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1. Place and date of measurements

The measurements were carried out in the test facilities of the Fraunhofer Institute for Building
Physics in Stuttgart on July 21, 2008.

2. Test object

Pre-cast concrete element with two tie points (conical holes in pre-cast concrete element), (see
Fig. 1), hole diameter 17, 5 mm (front) to 22 mm (behind).

Dimensions of the element: LxHxW=100cm x 100 cm x 21 cm
Total weight of the element: 512 kg

The two tie points were sealed by various screw plugs of PERI GmbH. Three different screw plugs
(MX 50 OF, MX 50 MF and MX 84 MF) of PERI GmbH were investigated (see Figures 2 to 7).

First the tie points were sealed only on one side then the openings were also sealed on the other
side. The screw plugs were screwed by 10 Nm by means of a torque spanner.

Six variants were tested:

Variant 1: screw plug MX 50 OF, installed on one side
Variant 2: screw plug MX 50 OF, installed on both sides
Variant 3: screw plug MX 50 MF, installed on one side
Variant 4: screw plug MX 50 MF, installed on both sides
Variant 5: screw plug MX 84 MF, installed on one side
Variant 6: screw plug MX 84 MF, installed on both sides

In addition, both tie points were closed soundproof with mineral filler, and the sound reduction
index of this construction (corresponds to a element without tie points) was determined as refer-
ence value.

3. Sampling procedure

Delivery: on July 17, 2008 by a forwarding company.
Installation in the test facility: on July 21, 2008 by a handicraft enterprise.
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4. Test procedure

The measurements were carried out in a test facility for windows, panels and small building ele-
ments according to DIN EN ISO 140-1: 2005. The test object was partly installed in the window
opening and sealed by Terostat (adhesive) all around. The residual opening was sealed by a dou-
ble-leaf construction of particle boards and mineral wool boards with high sound-insulating prop-
erties, and sealed towards the flanks and test specimen by Terostat adhesive. The weighted sound
reduction index of the construction with high sound insulation was R,, > 63 dB. The measurement
was performed according to DIN EN ISO 140-3: 2005.

The calculation of the weighted sound reduction index and of the spectrum adaptation terms was
performed according to DIN EN ISO 717-1: 2006. The test signal was pink noise, filtered by 1/3
octave filters. The spatial averaging of the sound pressure level in the test rooms occurred by
moving the microphones along inclined circular paths. The sound reduction index was determined
by the following equation:

With: R = sound reduction index
L, = sound pressure level in the source room
L, = sound pressure level in the receiving room
A = equivalent absorption surface area in the receiving room,
determined by measuring the reverberation time
S = test surface area (total surface area of test object).
5. Test set-up and test conditions
Dimensions of the test rooms:
Source room (L x W x H): 574 mx3.75mx3.11Tm;V=67m3
Receiving room (L x W x H): 485mx3.74mx3.11m;V=57m3
Test opening (B x H): 1.25 mx 1.50 m; 5= 1.875 m?
Air temperature: 22 °C
Relative air humidity: 45 %.
Measurement equipment:
Microphones: B & K4190
Pre-amplifiers: B & K 2639
Analyzer: Norsonic 840/1
Amplifier : Klein & Hummel AK 120
Loudspeaker: Lanny MLS 82.
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6. Measurement results

The measured sound reduction index of the various variants is presented in figures 8 to 14 in ta-
bles and diagrams in dependence of the frequency.
The weighted sound reduction index and the spectrum adaptation terms amount to:

Variant 1 (screw plug MX 50 OF, on one side)
Rw (C, Ctr; C1oo-sooo; Cu,mo-sooo) = 59 ('1; ‘5; O; '5) dB

Variant 2 (screw plug MX 50 OF, on both sides)
Rw (C: Ctr; C100-5000; Ctr,100-5000) = 59 ('1. '5; O; '5) dB

Variant 3 (screw plug MX 50 MF, on one side)
Rw (Cl Ctr; Cwoo-sooo; Cn,woo-sooo) = 59 ('1; '5; O; '5) dB

Variant 4 (screw plug MX 50 MF, on both sides)
Rw (C, Ctr; C100-5000; Ctr,100—5000) = 59 ('1, '5; 0; '5) dB

Variant 5 (screw plug MX 84 MF, on one side)
Rw (C: Ctr; C1oo-sooo; Ctr, 100-5000) = 59 ('1; '5; O; '5) dB

Variant 6 (screw plug MX 84 MF, on both sides)
Rw (C, Cn; Cwo-sooo; Cn,mo-sooo) = 59 ('1; '5; O; ‘5) dB.

