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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.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

5 drawn to the possibility that some of the elements of this document may be the subjec
ts. ISO shall not be held responsible for identifying any or all such patént rights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

For an explanation on the voluntary nature of standards, the . meaning of ISO specific terms

expression
World Trad
URL: www

s related to conformity assessment, as well as inforimation about ISO’s adherence to
e Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follow
Liso.org/iso/foreword.html.
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Acoustics — Laboratory and field measurement of flanking
transmission for airborne, impact and building service
equipment sound between adjoining rooms —

Part 3:

Application to Type B elements when the junction has a
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bstantial influence

Scope

10848 (all parts) specifies measurement methods to characterize the flanking transmig
everal building components.

50 10848-1) when the junction has a substantial influence.

oratory measurements are used to quantify the performance of the junction with §

in situ performance and it is not usually possible to suppress unwanted flanking tr
iciently; hence, the results can only be considered reépresentative of the performance of th
n installed in that particular building structure.

5 document is referred to in ISO 10848-1:2017, 4.5 as being a supporting part to the framg
applies to Type B elements that are striucturally connected as defined in ISO 10848-1.

measured quantities can be used:to-compare different products, or to express a require
It data for prediction methods, su¢h as ISO 12354-1 and ISO 12354-2.

relevant quantity to be measured is selected according to ISO 10848-1:2017, 4.5. The pe
he building components-is-expressed either as an overall quantity for the combination
junction (such as Dy and/or Ly gjj and/or Lyeo fij) or as the normalized direction-aver3

1 difference D
elements.

of a junction. Dy, ¢ jj, Ln £ij, Lneo,f,j and D depend on the actual din

V, it v,ij,n

Normative references

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

con

stitutes requirements of this document. For dated references, only the edition cited 3

sion of one

5 document specifies laboratory and field measurements of buildings for Type B elemenits (defined

uppressed

king transmission from the laboratory structure. Field measurements are used to characterize

hnsmission
atjunction

document

nent, or as

rformance
of elements
ge velocity

hensions of

pir content
pplies. For

undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 717-1, Acoustics — Rating of sound insulation in buildings and of building elements — Part 1: Airborne
sound insulation

ISO 717-2, Acoustics — Rating of sound insulation in buildings and of building elements — Part 2: Impact
sound insulation

ISO 10848-1:2017, Acoustics — Laboratory and field measurement of flanking transmission for airborne,
impact and building service equipment sound between adjoining rooms — Part 1: Frame document

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

s and definitions

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

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

— ISOOn

3.1
normalize
Dn,f
difference
sound sour
the resulti

A

an = 141—L2 —101g—

] AO

where

L1 isfhe average sound pressure level in the source room, in dB;
Ly isfthe average sound pressure level in the receiving room, i dB;
A isthe equivalent sound absorption area in the receiving room, in m?;
Ap isthe reference equivalent sound absorption area, in m2; Ag = 10 m2.

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

Note 2 to en)|
(such as wi
of several pj
connected ¢

3.2
normalize
Ln,f

space and
operating
only occur
absorption

L f=l

[EC Electropedia: available at http://www.electropedia.org/

line browsing platform: available at http://www.iso.org/obp

laval difforanca

d-Hankinglevel difference

n the space and time averaged sound pressure level produced in two rooms by onéer 1
ces in one of them, when the transmission only occurs through a specified flankingpath
s normalized to an equivalent sound absorption area in the receiving room according to

try: For clarity, the term Dy, ris used when only one flanking path determines the sound transmis
h suspended ceilings) and the term.Df f; is used when only one specified transmission path if
aths is considered (such as with strycture-borne sound transmission on junctions of three or
lements).

d flanking impact sound pressure level

it different positions on a tested element (floor) in the source room, when the transmis
s through a{spécified flanking path and the result is normalized to an equivalent so
area, in the’receiving room according to

A
+410Jg —
2 ng

ore
and

Kion
out
four

time averaged sound pressure level in the receiving room produced by a tapping macline

bion
und

where

Ly
A

is the average sound pressure level in the receiving room, in dB;

is the equivalent sound absorption area in the receiving room, in m2;

Ao is the reference equivalent sound absorption area, in m2; Ag = 10 m2.

