ita Ingenieurgesellschaft mbH
Beratende Ingenieure VBI

02.10.2024

Michael Sommer
06122 /9561-29
sommer@ita.de

Test report

Project-No.: 22_020

Test report: 0069.24
Sports floor

REGUPOL sonusfit m 513, 83 mm

Reduction of impact sound pressure level
on a solid reference ceiling
according to DIN EN ISO 10140

Maximum sound pressure level with drop weight
excitation (ball drop test)

Bau- und Raumakustik,
Schallimmissionsschutz,
Thermische Bauphysik,
Erschiitterungsschutz

Max-Planck-Ring 49, 65205 Wiesbaden
Telefon: 06122 /95 61-0

Telefax: 06122 /95 61-61

Mail: office@ita.de

www.ita.de

Schalltechnisches Labor, Priifstelle

fiir die Erteilung allgemeiner
bauaufsichtlicher Priifzeugnisse,
Messstelle nach § 29b BImSchG fiir
Gerdusche und Erschiitterungen

HRB 3505 Wiesbaden
Geschaftsfiihrer

Dipl.-Ing. (FH) Markus Sahl
Dipl.-Ing. Georg ERer

i/ VMPA-SPG-185-97-HE



TABLE OF CONTENTS ita Ingenieurgesellschaft mbH

11
1.2

2.1

4.1

4.2

5.1

5.2
53

ANNEXES

Annex 1:
Annex 2:
Annex 3:
Annex 4:

Beratende Ingenieure VBI

(=T 1T - | RN 1

PrOJeCt PArtiCIDANTS ....cveeeveceeeciieeeeieae ettt st e st st saesanans 1 Testreport

TasK DESIENATION ....eetiiiriieiieieeeee ettt sttt ettt sttt sae s 1

PrOCESSING DASES c.vvevveerreeverseersecsuesseesseessessnessessaessesssesssesssessessasssassasssaeses 1 Sports floor
RElEVANT FEGUIALIONS .....o.evecveevececei ettt st 1 REGUPOL sonusfit m 513,
TESE DAt...ueueiecreiecraeeecseeessneesssansessasesssasssssnsssssnssssnsssssnsssssnassssnsssssasssnns 1 83mm

TeSt ArrangemeNnt .....c.ceieuieieiiereirecenterenereceresasresessesessesessesesassessssesasseseses 2

TESE SEE-UP .uvoeeieercecteieceeeeeee et sse et see s se st st ss st sass s s assssssesasassesasassesanensans 2 Project-No.: 22_020
Installation situation in the teSt FOOM........c.cceiueveeverreieieeiee e 2 Testreport: 0069.24
Measurement Method ...........ccceiiiuiiiiniiiieiiiiiiiiniiinniiinniinncennieneeienseen. 2

Normalized impact sound pressure [eVel.........cevveieeeeeeeceeeeceeee e 2

Improvement of impact sound iNSULAtION .....cccocveviirininieneeeeeeeeee e 4

Maximum sound pressure level with drop weight excitation (ball drop test) ......... 5

Measuring iNStrUMENTS ......cccciveiiirnnirnencreesiranicreresssssssraessrsssssssssransssssssssns 6

TESErESULES cuucreniiiiniiiniiitiittiittiitttiieteietanictteceseeistasisssecsssscrsnssssassssanss 7

General information........ccccirieiiiiniiiiiiiinniiiiiiiiiiiiiiinnciinecienseieieeietsasesnens 8

Installation of the test specimen, schematic illustration
photo documentation of the test setup

Measurement results - impact sound reduction
Measurement results - maximum sound pressure level with
drop weight excitation



1. General

1.1 Project participants

Client: REGUPOL Germany GmbH & Co. KG
Am Hilgenacker 24, 57319 Bad Berleburg - Germany

1.2 Task Designation

For a "Sports floor REGUPOL sonusfit m 513, 83 mm", the reduction of impact sound
pressure level on a heavyweight reference floor had to be determined in accordance with
DIN EN ISO 10140 [1]. Furthermore, the maximum sound pressure levels were to be analysed
when a dropped steel ball was used for impulse excitation. The steel ball was provided by
the client.