Reference:
Tie points soundproof closed:
Rw (C: Ctr; Cwo-sooo; Ctr,10045000) = 59 (‘1, '5; O: '5) dB

The central result of the measurement is, that while closing the tie points with the tested screw
plugs compared with a pre-cast concrete element without tie points no noticeable reduction of
the sound insulation takes place. This is valid with one as well as with two-side installation of the
screw plugs.

The test was performed in a test laboratory of IBP accredited according to DIN EN ISO/IEC 17025
by DAP under no. DAP-PL-3743.26. Test procedure and program of the measurements comply
with the principles of the working committee of the test centers officially recognized by the build-
ing supervisory authority in accordance with the regulations of DIBt and NABau, sub-committee
NA 005-55-76 AA.

This test report consists of 4 pages of text and 14 figures. The above-mentioned measurement re-
sults exclusively refer to the tested specimen. Any publication of extracts is subject to the written
authorization of the Fraunhofer Institute for Building Physics.

Stuttgart, July 2, 2009
SMu/Hy

Responsible engineer:

Dipl.-Ing. (FH) S. Mdiller

Fraunhofer-Institut fir Bauphysik IBP P-BA 104e/2009 4

Fraunhofer ...
Bauphysik

tlich eneika >
Brifstelie "B nat. L. Weber




il s i
e : g g N

Fig. 1 pre-cast concrete element (100 cm x 100 cm X 21 cm) with two tie points installed
in the test facility
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Fig. 3 pictures of the screw plug MX 50 MF (variants 3 and 4).
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Fig. 4 pictures of the screw plug MX 84 MF (variants 5
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screw plug MX 50 OF in one tie point
above: installation on one side

Fig. 5
below: installation on two sides
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screw plug MX 50 MF in one tie point

above: installation on one side
below: installation on two sides

Fig. 6
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Fig. 7 screw plug MX 84 MF in one tie point
above: installation on one side
below: installation on two sides
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Sound insulation according to DIN EN ISO 140-03: 2005 P-BA 104e/2009
Client: PERI GmbH

D-8926 WeiBenhom Figure 8

Test object:

Pre-cast concrete element with two tie points (conical holes in pre-cast concrete element), (see Fig. 1),
hole diameter 17, 5 mm (front) to 22 mm (behind).

Dimensions of the element: LxHxW=100cmx 100 cm x 21 cm

Total weight of the element: 512 kg

The two tie points were sealed by various screw plugs of PERI GmbH. Three different screw plugs (MX 50
OF, MX 50 MF and MX 84 MF) of PERI GmbH were investigated (see Figures 2 to 7).

First the tie points were sealed only on one side then the openings were also sealed on the other side. The
screw plugs were screwed by 10 Nm by means of a torque spanner.

Additional description and technical data see page 2 of the test report P-BA 104e/2009, as well as
figures 1, 2 and 5.

Variant 1: screw plug MX 50 OF, installed on one side

Test facility: test facility for windows, panels and small building elements P4
Room volume: Vg = 67 m3
Ve =57 m3 80
Maximum insulation
of the test facility: R'maxw = 72 dB
Test surface area: 1.0 m2 ]
Test acoustic noise: pink noise 70 &
Rel. humidity: 45 % . N
Temperature: 22 °C. =
Date of testing: July 21,2008 ‘2
P —_
5 60 P %
o =
f [Hz] R [dB] £ —
c /
100 > 396 (405) S /
125 > 430 (418) ‘g ,V’\o—‘
160 > 471 (448)| T 50 %
200 > 489 (473) b
250 > 507 (515 &
315 > 533 (568) =
400 52,4 = . % -~ R
S00 52,8 [ ——— shifted reference curve
630 57,7
800 56,6
1000 61,9
1250 61,8 30
1600 65,1 125 250 500 1000 2000 4000
2000 63,4
o560 705 Frequency f [Hz]
3150 68,2
4000 74,0 Weighted sound reduction index and spectrum
L V,Sngssthanh — 7‘117 o adaptation terms acc. to DIN EN ISO 717-1: 2006
mpbol > S € signal-to-noise ratio or e
d?fference between limiting mgsertlon loss and measured Rw (C: C"," c1oo-sooo; ctr,1oo-sooo) = 59 ("1; '5; 0; '5) dB
sound reduction index Is smaller than or equal to 6 dB. For
the second case limiting insertion loss Is indicated in brackets.

