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Test Report

on the

Measurement of the airbome sound insulation of a wall
made of concrete prefabricated elements with Octagon spacers 25 cm
(Spacer seal in two variations)

Applicant: NEVOGA GmbH.

Date of application: January 2001 or August 07" 2001 in writing by Mr. J. Mdsl

Test Material: 25 cm thick concrete prefabricated elements with Octagon spacers 25 ¢cm
3 pieces of element 2.35 m x 1.1 m x 0.25 each with 3 spacers respectively
(cover with plug or rubber cork + plug)

Test location: Sound Test Rooms of the Test and Research Establishment
of the City of Vienna — MA 39-VFA

Order: Measurement of aibome sound insulation pursuant to ONORM (Ecological
Standards) EN 20140-3, 1995 edition and Assessment of Results based on
ONORM B 8115, 1998 edition.

The Result covers 5 pages
ik and 1 Annex (3 pages).

(Emblem) The test results refer exclusively to the objects of test. All
pages of the report bear the official seal of the City of Vienna. Publica-
fion and excerpts shall require the written consent of the Establishment.
Accredited report does not contain Laboratory reports, Expert assess-
ments and Appraisals. The curently applicable General Terms and
Conditions of Transaction of MA 39 — VFA shall apply

Accredited as Test and Monitoring Authority (1) pursuant fo the Accredi-
tation Act, Federal Gazetle No. 468/1992, in the version of the Federal
Law Federal Gazetie No. 430/1996 by virtue of the certificate of the
Federal Ministry of Economic Affairs, GZ. 927 14/7-1X/2/87 and 2)
pursuant fo WBAG, State Gazetie No. 30/96 by virfue of the Accredita-
tion Cerfificate of the Austrian Institute of Building Technology, Count
OIB-180-001/88-010. It is hereby confirmed by virtue of the accradita-
tions that MA 38-VFA meets the standards of EN 45001 and EN 45004.

Telex Telegraphic Address ~ Opening hours
114735 MAGISTRAT WIEN
MA 39 - SD 54 - 11199954

DVR Bank Particulars

Mondays to Fridays 07:30-15:30 hrs 0000191 Bank Austria, Vienna, Acct. 696 254 754
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1 Application

On the basis of your request of January 2001 and written order of August 07t 2001, a concrete
wall made of prefabricated elements (with octagon spacer 25 cm) was to be erected in accordance
with the dimensions of the test aperture of 2.40 m x 3.40 available to the Test Establishment and
examined for its airbomne sound insulation (upon differing seal arrangements of the spacer). The
evaluated Sound Reduction Index Ry and the related spectrum adaptation values C and Cy were
determined respectively.

2 Build-up of wall

2.1 Wall elements: 3 pieces of prefabricated elements made of concrete with 3 pieces of
spacers of average weight 1540 kg measuring 2350 mm x 1110 mm x
250 mm

2.2 Spacer: Octagon spacer 25 cm, 3 pieces per element

amanged in linear order at an inferval of 99.5 cm from one another
Variation 1: Spacer seal: Plug / Plug,

Hollow space without mineral fibers
Variation 2: Spacer seal: Plug / Rubber cork + Plug

Hollow space stuffed with mineral fiber

2.3 Jointing: with KZ mortar, maximum width of joint 20 mm
(bulk density: > 2000 kg/m?)
2.4 Connection with the
brickwork of test platform:
with KZ mortar, maximum width of joint 25 mm
(bulk density > 2000 kg/m?)
2.5 Weight of unrendered wall
with regards to area: 595 kg/m?
2.6 Thickness of wall: 25 cm (= thickness of elements)
3 Performance of measurement

The measurements were performed with a calibrated sound measuring system of the company Norsonic {Type RTA
840 serial No. 18666), which was calibrated by means of a calibrated acoustic calibrator of the company Brilel & Kjaer
(Type 4230, serial No. 596718) (Date of measurement: August 7%, 2001 )

The measurement of airhome sound insulation was performed in one direction {optional for separating walls; inwards
from the outside for exterior walls,). In each of the measurement series, noise was generated on the test piece on one
side (transmission side) within the frequency range of 100 t 5000 Hz (in third octave bandwidth) and the sound pres-
sure level recorded and saved with mobile microphones on the transmitting as well as receiving sides. The reverbera-
tion fime of the respective reception room was determined thereafter,
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4 Definitions

The evaluated Sound Reduction Index Ry and the spectrum adaptation values C and Cy serve the purpose
of the single value specification for the assessment of the airbome sound insulation of stuctural elements.
The following calculation instructions and definitions can be found (literally) on these parameters in ONORM
EN ISO 717-1:1997.

4.1 Evaluated Sound Reduction Index Ry

To evaluate the resuls of measurements that were performed in accordance with ISO 140-3 in third octave
bands provided on 0.1 dB, the reference curve is shifted in stages from against the measurement curve 1
dB until the sum of the unfavorable deviations grows to the highest possible level but not in excess of 32.0
dB. An unfavorable deviation is deemed given at a specific frequency if the measurement result is lower
than the reference value. Only unfavorable deviations are taken into considerations.

The value of the shifted reference curve at 500 Hz is the evaluated Sound Reduction Index Ry. The evalu-
ated Sound Reduction Index is given in Decibel (dB).

4.2 Spectrum Adaptation Values C, Cy,

Spectrum Adaptation Value is the decibel value that should be added to the evaluated Sound Reduction
Index for the purpose of taking a specific sound spectrum info due consideration. The mathematical defini-
tions of the different spectra as well as the calculation instructions for the Spectrum Adaptation Values are
given in ONORM EN ISO 717-1:1997.

The Spectrum Adaptation Value is calculated at 0.1 dB and rounded up as a whole figure in accordance
with ISO 31-0.

