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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 procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any 
patent rights identified during the development of the document will be in the Introduction and/or on 
the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity 
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers 
to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC  43, Acoustics, Subcommittee SC  2, Building 
acoustics.

ISO 16251 consists of the following parts, under the general title Acoustics — Laboratory measurement of 
the reduction of transmitted impact noise by floor coverings on a small floor mock-up:

—	 Part 1: Heavyweight compact floor
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Introduction

The improvement of impact sound reduction is the main quantity for describing the acoustic behaviour 
of floor coverings. Its determination is described in the ISO  10140[4]series and requires the use of a 
special test facility. This facility consists of two rooms (the lower one of at least 50 m3), separated by an 
approximately 14 cm thick concrete slab or a special timber joist floor. Manufacturers of floor coverings 
see the advantage of having their own test facilities, but the investment often is not affordable for small- 
and medium-sized enterprises. This part of ISO 16251 aims to reduce the effort for the determination of 
the impact sound reduction. A standardized test method is provided, which yields results comparable 
to those gained with the ISO 10140 series[4].
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Acoustics — Laboratory measurement of the reduction 
of transmitted impact noise by floor coverings on a small 
floor mock-up —

Part 1: 
Heavyweight compact floor

1	 Scope

This part of ISO 16251 specifies a laboratory measurement method to determine the improvement of 
impact sound insulation by a floor covering when laid on a standard concrete floor mock-up and excited 
by a standard tapping machine. The method is restricted to soft, flexible floor coverings, which transmit 
impact sound mainly “locally” into the floor, i.e. through the area close to the points of excitation, so 
that the size of the flooring specimen does not have an influence on the results. Examples of such floor 
coverings are carpets, PVC, and linoleum. These floor coverings correspond to ISO  10140-1:2010[5], 
Annex H, category I.

The results only provide information about the noise radiated. A subjective classification of the quality 
of the floor coverings is not intended.

The method is kept as close as possible to the ISO 10140[4] series and yields the same results within the 
range of uncertainty and within the range of application. In the case of difference with ISO 10140, the 
result of the ISO 10140 measurement shall be used.

This part of ISO  16251 provides the measurement method. Product test codes can contain further 
requirements concerning the specimens, such as temperature range, the number of test specimens or 
special mounting conditions.

NOTE	 If non-soft, non-flexible floorings are tested, e.g. those with a laminated structure, increased deviations 
from the results of the ISO 10140[4] series method may occur due to the dependency on the specimen size.

2	 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies.

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

ISO 16063 (all parts), Methods for the calibration of vibration and shock transducers

3	 Terms and definitions

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

INTERNATIONAL STANDARD� ISO 16251-1:2014(E)
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3.1
vibratory acceleration level
La
value given by Formula (1):
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where Tm is the integration time, in seconds; a is the acceleration, in metres per second squared; a0 is the 
reference acceleration (1 × 10−6 m/s2).

3.2
improvement of impact sound insulation
ΔL
reduction of the vibratory acceleration level resulting from installation of the test floor covering for a 
given one-third octave band

Note 1 to entry: The improvement of impact sound insulation is expressed in decibels.

3.3
locally reacting floor coverings
floor coverings, where the impact is transmitted into the bearing floor predominantly through the area 
directly excited by the hammers of the tapping machine

Note 1 to entry: Thus the improvement of impact sound insulation does not depend on the size of the specimen.

4	 Principle

The method in this part of ISO 16251 is directly based on the ISO 10140[4] series, where the test setup 
consists of two rooms above each other, separated by a standard concrete floor, on which the flooring 
to be tested is applied. In this part of ISO 16251, the two rooms are removed and the concrete floor is 
replaced by a small concrete plate of similar thickness (see Annex A). This plate is structurally decoupled 
from the surroundings by elastic suspensions. As in the ISO 10140[4] series, a standard tapping machine 
is used as an impact source and two sound levels “in the lower room” are determined, once with and 
once without the specimen on the plate. However, instead of the sound pressure level in the lower room, 
the structure-borne sound level at the lower surface of the concrete plate is determined. It is assumed 
that for locally reacting floor coverings the structure-borne sound level difference equals the impact 
sound reduction according to the ISO 10140[4] series.

In this part of ISO 16251, structure-borne sound levels are expressed in terms of acceleration levels. 
Nevertheless, the same procedures can be applied when measuring velocity or displacement levels 
instead.