The test was performed in the test laboratories of the IBP testing center accredited according to DIN EN
ISOAEC 17025 by the DAP (German Accreditation System for Testing), no. DAP-PL-3743.26.

~ Fraunhofer | suwtgar, uly 02, 2009
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Sound insulation according to DIN EN ISO 140-03: 2005 P-BA 104e/2009
Client: PERI GmbH

D-8926 WeiBenhom Figure 9

Test object:

Pre-cast concrete element with two tie points (conical holes in pre-cast concrete element), (see Fig. 1),
hole diameter 17, 5 mm (front) to 22 mm (behind).
Dimensions of the element: LxHxW=100cm x 100 cm x 21 cm

Total weight of the element: 512 kg

The two tie points were sealed by various screw plugs of PERI GmbH. Three different screw plugs (MX 50
OF, MX 50 MF and MX 84 MF) of PERI GmbH were investigated (see Figures 2 to 7).

First the tie points were sealed only on one side then the openings were also sealed on the other side. The
screw plugs were screwed by 10 Nm by means of a torque spanner.

Additional description and technical data see page 2 of the test report P-BA 104e/2009, as well as
figures 1, 2 and 5.

Variant 2: screw plug MX 50 OF, installed on both sides

Test facility: test facility for windows, panels and small building elements P4
Room volume: Ve =67 m3
Ve=57m3 20
Maximum insulation
of the test facility: R = 22 dB
Test surface area: 1.0 m2
Test acoustic noise: pink noise
Rel. humidity: 45 % 70
Temperature: 22 °C, =)
Date of testing: July 21,2008 =
3
f [Hz] R [dB] 2 e Yo
100 > 392 (405 § /& \%ﬁg\
125 > 429 (418) £ /& RE 2
160 > 471 #48| 3 g I [ - [ Fipunbofer poink  \S
200 > 493 (47.3) - t‘;—% uppysik | m
250 > 503 (515 B 1\ &¥mﬂich_gneri<: te d§>’
T St LY
' - R \\/”7#5 % \y
500 52,6 40 — ——— shifted reference curve 93 1"‘ -
630 57,6
800 56,5
1000 61,9
E % 5
‘ 125 250 500 1000 2000 4000
2000 63,6
2500 70.2 Frequency f [Hz]
3150 68,7
4000 74,0 Weighted sound reduction index and spectrum
a2 ‘ 744 adaptation terms acc. to DIN EN ISO 717-1: 2006
3.yfrfr;t:§'ncf b:?w?(\:elzsntlri‘ritntfr?; 1222'.1:?@2?253?:;5’:20 Rw (G Ciri Cio0-50005 Cir,100-5000) = 59 (-1; -5; 0; -5) dB
sound reduction index is smaller than or equal to 6 dB. For
the second case limiting insertion loss is indicated in brackets.

The test was performed in the test laboratories of the IBP testing center acaredited according to DIN EN
ISOAEC 17025 by the DAP (German Accreditation System for Testing), no. DAP-PL-3743.26.

~ Fraunhofer | stuttgart, July 02, 2009
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Sound insulation according to DIN EN ISO 140-03: 2005 P-BA 104e/2009
Client: PERI GmbH
D-8926 WeiBenhorn

Figure 10

Test object:

Pre-cast concrete element with two tie points (conical holes in pre-cast concrete element), (see Fig. 1),
hole diameter 17, 5 mm (front) to 22 mm (behind).

Dimensions of the element: LxHxW=100cmx 100 cm x 21 cm

Total weight of the element: 512 kg

The two tie points were sealed by various screw plugs of PERI GmbH. Three different screw plugs (MX 50
OF, MX 50 MF and MX 84 MF) of PERI GmbH were investigated (see Figures 2 to 7).