2. Processing bases

2.1 Relevant regulations

[1] DIN EN ISO 10140:2021-09 "Acoustics - Laboratory measurement of sound insulation
of building elements"
- part 1 "Application rules for specific products"
- part 3 "Measurement of impact sound insulation"
- part4 "Measurement procedures and requirements"
- part 5 "Requirements for test facilities and equipment"

[2] DIN EN ISO 717-2 "Rating of sound insulation in buildings and of building elements"
- part4 "Measurement procedures and requirements"

[3] DIN EN ISO 3382-2:2008-09 "Measurement of room acoustic parameters"
- part 2: "Reverberation time in ordinary rooms"

[4] DIN EN ISO 12999-1 "Acoustics - Determination and application of measurement un-
certainties in building acoustics"

- part 1: 2021-04 "Sound insulation"

[5] DIN 4109-4:2016-07: "Schallschutz im Hochbau"
- part4: "Bauakustische Priifungen" (Regulation, valid in Germany)

(6] Beschlussbuch des Arbeitskreises der Priifstellen fiir die Erteilung allgemeiner bau-
aufsichtlicher Priifzeugnisse fiir den Schallschutz im Hochbau - Arbeitskreis Schall-
priifstellen, Stand 18.03.2019 (Regulation, valid in Germany)

3. Test Date

The tests were conducted on 10 October 2022 in the ITA ceiling test rooms P-D1.
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4. Test Arrangement ita Ingenieurgesellschaft mbH
Beratende Ingenieure VBI

4.1 Testset-up
Test report
The following sports floor was analysed:
Sports floor
Sports floor REGUPOL sonusfit m 513, 83 mm REGUPOL sonusfit m 513,
Mass per unit area m' =50,0 kg/m? 83 mm
(The exact structure is known to the test laboratory)
Project-No.: 22_020
Asingle specimen measuring 1000 mm x 500 mm was placed on the floor in five positions Test report: 0069.24
one after the other.

4.2 Installation situation in the test room

The floor covering was placed in the building acoustics ceiling test stand P-D1 with a perma-
nently installed heavyweight reference ceiling, d = 15 cm, in accordance with

DIN EN I1SO 10140-5:2021-09 [1]. The installation situation in the test room is shown in an-
nexes 1 and 2.

5. Measurement Method

5.1 Normalized impact sound pressure level

The tests were conducted according to DIN EN ISO 10140-3:2021-09 [1].

The normalised impact sound pressure level L, was calculated as follows:

A
Lnj = Lj+10 logA—in dB (eq.1)
0

m .
L, = 10 log% _ 10710 in dB (eq.2)
=1

The abbreviations stand for:

L,j = normalised impact sound pressure level in dB at tapping machine position j

Lj = impactsound pressure levelin receiving room in dB at tapping machine position j
A = equivalent absorption area of receiving room in m?

A, = reference absorption area=10m2

m = number of tapping machine positions.
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The normalised impact sound pressure level was determined at two individual positions for  ita Ingenieurgesellschaft mbH

each of the five positions of the tapping machine. The tested material is a flexible covering Beratende Ingenieure VBI
defined in DIN EN ISO 10140-4:2021-09 [1], for which small test specimens can be used. The
test specimen was placed in a total of five different positions in the test room. The energeti-  Test report
cally averaged sound pressure level was calculated according to the results of the different
positions. The integration time per microphone position was 20 s each. Sports floor
REGUPOL sonusfit m 513,
The background noise level was not low enough so that an appropriate correction accord- 83 mm
ing to DIN EN 1SO 10140-3:2021-09 [1] was necessary. If the difference between the receiving
room level and the background noise level is <6 dB, a correction of 1.3 dB is made accord- Project-No.: 22_020

ing to DIN EN [SO 10140-3:2021-09 [1]. This correction of the results is marked with "=" inthe  Test report: 0069.24
annexes.