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

Note 2 to entry: For clarity, the term Ly ris used when only one flanking path determines the sound transmission
(such as with access floors) and the term Ly ¢ i is used when only one specified transmission path ij out of several
paths is considered (such as with structure-borne sound transmission on junctions of three or four connected
elements).

2 © IS0 2017 - All rights reserved
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normalized flanking equipment sound pressure level
LneO,f

space and time averaged sound pressure level in the receiving room produced by a structure-borne
sound source injecting a unit power (1 W) at different positions on a tested element in the source room,
when the transmission only occurs through a specified flanking path and the result is normalized to an
equivalent sound absorption area in the receiving room and is expressed in decibels according to

A
LneO,f =Ly + 1OlgA_
0

whg

Not

Not
tran
whd

pre

Lpe is the average sound pressure level in the receiving room with a structure-borne so
injecting 1 W into the tested element, in dB;

A isthe equivalent sound absorption area in the receiving room, in m#;

Ao isthe reference equivalent sound absorption area, in m2; Ag = 10'm?2.

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

e 2 to entry: For clarity, the term Lypeof is used when only-ohe flanking path determines

smission (such as with equipment installed on access floorsrorlight facades) and the term Ly
n only one specified transmission path ij out of several paths is considered (such as with stru

sound transmission on junctions of three or four connected elements).

3.4

normalized direction-average vibration level difference

D

v,

diff]

n
brence in velocity level between elements i and j, averaged over the excitation from i ang

fromm j, and normalized to the junction length and the measurement areas on both elements a

whyd

Not

S Il

D +101g| ——=c
\/Sm,i Sm,j

v,ij,n = DV,I]
bre

lp  isthe refernence length, in m; Ip = 1 m;
Sm,i is the drea of element i over which the velocity is measured, in m?Z;
Sm,j isthe area of element j over which the velocity is measured, in mZ2.

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

und source

the sound
0,fij is used
cture-borne

excitation
Ccording to

4

Instrumentation

The equipment shall fulfil the requirements of ISO 10848-1:2017, Clause 5.

5

5.1

Test arrangement

Requirements for the laboratory

The general requirements for the test facility shall be fulfilled according to ISO 10848-1:2017, 6.1.

© IS0 2017 - All rights reserved
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For measurements of the normalized direction-average vibration level difference with structure-borne
excitation, it is not necessary to have an envelope forming a source and receiving room around the
junction. A test object with a vertical junction line may be placed directly onto a concrete floor fulfilling
the condition according to ISO 10848-1:2017, 8.3.

The situation is a more complicated for horizontal junctions, since structural stability shall be provided.
In most situations, it is necessary to use the same type of test facility for all types of measurement,
with the exception that the requirements for the airborne sound insulation between the volumes do not
apply for measurements of the normalized direction-average velocity level difference with structure-
borne excitation.

5.2 Requirements for a building structure in the field situation

The requirements on the test facility and test elements for laboratory measurements| in
ISO 10848}1:2017, 6.1 can be used as a guide for field measurements. However, it will.not usually be
possible tof satisfy them in the field; hence, the connected building structure shall be {déscribed in|the
test report

For measurements requiring sound pressure levels in rooms, the room volumesshall be at least 25 m3.

5.3 Installation of the test junction

Because tkr) behaviour of Type B elements is not influenced significantly by the boundary conditipns,
it is not compulsory to use realistic construction techniques at the Boundaries of the test element with
the test fadility. When the test facility is made of concrete, the test'element may be mounted according
to commor] practice or according to the manufacturer’s instructions.

In order td prevent unwanted transmission of vibrations between the test elements and an envelope
with a lowf mass per unit area, a soft resilient matenial shall be used at junctions between the fest
junction elements and the envelope.