First the tie points were sealed only on one side then the openings were also sealed on the other side. The
screw plugs were screwed by 10 Nm by means of a torque spanner.

Additional description and technical data see page 2 of the test report P-BA 104e/2009, as well as

figures 1, 3 and 6.

Variant 3: screw plug MX 50 MF, installed on one side

Test facility:
Room volume:

test facility for windows, panels and small building elements P4
Vs =67 m3
Ve =57 m?

- : : 80
Maximum insulation
of the test facility: R maxye = 72 dB
Test surface area: 1.0 m2 .
Test acoustic noise: pink noise
Rel. humidity: 45 % 70 Q\!
Temperature: 22 °C, )
Date of testing: July 21,2008 =
[ 1 -
3 7
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100 > 390 (45| § y /& %\
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200 > 491 (73| 2 7 | \ auphysik
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315 > 532 (568) 5 % qQ\”T";TUng*S””'e g
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’ L{Z . 1 oY
500 531 40 —— --- shifted reference curve L /
630 57,9 f’
800 56,8
1000 61,7
1250 61,8
1600 65,1 30
’ 125 250 500 1000 2000 4000
2000 63,8
2500 70,4 Frequency f [Hz]
3150 68,5
4000 » 745 Weighted sound reduction index and spectrum
5000 74,8 adaptation terms acc. to DIN EN ISO 717-1: 2006

Symbol ">" shows that the signal-to-noise ratio or the
difference between limiting insertion loss and measured
sound reduction index is smaller than or equal to 6 dB. For
the second case limiting insertion loss is indicated in brackets.

Rw (G Cii Cig0-5000; Cir,100-5000) = 59 (-1; -5; 0; -5) dB

N0+n3 N

|

~ Fraunhofer

IBP

The test was performed in the test laboratories of the IBP testing center acaredited according to DIN EN
ISOAEC 17025 by the DAP (German Acareditation System for Testing), no. DAP-PL-3743.26.

Stuttgart, July 02, 2009
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Sound insulation according to DIN EN ISO 140-03: 2005 P-BA 104e/2009

Client: PERI GmbH
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Test object:

Pre-cast concrete element with two tie points (conical holes in pre-cast concrete element), (see Fig. 1),
hole diameter 17, 5 mm (front) to 22 mm (behind).

Dimensions of the element: LxHxW=100cmx 100 cm x 21 cm

Total weight of the element: 512 kg

The two tie points were sealed by various screw plugs of PERI GmbH. Three different screw plugs (MX 50
OF, MX 50 MF and MX 84 MF) of PERI GmbH were investigated (see Figures 2 to 7).

First the tie points were sealed only on one side then the openings were also sealed on the other side. The
screw plugs were screwed by 10 Nm by means of a torque spanner.

Additional description and technical data see page 2 of the test report P-BA 104e/2009, as well as
figures 1, 3 and 6.

Variant 4: screw plug MX 50 MF, installed on both sides

Test facility: test facility for windows, panels and small building elements P4
Room volume: Ve =67 m3
Ve=57 m? 30
Maximum insulation
of the test facility: Rsaw= 72dB
Test surface area: 1.0 m2 —
Test acoustic noise: pink noise /
Rel. humidity: 45 % 70 R\{
Temperature: 22, °C, ™)
Date of testing: July 21,2008 =
o . -
x
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250 > 498 (515 B \‘9& Nichpneri’:\mte $ /
315 > 533 (56,8) 3 \9,@9 Priifstel it @{\)
400 52,3 wn Z - R -.4/0%/ _N%<§/'
500 53,1 40 — ——— shifted reference curve --i/ 1 —
630 57,9
800 57,0
1000 61,8
2 = 0
' 125 250 500 1000 2000 4000
2000 63,8
2500 70,7 Frequency f [Hz]
3150 68,6
4000 > 744 Weighted sound reduction index and spectrum
o 20 _ 741 adaptation terms acc. to DIN EN ISO 717-1: 2006
o ot oy oo st masasirgd Rw (C; Cui Ci00.50000 Cer,100.5000) = 59 (-1; -5; 0; -5) dB
sound reduction index Is smaller than or equal to 6 dB. For
the second case limiting insertion loss is indicated in brackets.