The assignment of the different sources of noise to the respective Spectrum Adaptation Value is given be-
low. This assignment can be used as Guideline for the application of the Spectrum Adaptation Values on the
rating of sound insulation with regards fo such sources of noise.

The Spectrum Adaptation Value C basically takes medium and high frequency sources of noise info consid-
eration. This includes amongst others, routine domestic activities (chatting, music, radio, TV), children play-
ing, rail fraffic at medium and high speed, highway traffic above 80 km/h, jet planes with short inferval as
well as companies that are predominantly emitfing medium and high frequency noises.

The Spectrum Adaptation Value Cy basically takes low and medium frequency sources of noise into consid-
eration. This includes amongst others, urban road fraffic, low-speed rail traffic, propeller planes, jet planes
with long interval, disco music as well as such companies as predominantly emit low and medium frequency
noises.

5 Results

The following values were derived from the measurements:
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Set-up of wall Evaluated Sound Reduction Index (C; Ci; C1005000; Cir, 1005000)

25 cm concrete pre-fabricated elements 58 (-2; -5; -1;-5)dB
pursuant to item 2, Spacer: Variation 1

25 cm concrete pre-fabricated elements 58 (-2; -5; 1; -5) dB
pursuant to item 2, Spacer: Variation 2

In page 1 of the Annex, the measured curve (thick measurement curve) of the Sound Reduction Index R is
presented, i.e. the individual values are presented numerically in dependence on the frequency (from 100
Hz to 5000 Hz) as well as the reference curve (thin curve) in accordance with ONORM EN ISO 717-1:1997.

6 Technical Regulations

Measurement standard: ONORM EN 20140-3:1995

Test Platform standard: ~ ONORM EN 1SO 140-1:1998

Requirement standard:  ONORM B 8115-2:1998

Terms and units: ONORM EN ISO 717-1:1997 and B 8115-1:1998

7 Standards required pursuant to ONORM B 8115-2
7.1 Usage as exterior structural component

The minimum noise protection standard (R'esw or R'y) for exterior structural components is specified in
ONORM B 8115, Part 2, 1998 edition. According o this, the minimum noise protection standard for exterior
structural components (including windows and extemal doors) depends on the determinant level of extemal
noises and the type of building. Excluding windows and extemal doors, exterior walls must have a minimum
sound insulation of Ry = 47 dB. The Spectrum Adaptation Value C; shall also be taken into consideration in
addition to the evaluated Sound Reduction Index R, while assessing the sound insulation of exterior struc-
tural components. Since the sum of Ry + Cy describes the difference between the A-evaluated sound-
pressure level of the road-traffic noise outside before the fagade and the interior, a structural component
with the same Ry, — value but higher R, + Cy value is rated more favorable from a building acoustic point of
view. The sum of Ry + Cy shall not fall short of the required standard as contained in tables 4a and 4b by
more than 5 dB for exterior structural components.

7.2 Usage as separating structural component

The required minimum standard for aibome sound insulation in buildings (Drrw) between rooms is given in
ONORM B 8115, Part 2, 1998 edition, Table 5. According to this, the required minimum evaluated standard
sound level difference Dty is 50 dB (e.g. between the adjoining rooms of different residential units), 55 dB
(e.g. between the lounges of residential units) or 60 dB (e.g. beiween neighboring buildings) all depending
on the state of the separating structural components.
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8 Assessment and Summary
8.1 General

As can be seen in the measurement results (Sound Reduction Index of the pre-fabricated concrete wall with
octagon spacers), there is no difference from a sound-technical viewpoint, between Variation 1 (octagon
spacers on both sides fitted with plugs, no hollow space) and Variation 2 (octagon spacers each fitted with
plugs or rubber corks + plugs, hollow space filled with mineral fibers). This applies to the evaluated Sound
Reduction Index Ry as well as the Spectrum Adaptation Values C and C.

8.2 Usage as exterior structural component

Given the determined value of Ry(C; Cy) = 58 (-2; -5) dB (applies to both variations), the standard required
of sound protection for exterior walls (R + Cy = 42 dB) pursuant to ONORM B 8115-2:1998 is favorably
exceeded and therefore, met. Since the wall was examined without thermal insulation layer, which however,
impacts the overall sound insulation of the wall set-up, a precise specification of the favorable excessive
value of the required standard is impossible. Depending on the type of the thermal insulation bonding sys-
tem (insulation layer = polystyrene, mineral fiber, cork efc.), there may be a reduction or boosting of sound
insulation against the wall-forming element (= in this case, the examined wall itself). The favorable excess in
the standardized requirement will therefore, be within the approximate range of 6 dB (wall with WDVS with
polystyrene) up to 14 dB (wall with WDVS with mineral fiber).

It should be noted that the fulfillment of the standard required of sound insulation for the complete exterior
structural component Rl is also dependent on the evaluated Sound Reduction Index of the fransparent
structural components (e.g. windows) in addition to the evaluated Sound Reduction Index of the wall and the
share of area from transparent to non-transparent structural components and these parameters are there-
fore, to be observed in the measurement of sound protection.

8.3 Usage as separating structural component

Given the determined value of Ry(C; C) = 58 (-2; -5) dB (applies to both variations), the examined wall is
basically suited for meeting the minimum standard required of airbome sound insulation in buildings pursu-
ant to ONORM B 8115-2:1998.

Since the fulfillment of the standard required of airbomne sound insulation in buildings is also dependent on
the longitudinal line of sound in the accompanying structural elements in addition to the evaluated Sound
Reduction Index of the wall (sound transmission through the separating structural component), the dimen-
sioning of these structural components is of vital importance. Structural components fike walls, ceilings,
doors and eventual built-in structures (installation shafts efc.) bordering on the separating wall shall be di-






