—

If there is any doubt about a possible flanking tkansmission through junctions other than the juncfion

under test,|the verification shall be carried outas described in ISO 10848-1:2017, Clause 8.

If the test junction is placed on the floor without any supporting structure, the top and side edges may
be left uncpnnected.

5.4 Shielding technique

Shielding ghall be considefed if airborne excitation is used or the sound pressure level is measyred
on the receiving side of)the junction as a part of the test. Shielding is specified in ISO 10848-1:2P17,
Clause 9.

6 Test procedures
The frequi@mﬁmmmﬁ-imuu, 74

Measurements of Dy £, Ln,fij and Lneo £, shall be carried out as described in ISO 10848-1:2017, 7.1 with
airborne excitation, a standardised tapping machine or a calibrated structure-borne sound source.

Measurements of D shall be performed as described in ISO 10848-1:2017, 7.2 with structure-borne

v,ij,n
excitation.

If the requirement for shielding in the receiving room does not apply, measurement of the radiated
sound from element j with the intensity technique should be considered (see Annex A).

4 © IS0 2017 - All rights reserved
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7 Precision

The measurement procedure shall give satisfactory repeatability. This is determined in accordance
with the method described in ISO 12999-1 and shall be verified from time to time, particularly when a
change is made in the procedure or instrumentation.

Different organizations should periodically perform comparison measurements on the same test
specimen to check repeatability and reproducibility of their test procedures.

8 Expression of results

For|the statement of the normalized flanking level difference Dy ¢;j and/or the normalizgd flanking
impact sound pressure level Ly f;; and/or the normalized direction-averaged velocity\level difference

Dy jin and/or the normalized flanking equipment sound pressure level Lneo fj, ‘the results shall be
given at all frequencies of measurement to one decimal place in tabular form and:in the form| of a curve.

Graphs in the test report shall show the value in decibels plotted against\requency on a Ipgarithmic
scale, using the following dimensions:

— |5 mm for one-third octave;
— |20 mm for 10 dB.

Thd use of a form in accordance with ISO 10140-2:2010; Annex B or ISO 10140-3:2010, Annex B is
recpmmended. Being a short version of the test report, all information of importance regardjng the test
objé¢ct, the test procedure and the test results shall be@tated.

If r¢sults are needed in octave-bands, these values shall be calculated from the three one-third octave
ban[d values in each octave-band using Formulae(1), (2), (3) or (4):

3
Dn,f,ij,oct:_lolg %zlo_Dn'va'l/%ct.n/lo 0
n=1
S 10
Ln,ﬁjj,octzlolg 210 n:ﬁij.1/3OCt.n/ (2)
n=1
1 Dy aen/10
DV,ij,oct=—101g §2110 v,ij,1/30ctn/ o
n=1

/10

3
LneO,f, ij,0et™= 10lg zloLneO'f'ij'l/BOCt'n (4)

n=1

If D3 Lnfij Or Lneo,tij is measured and the test procedure is repeated either in the samje or in the
opposite measurement direction, the arithmetic mean of all measurement results at each frequency
band shall be calculated.

For measurements of Ly f,j and Lneo f,ij, the larger room is always the receiving room.

The evaluation of single-number ratings from Dy, ¢jj and Ly ¢ shall be in accordance with ISO 717-1 and
ISO 717-2, respectively. The quantities obtained are the weighted normalized flanking level difference
Dn £ijw(C;Cer) and the weighted normalized flanking impact sound pressure level Ly £, jjw(C1)-

The evaluation of single-number rating for D shall be in accordance with ISO 10848-1:2017,

Clause 10.

v,ij,n

© IS0 2017 - All rights reserved 5
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9

Test report

The test report shall include the following information:

a)
b)

c)

d)
e)
f)
g)
h)
i)
j)
k)
)

p)

q)

areference to this document, i.e. ISO 10848-3:2017;
the name of the organization that has performed the measurements;

an identification of the test site as laboratory (including name and address of the testing laboratory)
or field;

the date-eftest:

the name of client;
the mgnufacturer’s name and product identification;

a description of test junction with sectional drawing and mounting conditions/<including gize,
thicknpss, mass per unit area, materials, curing time and conditions of components (if availablg);