5	 Equipment

5.1	 Test setup

The setup is shown in Annex A. It consists of a concrete slab, which is softly supported at its four corners. 
The area of each elastic support shall not exceed 10 cm × 10 cm. The vertical resonance of the concrete 
slab on the elastic bearings shall lie below 20 Hz.

The size of the slab shall be (120 ± 5) cm × (80 ± 5) cm × (20 ± 1) cm. It shall be homogeneous and of 
uniform thickness. Ensure that the surface of the slab is flat to ± 1 mm in a horizontal line from edge to 
edge, and sufficiently hard to endure the impacts of the tapping machine. A screed is allowed to provide 
sufficient flatness.
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5.2	 Instruments

The vibratory acceleration is measured by one or more accelerometers. The signals generated by the 
accelerometers shall be amplified, filtered in third-octave bands, and indicated as r.m.s. values. The 
structure-borne noise shall be measured with a sound level meter or an equivalent measurement system 
which has been declared to be in compliance with the requirements of at least IEC 61672-1[8], class 1 
with the microphone replaced by the accelerometer. Verify that the filters have been declared to be in 
accordance with IEC 61260[7], class 1.

Ensure that the tapping machine used has been declared to meet the requirements specified in 
ISO 10140-5[6].

The vibration calibration shall comply with the requirements of ISO 16063 (all parts).

As the acceleration signals at least on the bare concrete plate consist of extremely short pulses, 
some measurement chains may produce rather obviously erroneous results, although meeting all 
specifications mentioned in the preceding for accelerometers, sound level meters, and filters. Before 
using a measurement chain for the first time, ensure that the chain is functioning correctly, e.g. by a 
comparison with measurements according to ISO 10140[4].

6	 Test procedure

6.1	 Installing the specimens

The test specimens shall be big enough to place the whole tapping machine on it, but not larger than the 
upper surface of the concrete slab. The manufacturer’s installation instructions shall be applied, paying 
attention especially to the edges of the specimens to avoid lifting. If floor coverings require an adhesive 
and/or a primer, it is necessary to meet a drying time to achieve the products hardening.

6.2	 Placement of tapping machine and accelerometers

The accelerometer(s) shall be rigidly attached to the lower surface of the concrete slab (screwed or 
glued). Incorrect measurements may be caused by poor fixing and cable routing or by environmental 
conditions such as strong electric or magnetic fields, temperature or temperature transients. For details, 
see ISO 5348[3] and the recommendations of the manufacturer of the equipment.

At least four accelerometer positions shall be used. They shall be uniformly, but randomly, distributed 
over the lower surface of the slab, avoiding symmetric lines and keeping away at least 10 cm from the 
edges of the slab.

The tapping machine shall be used in at least two positions, avoiding symmetry and parallelism to the 
edges of the plate and with a minimum distance of 30 cm from each other. No hammer shall be closer 
to the edges of the plate than 10 cm. After placement, all feet of the tapping machine shall stand on the 
specimen.

6.3	 Frequency range

The acceleration level shall be measured using one-third-octave band filters with the following centre 
frequencies, in hertz:

100 125 160 200 250 315

400 500 630 800 1 000 1 250

1 600 2 000 2 500 3 150 4 000 5 000
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If additional information in the low-frequency range is required, use one-third-octave band filters with 
the following centre frequencies, in hertz:

50 63 80

6.4	 Measurement

Air temperature and humidity in the measurement room shall be recorded before and after the 
measurement. The vibro-acoustic measurement system shall be calibrated before and rechecked after 
the measurement.

Three measurement cycles shall be carried out.

a)	 Measurement with specimen on the plate. Place the tapping machine at its first position and record 
the acceleration level spectrum at each receiver point. Repeat the procedure for the next tapping 
machine position(s), keeping the same accelerometer positions as before. The measured levels are 
denoted as L’1,t,a: index s = 1 for the specimen in place, t = 1,2,… for the tapping machine position 
and a  =  1,2,3,4,… for the accelerometer position. The quotation mark ‘ indicates the inclusion of 
background noise.

b)	 Measurement without specimen. Take the same tapping machine and accelerometer positions 
as in a) and proceed as in a). Hammer positions with and without floor covering shall coincide 
within ± 2 cm. These measured background infected levels are denoted as L’0,t,a with index s = 0 for 
the absent specimen.

c)	 Measurement of background noise. Switch the tapping machine off and record the acceleration level 
spectrum at each receiver point. The measured levels are denoted as Lb,a, “b” for background and 
a = 1,2,3,4 … for the accelerometer positions.