The test was performed in the test laboratories of the IBP testing center acaredited according to DIN EN
ISOAEC 17025 by the DAP (German Accreditation System for Testing), no. DAP-PL-3743.26.
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Sound insulation according to DIN EN ISO 140-03: 2005 P-BA 104e/2009
Client: PERI GmbH

D-8926 WeiBenhomn Figure 12

Test object:

Pre-cast concrete element with two tie points (conical holes in pre-cast concrete element), (see Fig. 1),
hole diameter 17, 5 mm (front) to 22 mm (behind).

Dimensions of the element: LxHxW=100cmx 100 cm x 21 cm

Total weight of the element: 512 kg

The two tie points were sealed by various screw plugs of PERI GmbH. Three different screw plugs (MX 50
OF, MX 50 MF and MX 84 MF) of PERI GmbH were investigated (see Figures 2 to 7).

First the tie points were sealed only on one side then the openings were also sealed on the other side. The
screw plugs were screwed by 10 Nm by means of a torque spanner.

Additional description and technical data see page 2 of the test report P-BA 104e/2009, as well as
figures 1, 4 and 7.

Variant 5: screw plug MX 84 MF, installed on one side

Test facility: test facility for windows, panels and small building elements P4
Room volume: Ve =67 m3
Vi =57 m3 &0
Maximum insulation
of the test facility: R'maxw = 72 dB
Test surface area: 1.0 m2
Test acoustic noise: pink noise
Rel. humidity: 45 % 70 Q\/
Temperature: 22 °C, ™)
Date of testing: July 21, 2008 E-
>
f [Hz] R [dB] - &
100 > 387 (405) s
125 > 426 (#18)| T
160 > 47,0 (448) 3 50
200 > 491 (47,3) g
250 2 500 (519| 2 2 \ amtlich anerkanpte / ¥
315 > 530 (568) - % Prifstelle §
400 52,8 @ o R \.\"Q;% S
500 53,3 40 ——— shifted reference curve . tl4——~N
( S = I |
630 57,9 -
800 57,2
1000 61,9
=5 = 30 '
' 125 250 500 1000 2000 4000
2000 64,0
2500 70,5 Frequency f [Hz]
3150 68,5
4000 72,8 Weighted sound reduction index and spectrum
= B J _ 148 adaptation terms acc. to DIN EN ISO 717-1: 2006
Ziyf?lt?ZLceZ b:vae\Z;trriftT:; frEZ?tll-otg-g?ssz;Zt:zeoarsg:d Rw (C Cis Cioo-5000: Cir,100-5000) = 59 (-1; -5; 0; -5) dB
sound reduction index is smaller than or equal to 6 dB. For
the second case limiting insertion loss Is indicated in brackets.

The test was performed in the test laboratories of the IBP testing center acaredited according to DIN EN
_ ISOAEC 17025 by the DAP (German Acareditation System for Testing), no. DAP-PL-3743.26.

~ Fraunhofer | stuttgar, uly 02, 2009
1P Head of the test laboratory: - Se\ —m

|

\

\




Sound insulation according to DIN EN ISO 140-03: 2005 P-BA 104e/2009
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Test object:

Pre-cast concrete element with two tie points (conical holes in pre-cast concrete element), (see Fig. 1),
hole diameter 17, 5 mm (front) to 22 mm (behind).

Dimensions of the element: LxHxW=100cmx 100 cm x 21 cm

Total weight of the element: 512 kg

The two tie points were sealed by various screw plugs of PERI GmbH. Three different screw plugs (MX 50
OF, MX 50 MF and MX 84 MF) of PERI GmbH were investigated (see Figures 2 to 7).

First the tie points were sealed only on one side then the openings were also sealed on the other side. The
screw plugs were screwed by 10 Nm by means of a torque spanner.

Additional description and technical data see page 2 of the test report P-BA 104e/2009, as well as
figures 1, 4 and 7.