<

a stategment indicating who mounted the laboratory test object (test institute’ or manufacturer)
a description of which transmission paths i, j have been investigated;

the volumes of both reverberant rooms, if any;

the airfjtemperature and humidity in the measuring rooms orenvironments of the junction;

a brief|description of test procedures and equipment, incliding any deviations from the procedyres
and any unusual features observed;

if v,ijln has been measured, the type of excitation (stationary or transient structure-borne) and

structfiral reverberation times, if measured;

the nofmalized flanking level difference.and/or normalized flanking impact sound pressure lgvel
and/oy direction-averaged velocity level difference and/or normalized flanking equipment sound
pressure level of the test junction as.a function of frequency;

an ind]cation of results which @reto be taken as limits of measurement;

They ghall be given as Dggj= ... dB or Lygjj < ... dB. or Lpeo,fjj < ... dB. This shall be applied iffthe
sound |pressure level imany band is not measurable on account of background noise (acoustif or
electrifal) and also_if the measured value has been affected by sound transmission through|the
constrjuctions of the'test facility;

singleqnumberquantities: for Dy fjj and/or Ly £, which are the weighted normalized flanking lpvel
differgnce, By ijw(C;Ctr) and/or the weighted normalized flanking impact sound pressure lgvel
Ly tijw(€r) and for D

quantity for each of the low-frequency, mid-frequency, and high-frequency ranges defined in
ISO 10848-1:2017, Clause 10;

v,jjn use the direction-averaged velocity level difference single-number

an indication of results which are to be taken as limits of measurement. They shall be given as
Dnfz..dBorLyf<..dB,or Lyeos<..dBor Dv,l'j,n > ... dB. This shall be applied if the level in any

band in/on the receiving room/element is not measurable on account of background noise
(vibrational or electrical), and also if the measured value has been affected by transmission through
other junctions with the constructions of the test facility.

© ISO 2017 - All rights reserved
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Annex A
(informative)

Measurement of Dy, g i1 and Ly £jj,1 and Lyeo,f,ij,1 With sound intensity

If the requirement for shielding in the receiving room does not apply, measurement of the radiated

sou

intgnsity measurement is given in [SO 15186-2.

Thd

soufce room from Formula (A.1):

whére

The

the[standard tapping machine from Formula (A.2):

The

prefsure measurements-in the source room are the same as in the main text of this

TO T O CTICTITCTIC vy Toir CIrC T cCIToTey  co T o e oo oo o e c oot e ot Sorea ot

intensity normalized flanking level difference Dy ¢ ;1 is determined with airborne|gxcits

_ S
)]
[Lp1—6]—| Ly, ;+10lg e

Dy gijr=

Lp1 isthe average sound pressure level in the source roomy

In,J j in the receiving room;
Sm, isthe total area of the measurement surface enclosing elementj in the receiving r
Ap  isthe reference equivalent sound abs@¥rption area, in m2; Ag = 10 m2.

intensity normalized flanking impact$ound pressure level Ly ¢ ;1 is determined with ex

_ S
_ oA
Ln,f,ij,I =6+ Lln_j+101g A_
0
requirements for the leudspeaker, noise, standard tapping machine, source positions

ition in the

(A1)

~ is the average normal sound intensity level over:the measurement surface enclosing element

om;

citation by

(A.2)

and sound
document.

Sperifications for the jutensity measurements are given in ISO 15186-2 (instrumentation, qyialification

of nieasurement sdnface, measurement of average sound intensity level, etc.).

The
by t

intensitynérmalized flanking equipment sound pressure level Ly ¢ is determined wit}
he structure-borne sound source from Formula (A.3):

excitation

(A.3)

— S .
Lnnn'ﬂij'l =6+’7L|n j+1012(ﬂﬂ

Ao )]
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