
 

 

 

 

This text is a translation from the original Danish document. 
The original Danish version is attached for reference.  
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Summary 
A measurement of the impact sound level has been carried out in the residential 
building complex Halvtolv Holmen, Copenhagen. 

The measurement was performed in accordance with the Building Regulations 
1995. 

One measurement of impact sound level was carried out. 

See the results overview on page 3. 

 

Note 
The test result applies exclusively to the tested specimen. 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

  

 

 

  



 

 

 

 

Here is the English translation of the document: 

 

1. Introduction 

At the request of Harpun Fasteners ApS, a measurement of impact sound level 
has been carried out in the residential building complex Halvtolv Holmen, 
Copenhagen, in accordance with the Building Regulations 1995. 

 

2. Test Object 

The residential development Halvtolv Holmen, Copenhagen, is a multi-storey 
housing project under construction. 

The development consists of 8 blocks. The measurements were carried out in 
Block 2. 

An impact sound measurement was made from the floor in a room on the first-
floor apartment to the apartment below. 

Reference is made to the apartment plan on page 7. The plan was prepared 
based on the drawings provided by the client. 

According to the client, the floor is a wooden floor on battens laid on a 220 mm 
hollow-core concrete slab with supports consisting of Harpun Wedges (black 
type) on Harpun Blocks 40/60 and 60/80 with Harpun Klik 19 underneath. A 
plastic film was laid under the supports. 



 

 

 

 

3. Sampling 

The sampling was carried out by the client. 

 

4. Test Method 

The measurements were performed in accordance with Building Regulations 
1995, Appendix 4, "Execution of building acoustic measurements, etc." 

The measurement of impact sound level was conducted in accordance with 
DS/EN ISO 140-7:1998, "Measurement of impact sound insulation of floors in 
buildings." 

A brief description of the measurement method can be found in Appendix TB. 

 

5. Instrumentation 

The following instruments were used for the measurements: 

 

Instrument 
Type A&V No. 

Two-channel frequency analyzer B&K 2144 1025L 

Microphone B&K 4165 009S 

Microphone preamplifier B&K 2619 005S 



 

 

 

Instrument 
Type A&V No. 

Microphone power supply B&K 2804/5217 620L 

Microphone boom B&K 3923 024S 

Acoustic calibrator B&K 4231 1158L 

Noise generator B&K 1405 027S 

Equalizer Urei 539 020S 

Power amplifier CREST C4001 019S 

Loudspeaker in carrying case Celestion G12-80 022S 

Tapping machine B&K 3204 463L 

 

The instruments used were checked in accordance with procedures approved 
by DANAK. 

 

6. Measurement Conditions 

The measurement was carried out on May 23, 2000. The measurement was 
performed in the unfinished building. Doors, moldings, etc. were missing. 
In front of the door opening between the sending and receiving rooms, a 
plywood board was installed. No persons were present in the measuring rooms 
during the measurement. 

 

  



 

 

 

 

7. Measurement Results 

 

Impact Sound Level 

The normalized impact sound level L’n per 1/3 octave from 100 Hz to 3150 Hz is 
given in tabular form and graphically illustrated on the curve sheet, page 8. 

Furthermore, the weighted impact sound level L’n,w is stated. 
The L’n,w value is calculated in accordance with the evaluation method in 
DS/EN ISO 717-2:1997. The evaluation method is described in Appendix TB. 

 

8. Building Regulation Requirements 

Impact Sound Level 

According to BR-95, Chapter 9.2.2, Section 1, floors and decks in residential 
units must be constructed so that the impact sound level, L’n,w, does not 
exceed 58 dB in living rooms and kitchens of adjacent dwellings. 

 



 

 

 

 

Halvtolv Holmen Block 2. 
Apartment plan (not to scale). 

 

Measurement of Impact Sound Level in Buildings 
in accordance with DS/EN ISO 140-7:1998 

Client: Harpun Fasteners ApS, Lindholmvej 15, 3550 Slangerup 
Measurement date: 2000-05-23 

 



 

 

 

 

Measurement location: 
Building: Halvtolv Holmen, Copenhagen 
Source room: Halvtolv 20, 1st floor right, bedroom 
Receiving room: Halvtolv 20, ground floor right, bedroom 

Test object: 
Wooden floor on joists over 220 mm concrete hollow-core slab with packings 
consisting of Harpun Wedge (black type) on Harpun Block 40/60 and 60/80, with 
Harpun Click 19 underneath. 

 

Source room floor area: 9 m² 
Receiving room volume: 23 m³ 

 



 

 

 

 

Weighted normalized impact sound level according to DS/EN ISO 717-2:1997: 
L’n,w (Ci) = 45 (0) dB 

Assessment based on field measurement results obtained using a Class 2 method. 