The equivalent sound absorption area A was calculated according to the reverberation time
in the receiving room with the following equation:

v,
A= 0,16; in m? (eq.3)

The abbreviations stand for

v volume of the receiving room in m*
T = reverberationtimein the receivingroomins.

The reverberation time was determined according to the specifications of
DIN EN 1SO 10140-4:2021-09 [1], section 4.6.2 "Measurement of the reverberation time". Ref-
erence is made to 1SO 3382-2:2008-09 [3].

The method with interrupted noise was used. Two measurements were taken at each of
three microphone positions at one loudspeaker position. The arithmetic average was
formed from the individual measured values.

The single numerical value L, as well as the spectrum weighting values are deter-
mined according to 1ISO 717-2:2021-05 [2].

For the present measurement situation A according to DIN EN ISO 12999-1:2021-
04 [4] the comparative standard uncertainty for the weighted normalised impact

sound pressure level is or=1,5 dB.

The results in the frequency range from 50 Hz to 80 Hz are influenced by the geometric con-
ditions of the test rooms; the presentation of these measured values is only informative.
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5.2 Improvement of impact sound insulation

In order to determine the reduction of impact sound AL,, the normalised impact noise pres-
sure level of the heavyweight reference floor was evaluated in the test room with and with-
out floor covering in accordance with DIN EN 1SO 10140-1: 2021-09 [1]. The reduction of im-
pact sound was calculated according to the following equation:

AL = Lno - Lnin dB. (eq. 4)

The abbreviations stand for

AL = reduction of impact sound pressure level in dB

Lo = normalised impactsound pressure level of the reference floor without floor cover-
ingin dB.

L, = normalised impact sound pressure level of the reference floor with floor covering
in dB.

Subsequently the reduction of impact sound pressure level AL of the floor covering deter-
mined in accordance with the frequency was deducted from the values of the normalised
impact noise pressure level L, of the reference floor according to DIN EN I1SO 717-2:2021-
05 [2], table 4:

Loy = Loro-ALin dB. (eq. 5)
The abbreviations stand for
Lnro = specified normalised impact sound pressure level of the reference floor

(DIN EN ISO 717-2 [3], Table 4) in dB

AL reduction of impact sound pressure level in dB

The weighed reduction of impact sound pressure level AL,, of the floor covering was calcu-
lated according to the equation:

ALy = Lnrow - Lnrwin dB. (eq. 6)
The abbreviations stand for
AL., =Weighted reduction of impact sound pressure level in dB
Lorow = Weighed normalised impact sound pressure level of the heavyweight reference
floor Ln,ow =78 dB (77,6 dB)
Lnrw =Weighed normalised impact sound pressure level of the heavyweight reference

floor with the ceiling covering in dB

In addition the spectrum adaptation values Cia and C;, were determined according to
DIN EN ISO 717-2:2021-05 [2].
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5.3 Maximum sound pressure level with drop weight excitation (ball drop test)

The sound emissions caused by dropped weights were determined, in this case by a steel
ball with a weight of 30 kg provided by the client. The excitations were carried out on the
floor covering at a total of five individual positions in the upper room of the ceiling test
room. The steel ball was dropped onto the floor covering from a height of 40 cm (= lower
edge of steel ball to upper edge of sports floor). The measured values were recorded in the
lower room at one microphone position.

Three excitations per position were recorded, resulting in a total of 15 measurement series.

To ensure comparability of the measurement results, the measured values were normalised
to the reverberation time in the receiving room.

The A-weighted maximum normalised sound pressure level L*armax was determined using
the following equations:

R m )
Lukmex = 10log = ) 10“47maI/10 jn 4 (eq.7)
=1
L*AFmax = Larmax- 10 log T_ indB (eq. 8)
0

The abbreviations stand for

Larmax; = maximum sound pressure level in dB with measurement series j
Larmax = average maximum sound level over all measurement series
L*armax = maximum normalised sound pressure level

T = reverberation time in the receiving roomin s

To = reference reverberationtime=0,5s

m = number of excitations/measurement series.

