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INTERNATIONAL STANDARD

1SO 140/V111-1978 (E)

Acoustics — Measurement of sound insulation in buildings
and of building elements —
Part VII1 : Laboratory measurements of the reduction of
transmitted impact noise by floor coverings on a standard

floor

0 INTRODUCTION

The purpos
method for

b of this International Standard is to establish a
determining the noise reducing value of a floor

covering under standard test conditions. The test is limited

to the spec
ment of

fication of procedures for the physical measure-
tound  originating from an artificial source

3 DEFINITIONS

3.1 average sound pressure level in a room : Ten times the

(standard tapping machine} under laboratory conditions

common logarithm of-the ratio of the space and
of the sound pressure squared to the square of

time average
he reference

sound pressure,” the space average being taken over the

entire room. with the exception of those par
direct radiation of a sound source of the nea

s where the
field or the

and is not
the results.

concerned with the subjective significance of

1 SCOPE AND FIELD OF APPLICATION

This Interndtional Standard specifies a method for measuring

the acousti

al properties of floor coverings from the view-

point of reducing impact noise transmission.

This Intern
ings, wheth
dard floor.

tional Standard is applicable to all floor cover-
br single or muiti-layered, as installed on a stan-
In the case of multi-layered coverings, they may

be factory-dssembled or assembled at the’test site. The test
method applies only to laboratory\measurements. It does

not contain|

any provision that permits an assessment of the

effectiveness of a floor coveringlin situ.

2 REFER

1SO 140/1,
buildings a
for laboratd

ENCES

IAcoustics— Measurement of sound insulation in
bd of building elements — Part | : Requirements
ries.

boundaries (wall, etc.) is of significant influence. This
quantity is denoted by L :

2 2 2
ps+ps+...+p
L=101g——2 ndB oA
npg
where
pP1,P2,...,Pn are the r.m.s. sound prgssures at n

different positions in the room;

P = 20 pPa is the reference sound pressur

114

3.2 impact sound pressure level : The average sound
pressure level in a specific frequency band in [the receiving
room when the floor or the covering under tdst on a stan-
dard floor is excited by the standardized impact sound
source. This quantity is denoted by L.

3.3 normalized impact sound pressure level

The impact

I1ISO 140/, Acoustics — Measurement of sound insulation

in buildings and of building elements — Part Il : Statement
of precision requirements.

ISO 140/V |, Acoustics — Measurement of sound insulation
in buildings and of building elements — Part VI : Labor-
atory measurements of impact sound insulation of floors.

1SO/R 354, Measurement of absorption coefficients in a
reverberation room.

|EC Publication 179, Precision sound level meters.

IEC Publication 225, Octave, half-octave and third-octave
band filters intended for the analysis of sound and vi-
brations.

sound pressure level L, increased by a correction term
which is given in decibels, being ten times the common
logarithm of the ratio between the measured equivalent
absorption area A of the receiving room and the reference
equivalent absorption area Ay. This quantity is denoted
by L, :

A
L ,=L,+10lg—dB ... (2)
Ao
where Ag = 10 m2.

In all cases where it is uncertain whether results are
obtained without flanking transmission, the normalized
impact sound pressure level should be denoted by L'n.
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3.4 reduction of impact sound pressure level (improve-
ment of impact sound insulation) : For a given frequency
band (octave or third-octave), the reduction in normalized
impact sound pressure level resulting from installation of

the test floor covering. This quantity is denoted by AL :

AL=L,o— L, ... (3)
where
Lo is the normalized impact sound pressure level in

the permissible test area for installation of floor coverings
of category | (see 5.3.3) will be the region at least 0,5 m
from the edges of the floor slab.

5.2.4 Condition of floor surface

The surface of the test floor should be perfectly flat
(to 1 mm in a horizontal distance of 200 mm), and
sufficiently hard to endure the impacts of the tapping
machine. If a screed is applied to the surface of the test

the receiving

L, is the no
the fioor cove

NOTE — If the re
test, it is assumed
is equivalent to thd

H $ho L £ £ H .
OO Tt AR St CCOT OO COveErg;

fmalized impact sound pressure level when
Fing is in place.

eiving room absorption is unchanged during the
hat the reduction in impact sound pressure level
reduction in normalized impact sound pressure

level. This applies gspecially in the case of a test on a small specimen

when only one mi
used.