Signed: Dan Hoffmeyer 
Acoustics & Vibration 
Building Acoustics Measurement Station 

 

Impact Sound Level 

Measurement Method 

The measurement of the normalized impact sound level L’n was carried out in 
accordance with DS/EN ISO 140-7:1998, “Measurement of impact sound 
insulation of floors in buildings.” 

The normalized impact sound level is defined as the sound pressure level in the 
receiving room, produced by a standardized tapping machine (placed on the 
floor in the source room), corrected to an equivalent absorption area of 10 m² in 
the receiving room. 

L’n is determined according to the following formula: 

𝐿′𝑛 = 𝐿𝑀 + 10log⁡
𝐴𝑀

𝐴0
 [dB] 

 

where: 

• Lₘ = sound pressure level in the receiving room [dB re. 20 µPa] 



 

 

 

 

• A₀ = equivalent reference absorption area [10 m²] 
• Aₘ = equivalent absorption area in the receiving room [m²], determined by 

the formula 

𝐴𝑀 = 0.163
𝑉𝑀
𝑇𝑀

 

 

where: 

• Vₘ = receiving room volume [m³] 
• Tₘ = reverberation time in the receiving room [s] 

 

For the measurement of impact sound level, a standardized tapping machine is 
used as the sound source. The tapping machine is equipped with steel impact 
hammers. 

In the measurement setup, which is controlled by a PC, the sound pressure 
level is recorded with a microphone mounted at the end of a rotating 
microphone boom. The microphone follows a circular path with a radius of at 
least 0.7 m over a period of 32 seconds. The microphone path is kept at least 0.5 
m away from surrounding boundaries. 

The microphone stand is placed arbitrarily on the floor area within these limits, 
ensuring that the distance between any two microphone paths is greater than 
1.8 m, and that the paths are not parallel to each other or to any boundary 
surfaces. 



 

 

 

 

The sound pressure level is analyzed in 1/3-octave bands using a real-time 
frequency analyzer. The results are transferred to and processed by a PC. The  

total integration time is 32 seconds multiplied by the number of tapping 
machine positions. 

For rooms of normal size, 4 tapping machine positions and 2 microphone 
paths are used. 
In larger rooms or rooms with recessed corners, more positions may be used. 
The tapping machine is placed arbitrarily on the floor surface but not closer 
than 0.5 m to the surrounding walls. 

 

The equivalent absorption area of the receiving room is determined by 
measuring the reverberation time of the room. 

The reverberation time of a room is defined as the time it takes for the sound 
pressure level in the room to decrease by 60 dB after the sound source has been 
switched off. 

For the measurement, a broadband noise signal is used, which is emitted 
through a loudspeaker placed in one of the room’s corners. 

The reverberation time is determined based on six measurements of the decay 
curves during the rotation of the microphone boom with a revolution period of 
64 seconds. The measurements are carried out in 1/3-octave bands using a 
real-time frequency analyzer, and the reverberation time is calculated by linear 
regression within the range of –5 dB to –25 dB relative to the initial level. The 
individual decay curves are read and averaged. 



 

 

 

 

The background noise level in the receiving room is also measured. The 
measurement results are corrected for any influence from background noise. If 
the sound pressure level in the receiving room is less than 6 dB above the 
background noise, this will be noted in the report together with an assessment 
of the reliability of the measurement result. 

The volume of the receiving room is determined by on-site measurement. 

 

Evaluation Method 

The measured L’n values per 1/3 octave are evaluated in accordance with 
DS/EN ISO 717-2:1997, “Acoustics — Rating of sound insulation in buildings 
and of building elements — Part 2: Impact sound insulation.” 

In the evaluation, the weighted impact sound level L’n,w is determined. 

The L’n,w value is obtained by comparing the measured L’n values in the 
frequency range 100 Hz – 3150 Hz with a reference rating curve. The rating 
curve is shifted in 1 dB steps to the lowest position where the sum of 
unfavorable deviations is as large as possible but does not exceed 32.0 dB. 

Unfavorable deviations occur at frequencies where the measured result 
exceeds the value of the rating curve. 

The value of the rating curve at 500 Hz, once positioned as described above, 
defines the weighted impact sound level L’n,w. 

 



 

 

 

 

As an additional evaluation method, based on the summed unweighted linear 
impact sound level, the spectral correction term C, defined in DS/EN ISO 
717-2:1997, Annex A, is applied. 
 

This correction term is given in parentheses after the L’n,w value in the report. 
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