The reverberation time was determined as described in section 5.1.
Furthermore, the sound pressure levels were also determined as a function of frequency in
the range from 50 to 5,000 Hz. The calculation of the normalised maximum one-third octave

sound pressure level L*max is carried out in the same way according to equations 7 and 8.

The results in the frequency range from 50 Hz to 80 Hz are influenced by the geometric con-
ditions of the test rooms; the presentation of these measured values is only informative.
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6. Measuring instruments

Description

Type

Serial number

Realtime analyser channel A (calibrated
until 2024*)

in conjunction with:
Condenser microphone (channel A)

Microphone amplifier (channel A)

Realtime analyser channel A (calibrated
until 2024*)

in conjunction with:
Condenser microphone (channel B)

Microphone amplifier (channel B)
Calibration device

Speaker combination (dodecahedron)
Power amplifier

Haar-Hygrometer mit Thermometer
Tapping machine

* At the time of the measurements

The measuring instruments were calibrated before and after the measurements. No devia-

tions occurred.

Norsonic 145

Norsonic 1225

Norsonic 1209

Norsonic 145

Norsonic 1225

Norsonic 1209
Norsonic 1256
Norsonic 276
Norsonic 280
FISCHER 111T

Norsonic 277
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7. Testresults

The graphical representation of the results is shown in annexes 3 (impact sound reduction)
and 4 (ball drop test) to this report.

For the "Sports floor REGUPOL sonusfit m 513, 83 mm" the values entered in the follow-
ing tables were determined.

Tabelle 1: Measurement results impact sound, weighted normalised impact sound pres-
sure level L, in dB, weighted reduction of impact sound pressure level AL, in
dB (Test stand values)

Desionation Test resultin dB

g I—n,w I-n,w + ORr *
Heavyweight reference floor

+
150 mm reinforced concrete slab 3 2715
Tested ﬂoorlcoverlng 43 423+15
on Heavyweight reference floor
. . . AL,=30dB

h f

weighted reduction of impact sound pressure level AL.=29.6dB+1,1dB"

* The weighted impact sound reduction index determined according to DIN EN ISO 717-2:2021-05 [2] in 1/10 dB
specification with measurement uncertainty. The stated measurement uncertainty is the mean standard devia-
tion for test stand measurements according to DIN EN ISO 12999-1:2021-04 [4]. For product declaration (e.g., for
CE labelling), an integer value of the weighted impact sound reduction index must be used.

Tabelle 2: Measurement results ball drop test, A-weighted normalised maximum sound
pressure level L*aemax in dB (test stand value)

Designation Test result

A-weighted normalised maximum sound pressure
level for impulse excitation by drop weight (steel ball L*armax = 54,1 dB
30 kg, drop height h=40 cm)
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8. General information ita Ingenieurgesellschaft mbH
Beratende Ingenieure VBI

The results of this report only refer to the measured objects.
Test report
The test report may only be published or reproduced without our permission if its form and
content remain unchanged. Reproduction in parts is only allowed with our permission. Sports floor
REGUPOL sonusfit m 513,
This test report is a translation of the German-language original. The German-language ver- 83 mm
sion is legally binding. No warranty can be given for translation errors.
Project-No.: 22_020
This report contains 8 pages and 4 annexes. Test report: 0069.24

Wiesbaden, 02.10.2024

ita Ingenieurgesellschaft
fiir Technische Akustik mbH

eorg ERer Michael Sommer

eschaftsfiihrer Fachbearbeiter
Priifstellenleiter Leiter der Messtechnik
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Ball drop test with a 30 kg steel ball and a drop height of 40 cm

-2/2-

ita Ingenieurgesellschaft mbH
Beratende Ingenieure VBI

Sports floor
REGUPOL sonusfit m 513,
83 mm

Project-No.: 22_020
Test report: 0069.24

Annex 2
Photo documentation of
test set-up



Reduction of impact sound pressure level in according to 1ISO 10140 (all parts)
Laboratory measurements of the reduction of transmitted impact sound by floor coverings on a heavyweight or
lightweight reference floor
Sports floor - REGUPOL sonusfit m 513, 83 mm
Client: REGUPOL Germany GmbH & Co. KG