4 EQUIPMENT

The standardize
machine, should
tipped hammers

The further egu
requirements of

5 TEST ARRA

5.1 General arrg

Two vertically

being designated
“receiving room
on which the f|
airborne sound
receiving room

sound transmissi
will be at least 1
sound in each fre

rophone position in the receiving room could be

i impact sound source, i.e. the tapping
conform to I1SO 140/VI. Only metal-
hould be used.

ipment shall be suitable for meeting the
lause 6.

NGEMENT

ngement

bdjacent rooms are used, the upper one
the “‘source room’’ and the lower one the
. They are separated by a(standard floor
oor covering under testis.installed. The

insulation between(sodrce room and
must be such that~thé& level of airborne
on from source{room to receiving room
0 dB below thélevel of transmitted impact
puency band)see 1SO 140/1.

5.2 Details of tdst arrangement

floor, it should adhere perfectly at all points, and|should
not chip, crack or become pulverized.

5.3 Preparation and installation of test.specimen

5.3.1 Classification

Depending upon the type of floor covering, the tesft speci-
mens should be samples which'are either slightly larger than
the tapping machine or,of\coom size.

5.3.1.1 CATEGORY | (SMALL SPECIMENS)

This categorysincludes flexible coverings (plastics, fubber,
cork, matting, or combinations thereof), which may be
installed™oosely or adherently to the floor surfa¢e. The
methoed of installation should be described clearly| in the
report.

5.3.1.2 CATEGORY Il (LARGE SPECIMENS)

or complex floor coverings of which at least omfe con-
stituent is rigid. The assembled floor covering may be
tested under load. In this case, the average load|should
be 100 kg/m2 (see, for example, figure 1).

This category includes rigid homogeneous surface vr’lljteriais

5.3.1.3 CATEGORY Il (STRETCHED MATERIALS)

This category includes flexible coverings which coper the
floor from wall to wall, Large specimens should be|tested,
but loading is not required.

53.1.4

MAoTERIALS OR UNCERT AN

5.2.1 Source robrm

The size and shape of the source room are not important.

5.2.2 Receiving

The receiving r
I1SO 140/1.

5.2.3 Test floor

room

oom should meet the requirements of

The floor on which the test coverings are to be installed
should consist of a reinforced concrete slab of thickness
120 £ 20 mm. It should be homogeneous and of uniform
thickness. The surface area, viewed from the receiving
room, should be at least 10 m2. On the source room side,

CLASSIFICATION

In the case of uncertainty as to the appropriate category for
a material, the testing laboratory will decide whether smali
or large specimens will be tested.

5.3.2 /nstallation

5.3.2.1 ADHESIVE MOUNTING

Coverings to be mounted with adhesive should be instatled
with great care, normally with adhesive covering the entire
surface. If the adhesive is applied in isolated patches, the
exact procedure should be described. The manufacturer’s
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instructions

for use of the adhesive should be followed,

especially with regard to the amount and the open-time.

The type of

53.22 Cu

adhesive and the open-time should be reported.

RING PERIOD PRIOR TO TEST

Coverings such as concrete floating slabs cast in place

should not

be tested untit after the customary curing

period, for example three weeks for ordinary concrete.

ISO 140/Vil

5.3.3.2 CatecoRrtes i anp Il

1-1978 (E)

The specimen should cover the whole surface from wall to
wall, or in any case at least 10 m?2 with a smaller dimension

of at least 2,3 m.

5.4 Influence of temperature and humidity
5.3.3 Size gnd-numberefspecimens

Usually, and always in the case of surfaces)whose acous-
53.3.1 Cahecory | tical properties are likely to depend on \eitHer tempera-

ture or humidity, the temperature at the cgntre of the
Three samples (see 5.2.3), preferably of different pro- upper floor surface and the humidity of thg air in the
duction runs but from the same source, should be installed. source room should be measured~and reported. The floor
Each sample must be large enough to support the whole temperature thus observed should preferably be in the
tapping madhine. range 18 to 25 °C.

