jj: Average sound pressure level in the receiving room
due to impact excitation of element i (floor) in the source room and sound radlatlon only by element j in the
receiving room, normalized to the reference equivalent absorption area of Ag = 10 mZ.

Further symbols used in this standard appear in annex A.

4 Calculation models

4.1 General principles

The sound power radiated into the receiving room is due to sound radiated by each structural element in that
room. The sound radiated by each of the structural elements is caused by sound transmitted to that element due
to impact on a structural element in the source room. It is assumed that the transmission via each of these paths
can be considered to be independent and that the sound and vibrational fields behave statistically, so that the
impact sound pressure level L', can be obtained by addition of the energy transmitted via each path. The
transmission paths considered are defined in Figure 1, where d indicates the direct impact sound transmission
and f flanking impact sound transmission.

For rooms above each other the total impact sound pressure level L', in the receiving room is determined by:

L1 ~101g] 1 oLn.a/10 210Ln,J/1o (11)
j=1
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where
Lng is the normalized impact sound pressure level due to direct transmission, in decibels;
Lnjj is the normalized impact sound pressure level due to flanking transmission, in decibels;

n is the number of elements.

f, o f2

Figure 1 — Definition of sound transmission paths between two rooms, above each other and next to
each other respectively

For rooms next to each other the total impact sound pressure level L', in the receiving room is determined by:

n "
Ly =101g Y 10"

j=1

dB (12)

NOTE 1 For common situations the number of flanking elements to consider is n = 4 for rooms above each other and n = 2
for rooms next to each other.

The detailed model calculates the building performance in frequency bands, based on acoustic data for the
building elements in frequency bands (one-third octave bands or octave bands). As a minimum the calculation
has to be performed for octave bands from 125 Hz to 2 000 Hz or for one-third octave bands from
100 Hz to 3 150 Hz. From this the single number rating for the building performance can be obtained in
accordance with EN 1ISO 717-2:1996.

NOTE 2 The calculations can be extended to higher or lower frequencies if element data are available for these
frequencies. However, no information is available at this time on the accuracy of calculations for the extended lower frequency
regions.

The detailed model is described in 4.2.

The simplified model calculates the building performance directly as a single number rating, based on the single
number ratings of the performance of the elements involved.

The simplified model is described in 4.3.
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