Am Hilgenacker 24, 57319 Bad Berleburg - Germany

Test specimen: Sports floor - REGUPOL sonusfit m 513, 83 mm
Test element mounted by: client Test room identification: ceiling test stand P-D1 in accordance with DIN EN I1SO 10 140
Description of test specimen and test arrangement:

Structure of the floor support (from top to bottom):
83 mm Sports floor - REGUPOL sonusfit m 513, 83 mm
Mass per unit aream' =50 kg/m?
(The exact structure is known to the test laboratory)

Structure of the reference floor/reinforced concrete slab:
150 mm Reinforced concrete slab (heavyweight reference floor in accordance with DIN EN ISO 10 140 [1])

Installation and construction details of the Test set-up in annex 1 and 2

mass per unit area: 50,0 kg/m? %0
air temp. in source room: 14 °C
relative humidity: 2 %
static air pressure: 1004 hPa
receiving room volume: 51,1 m?
Date of test: 10.10.2022 50
Frequency Lno AL
f 1/3 octav 1/3 octav
Hz dB dB
50 61,0 1,4
63 62,0 1,8 40 !
80 63,1 43 g
100 58,2 43 £
125 63,9 6,5 a'
160 62,2 11,1 <
200 63,8 17,1 3 30
250 65,6 26,5 v /
315 63,5 29,7 z
400 64,9 33,1 o
500 65,2 37,6 o
630 66,0 475 2 20
800 66,9 51,5 §
1000 66,4 55,2 e
1250 67,0 60,0 8
1600 66,8 [z 626 £
2000 669 |*= 634 s 10 /
2500 66,6 |*= 63,4 5
3150 659 |*= 62,4 b /
4000 643 [z 60,0 3 (1’(/_(
5000 605 |*> 555 g | | | | | || || |

* Measurement limit reached/exceeded

63 125 250 500 1000 2000 4000
frequency fin Hz

................... frequency range for the rating in accordance with ISO 717-2

Rating according to ISO 717-2: Results of tests with an artificial source under laboratory conditions with a fixed reference floor

AL, =29 dB C,a=-13dB AL;,= 16 dB

AL, + o= 29,6 dB * 1,1 dB (Informative specification with one decimal place and measurement uncertainties)

ita Ingenieurgesellschaft fiir Technische Akustik mbH
Bau- und Raumakustik « Larmimmissionsschutz « Thermische Bauphysik
abP-Priifstelle und vom VMPA anerkannte Schallschutzpriifstelle nach DIN 4109
Max-Planck-Ring 49 « 65205 Wiesbaden « Tel.: 06122 / 95610 « Fax: 06122 / 956161

Annex 3 page 1of2 ofthetestreport0069.24-22 020 from 02.10.2024 /so




Reduction of impact sound pressure level in according to 1ISO 10140 (all parts)
Laboratory measurements of the reduction of transmitted impact sound by floor coverings on a heavyweight or
lightweight reference floor
Sports floor - REGUPOL sonusfit m 513, 83 mm
Client: REGUPOL Germany GmbH & Co. KG

Am Hilgenacker 24, 57319 Bad Berleburg - Germany

Test specimen: Sports floor - REGUPOL sonusfit m 513, 83 mm
Test element mounted by: client Test room identification: ceiling test stand P-D1 in accordance with DIN EN ISO 10 140
Description of test specimen and test arrangement:

Structure of the floor support (from top to bottom):
83mm Sports floor - REGUPOL sonusfit m 513, 83 mm
Mass per unit area m' =50 kg/m?
(The exact structure is known to the test laboratory)

Structure of the reference floor/reinforced concrete slab:
150 mm Reinforced concrete slab (heavyweight reference floor in accordance with DIN EN ISO 10 140 [1])