100 kg 100 kg
B B
1 7 1 r
-l [ - L
A A
300 kg 300 kg
7 ] [ ]
L [ |- 4 L
100 kg 100 kg
B B

The weights might be concrete blocks of approximately 50 kg each and of dimensions 290 mm X 290 mm X 280 mm. Rectangles labelled A are
paneis supported on four legs of dimensions 50 mm X 50 mm and supporting six weights; rectangles B represent two superposed weights.

FIGURE 1 — Typical loading arrangement for category |1
floor coverings (see 5.3.1.2)
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6 TEST PROCEDURE AND EVALUATION

6.1 Generation

The

of sound field

impact sound shall be generated by the tapping

machine (see clause 4). Concerning the position of the

tapping machine

, see 6.5,

On the bare floor slab or on a floating floor, the duration of
measurements should be sufficiently brief to ensure that
the surface is not damaged.

6.3 Frequency range of measurements

The sound pressure level should be measured by using
third-octave or octave band filters. The discrimination
characteristics of the filters should be in accordance with
{EC Publication 225.

Third-octave band filters having at least the following
centre frequencies in hertz should be used :

On a resilient stllrface, the measurements should not begin

unti! after the ng

ise level has become steady.

6.2 Measurement of impact sound pressure level

The impact sol
should be an a

nd pressure level in the receiving room
erage over space and time. This average

may be obtainedd by using a number of fixed microphone

positions or a (

integration of p9.

The indicating
r.m.s. values o
pressure levels.
conform to {EQ
meters. It is r
“slow’’. The ¢
microphone sha
ments to enablg
be obtained.

When in any fre
receiving room
level, then the
before and afteq
due to the soun
table shall be ap

TABLE — ¢

ontinuously moving microphone with an

device should be designed to determine
f the sound pressure or corresponding
If a sound level meter is used, it should
Publication 179 for precision sound tevel
bcommended to use the meter response
mplete measuring system including the
| be adjusted before each series of measure-
absolute values of sound pressure level to

uency band the sound pressure level in the
is less than 10 dB above the background
background level should be meastred just
the determination of sound pressure level
d source and a correction(as) given in the
blied.

orrection to sound préssire level readings

Difference betj
pressure level m¢
tapping machine {

background ipvel alone

Correction to be subtracted ]
from sound pressure ieve!
measured with tapping machine
operating to obtain sound

pressure level due
to tapping machine alone

veen sound
basured with
bperatingiand

100 125 160 200 250 315
400 [=aTa) 630 800— 1 000— 1260
1600 2000 2500 3150

If octave band filters are used, as a minimum the series
beginning with centre frequency 125y, Hz and| ending
at 2 000 Hz should be used.

6.4 Measurement and evaluation of the equivalent
absorption area

The correction term, of) equation (2) contain|ng the
equivalent absorption{area should be evaluated fiom the

reverberation time)measured according to {SO/R 354 and
evaluated using:Sabine’s formula :
A= 0,163\ ()
T .
where

A is the equivalent absorption area, in square metres;
V' is the receiving room volume, in cubic metres
T is the reverberation time, in seconds.

See, however, the note in 3.4.

6.5 Position of the tapping machine

6.5.1 Adjustment of the tapping machine

For each machine position, on bare floor or on the floor
covering, the machine should be adjusted to have a free
fall of 40 mm; when situated on a floor covering speci-
men, the hammers should touch the specimen |at least
100 mm from the edges.

If the tapping machine is placed on a very resiliept layer,

dB dB
3 3
4t0b 2
6to09 1

The above corrections, if any, are to be made to the indi-

vidual readings.

If the difference is less than 3 dB, i.e. the impact sound
pressure level is less than the background level, a precise
value of the impact sound pressure level cannot be deter-
mined.

hard pads may be necessary under the supports of the
tapping machine to guarantee a fall of 40 mm for the
hammers.

6.5.2 Materials of category |

The tapping machine should be placed successively on each
specimen of floor covering, being whoily on the specimen
in each case, and on the bare floor slab on either side of the
specimen and as close to it as possible, the axis of the
hammers being always parallel to the long dimension of
the specimen (see figure 2).