Variant 6: screw plug MX 84 MF, installed on both sides

Test facility: test facility for windows, panels and small building elements P4
Room volume: Ve =67 m3
Vi = 57 m3 20
Maximum insulation
of the test facility: R'maxw = 72 dB
Test surface area: 1.0 m2 H
Test acoustic noise: pink noise
Rel. humidity: 45 % 70 Q‘\!
Temperature: 22.°C o
Date of testing: July 21,2008 =
[ e —
[Hz] R [dB] c -
100 > 390 (45| § p. 4
125 > 426 (418) £ ,
160 > 469 48| 3 g L
200 > 48,9 (47,3) 2
250 > 496 (515)| 2
315 > 532 (56,8) 3
400 52,8 wn / 5= R
500 53,3 40 ¥ ——- shifted reference cu
630 57,8
800 57,1
1000 61,8
1250 62,0
1600 65,1 30
' 125 250 500 1000 2000 4000
2000 63,7
2500 70,7 Frequency f [Hz]
3150 68,5
4000 2 741 Weighted sound reduction index and spectrum
ety 741 adaptation terms acc. to DIN EN ISO 717-1: 2006
3.?2?2'“5 besrvs\e/:lesntlri:tlt}:; fﬁzft';ﬁﬂ?ssiéztﬁgsﬂ:zd Rw (G Cii Cro05000 Cir,100-5000) = 59 (-1; -5; 0; -5) dB
sound reduction index 1s smaller than or equal to 6 dB. For
the second case limiting insertion loss is indicated in brackets.

The test was performed in the test laboratories of the IBP testing center acaredited according to DIN EN
ISOAEC 17025 by the DAP (German Accreditation System for Testing), no. DAP-PL-3743.26.
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Sound insulation according to DIN EN ISO 140-03: 2005 P-BA 104e/2009
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Test object:

Pre-cast concrete element with two tie points (conical holes in pre-cast concrete element), (see Fig. 1),
hole diameter 17, 5 mm (front) to 22 mm (behind).

Dimensions of the element: LxHxW=100cmx 100 cm x 21 cm

Total weight of the element: 512 kg

The two tie points were sealed by various screw plugs of PERI GmbH. Three different screw plugs (MX 50
OF, MX 50 MF and MX 84 MF) of PERI GmbH were investigated (see Figures 2 to 7).

First the tie points were sealed only on one side then the openings were also sealed on the other side. The
screw plugs were screwed by 10 Nm by means of a torque spanner.

Additional description and technical data see page 2 of the test report P-BA 104e/2009, as well as
figure 1.

Reference: tie points with mineral filler soundproof closed.

Test facility: test facility for windows, panels and small building elements P4
Room volume: Vs =67 m3
Ve =57 m3 80
Maximum insulation
of the test facility: Rl = 72 dB
Test surface area: 1.0 m2 i
Test acoustic noise: pink noise /
Rel. humidity: 45 % 70 N
Temperature: 22 5C. ™) /
Date of testing: July 21,2008 &
3 .
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= / S G N
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160 > 46,9 (44,8) -§ 50 , [ &3 [ Erauntroter esnh
200 > 492 (47.3) o = Bauppysik
250 > 497 (515| 2 5 tlich ane| ka;lmte
315 2 533 (568)| 3 SN prifstdlie €
400 52,5 K / - R :’?3;,4/ LA
500 53,3 40 / —-—- shifted reference curve “‘-»-“_’_7?"61 1 _f,a//
630 58,0 ey
800 57,3
1000 61,8
1250 61,9 30 7
s 65,2 125 250 500 1000 2000 4000
2000 63,9
2500 70,4 Frequency f [Hz]
3150 68,6
4000 > 745 Weighted sound reduction index and spectrum
5000 75,1 adaptation terms acc. to DIN EN ISO 717-1: 2006
TSB i B R e aaasan Ru (G Cui Cuanstni Cassossor) = 59 (-1 -5; 0; -5) dlB
sound reduction index is smaller than or equal to 6 dB. For
the second case limiting insertion loss is indicated in brackets.

— ISOAEC 17025 by the DAP (German Accreditation System for Testing), no. DAP-PL-3743.26.
~ Fraunhofer | stuttgart, July 02, 2009
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The testwas performed in the test laboratories of the IBP testing center acaredited according to DIN EN