The averaging time for all level measurements shall be not less than 20 s. If more than one sample of the 
same flooring shall be tested, repeat a) and c) and keep the results for each specimen separate.

6.5	 Evaluation of results

At first, all measured levels shall be corrected for the background noise of the corresponding 
accelerometer position. If L’s,t,a denotes the measured level before correction and Ls,t,a after correction, 
then the background corrected levels result from:

L' s,t,a if L' Ls,t,a b,a− ≥15 dB

Ls,t,a = 10 lg dB⋅ 10 10
10 10L' Ls,t,a b,a−





if 6 dB 15 dB≤ −L' Ls,t,a b,a < (2)

L' s,t,a −1,3 dB if L' Ls,t,a b,a− <6 dB

Then, for each accelerometer position a and tapping machine position t the level difference of corrected 
levels without and with specimen shall be evaluated according to

∆L L Lt,a t,a t,a= −0 1, , 	 (3)

Finally, the impact sound improvement of the specimen results from

∆ ∆L
t

Lt,a
at

=
⋅ ∑∑1

dB
a

	 (4)

where t runs from 1 to the total number of tapping machine positions and a from 1 to the total number 
of accelerometer positions.
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Calculate the weighted impact sound improvement ΔLw from Formula (4) according to ISO 717-2. If more 
than one specimen was tested, the impact sound improvement values of the specimens from Formula (4) 
shall be arithmetically averaged before applying ISO 717-2.

7	 Uncertainty

For locally reacting floor coverings, there is no systematic shift between results from ISO 10140[4] and 
this part of ISO 16251.

8	 Expression of results

The results shall be presented in a table, showing

a)	 the third-octave band values of the “bare floor” vibratory acceleration level La,0 (with indication of 
reference acceleration a0);

b)	 the third-octave band values of the impact sound improvement ΔL of each sample tested;

c)	 (if more than one sample) the third-octave band values of the average impact sound improvement;

d)	 the corresponding weighted impact sound improvement(s);

e)	 spectrum adaption term(s) CI,Δ.

All values shall be rounded to one decimal place. Wherever the background correction reached 1,3 dB, 
the corresponding improvement value ΔL shall be stated as “>ΔL”, indicating its limitation by background 
noise.

The impact sound improvement ΔL of the sample (or the average in case of more than one sample) shall 
also be plotted as a graph with the following axes scaling:

—	 5 mm for each third octave band;

—	 20 mm for each 10 dB.

The use of a form in accordance with Table B.1 is preferred. Being a short version of the test report, 
it shall state all information of importance regarding the test object, the test procedure, and the test 
results.

If the reduction of impact sound pressure level is also needed in octave bands, these values shall be 
calculated from the three one-third-octave band values in each octave band using Formula (5).

∆

∆

L

L
n

oct 10 lg
10

1/3oct, /10

3n=1

3
dB= −

−

∑

















	 (5)

9	 Test report

The test report shall include at least the following information.

a)	 reference to this part of ISO 16251 (i.e. ISO 16251-1:2014);

b)	 name and address of the testing laboratory;

c)	 manufacturer’s name and product identification;

d)	 name and address of the organization or person who ordered the test (client);

e)	 date of test;

﻿
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f)	 detailed description of the floor covering under test, number and size of the test specimen(s);

g)	 method of mounting, in particular adhesive, its mass per area and curing time, if applied;

h)	 temperature and humidity of the environment during test;

i)	 positions of the tapping machine and accelerometers;

j)	 a statement as to whether the test specimen suffered visible damage during the test (e.g. compaction);

k)	 all quantities as specified in Clause 8;

l)	 brief description of procedure and equipment.
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Annex A 
(normative) 

 
Test setup

The test setup consists of a concrete slab and four elastic supports at the corners to decouple the slab 
dynamically from the underground. None of the four supporting areas shall exceed 10 cm × 10 cm, see 
Figures A.1 and A.2.

Dimensions in millimetres

Figure A.1 — Concrete slab

Dimensions in millimetres

Key
1 elastic support

Figure A.2 — Elastic support
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Annex B 
(informative) 

 
Design of presentation of results
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