For each specimen of floor covering, the impact noise level
corresponding to the bare floor is the arithmetic mean of
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6.6 Measurement procedure

the levels determined for the two machine positions on
either side of the specimen. o .
Each organization should determine a normal test pro-
NOTE — When the impact levels are measured at a single point only cedure which complies with this International Standard.
in the receiving room, the measurements should be made within a
sufficiently short time so that there will be no variation in equivalent The necessary criteria which affect the repeatability of the
measurements are shown below :

absorption area of the receiving room during measurements.
number and sizes of diffusing elements, where used;

minimum distances between microphone and room

boundaries with regard to near fields;

— number of microphone positions ar; i||v the case of a
moving microphone, the microphoné)path

erials of ﬁnfognr:'oc Hand Ll

6.5.3 Ma
The tappifhg machine should be placed successively on the
bare floor|and on the floor when entirely covered by the
floor covering. Machine locations should not be too close
to the edges (minimum 0,5 m) nor in a corner of the room.

averaging time of the levels;
— method of determining.the equivalgnt absorption

Each set pf measurements (bare floor and cgvered floor) area, which involves a nUmber of repeatpd readings in

should bel made with as many machine positions as are

necessary |to yield a reliable mean value; in any case the

number off positions should be not less than three. An example of typical test conditions is given

each position.
in the annex.

£
£
3
o O - —O0— —o— -
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1—Test specimen

The small circles mark the positions where the hammers of the tapping machine should strike the bare floor or the test specimens respectively.

FIGURE 2 — Typical test arrangement for specimens
of catsgory | floor coverings
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7 PRECISION

It is required that the measurement procedure should give
satisfactory repeatability. This can be determined in
accordance with the method shown in ISO 140/11 and
should be checked from time to time, particularly when a
change is made in procedure or instrumentation.

NOTE — Numerical requirements for repeatability are under con-

sideration pending f

urther experience with this test procedure.

8 EXPRESSION OF RESULTS

coverings and the adhesives, the names and addresses of
the manufacturers, the commercial designation, and the
source of supply of the specimen used in the test;

f) detailed description, including the type, the mass,
surface dimensions and thickness (under load where
specified, see 5.3.2.1) of the test specimens, with
appropriate drawings where necessary;

g) method of mounting, with particular reference to
the adhesive, its mass per unit area and open-time, and

For the statem

t of the test results, the reduction in

impact sound pfessure level due to the floor covering

under test shoul
for all frequencie
in the form of a
pressure level of
stated in the samg

The band width
presentation shall

For graphs with
frequency on a

be calculated according to 3.4 and given
of measurement, in tabular form and/or
curve. Also the normalized impact sound
the bare floor used in the test should be
manner.

used for the measurement and for the
be stated in every graph or table.

the level in decibels plotted against
ogarithmic scale, the length for a 10:1

frequency ratio ghould be equal to the length for 10 dB,

25dB or50dB o

9 TEST REPOR

With reference
report shall state

a) name or
measurements

b) date of tes

h the ordinate scale.

T

o this International Standard the test
organization that has performed the

L

c) size and shape of receiving room, construction and

thickness of th
d) dimension

e) for the fl

e walls;
of the test floor;

or covering, the layers) of multi-layered

)

h') number, location and installation time of thg

™

in the case of floating slab floors the curing timelfor the
concrete;

h} temperature and humidity of the sour¢e foom;
’) number and location of microphones;

loads,
where used;

}) type of filters used;

n ') mass and numberof supports of the tapping mgchine;

P

rf) a statement™as to whether the test sppcimen
suffered visible ‘"damage during the test (for ekample
compactiony),

NOTE. - "t is desirable that the tested specimen be retained in
the laboratory for subsequent inspection.

ﬂ) reduction in impact sound pressure level due|to the
floor covering under test, as a function of frequenty;

‘) normalized impact sound pressure level of the bare
floor used in the test, as a function of frequency;

l)) brief description of details of procedure and
ment (see 6.6);

equip-

based
labor-

«‘) the following statement : ““These results arg
on tests made with an artificial source under]
atory conditions’’.
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