Installation and construction details of the Test set-up in annex 1 and 2

mass per unit area: 50,0 kg/m? 0 L (L_
airtgmp. in source room: 14 °C A 'O'O~ ©=0- -O”(:X
relative humidity: 2 % TN O S
static air pressure: 1004 hPa o) ™~ X o \
receiving room volume: 51,1 m® ((1;:{ \\ ,' 0 \
Date of test: 10.10.2022 60 i
Frequency L, Lno
f 1/3octav | 1/3 octav /
Hz dB dB
50 59,6 61,0
63 60,2 62,0 50
80 58,8 63,1 2]
100 53,9 58,2 =
125 57,4 63,9 e
160 51,1 62,2 -
200 26,7 63,8 % 40
250 39,1 65,6 ;
315 33,8 63,5 5
400 318 64,9 @
500 27,6 65,2 s 30
630 18,5 66,0 T \
800 15,4 66,9 g
1000 11,2 66,4 2
1250 7,0 67,0 §
1600 : > 4,2 66,8 g 20
2000 > 3,5 66,9 -
2500 [*= 3,2 66,6 a
3150 [*= 3,5 65,9 ®
4000 |*= 4.3 64,3 E
5000 |*z 50 60,5 2 10 | || || || || |
* Measurement limit reached/exceeded 63 125 250 500 1000 2000 4000

frequency fin Hz

................... frequency range for the rating in accordance with 1SO 717-2

—O—reference floor with floor covering L, ( Ci5 C 50-2500) =43 (2; ) dB (42,3 dB)
-=-O==reference floor Lio ( €5 €y 50-2500) =73 (-115-10) dB (72,3 dB)

ita Ingenieurgesellschaft fiir Technische Akustik mbH
Bau- und Raumakustik « Larmimmissionsschutz « Thermische Bauphysik
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Sound pressure level with drop weight excitation
Test stand measurements of the normalised maximum sound pressure level

Sports floor - REGUPOL sonusfit m 513, 83 mm
Client: REGUPOL Germany GmbH & Co. KG
Am Hilgenacker 24, 57319 Bad Berleburg - Germany

Test specimen: Sports floor - REGUPOL sonusfit m 513, 83 mm
Test element mounted by: client Test room identification: ceiling test stand P-D1 in accordance with DIN EN ISO 10 140
Description of test specimen and test arrangement:

Structure of the floor support (from top to bottom):
83mm Sports floor - REGUPOL sonusfit m 513, 83 mm
Mass per unit area m' =50 kg/m?
(The exact structure is known to the test laboratory)

Structure of the reference floor/reinforced concrete slab:
150 mm Reinforced concrete slab (heavyweight reference floor in accordance with DIN EN ISO 10 140 [1])

Drop weight excitation with steel ball
weight: 30kg
drop height: 40 cm

Excitation at 5 positions / 3 repetitions per position / energis-equivalent averaging of 15 measurement series (1 microphone position)

Installation and construction details of the Test set-up in ani\ex 1 and 2

mass per unit area: 50 kg/m? 70
air temp. in source room: 14 °C
relative humidity: 72 %
static air pressure: 1004 hPa
source room volume: -md
receiving room volume: 51 m?
Date of test: 10.10.2022 60
Frequency L*frmax
f 1/3-octav
Hz dB
50 77,9
63 70,5 50 \
80 70,4 g
|
100 62,8 x
-
125 59,6 =
160 56,4 2
L 40
200 51,0 P ke
L)
250 47,6 =
0
315 42,7 H
400 41,9 s
500 39,0 2 30
S
630 348 3 N
0
800 31,7 £
1000 28,0 =2
1250 25,1 g
1600 22,9 g 20
2000 19,8 -
2500 18,2 b
3150 16,5 ®
4000 13,5 g
5000 11,3 2 10 | | | | | | | | | | | |
63 125 250 500 1000 2000 4000

frequency fin Hz

A-weighted normalised maximum sound pressure level

I-*AFmax = 54,1 dB

Energy-equivalent average value from 15 measurement series / normalised to the reverberation time in the receiving room

ita Ingenieurgesellschaft fiir Technische Akustik mbH
Bau- und Raumakustik « Larmimmissionsschutz « Thermische Bauphysik
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