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1. INTRODUCTION

This report is an Association of Noise Consultants (ANC) registered report with the
unique registration number 130/97551.

Hunter Acoustics has been commissioned to carry out Building Regulations sound
insulation tests at Former Riva Bingo Site, Agate Street, Adamsdown, Cardiff, CF24
1PF.

This report details results of airborne sound insulation tests carried out across 8no
separating walls and airborne and impact sound insulation tests carried out across 8no
separating floors to determine their sound insulation performances. They are then
assessed in line with the requirements of Building Regulations Approved Document E
2003 Edition (ADE2003) Requirement E1 “Protection against sound from other parts of
the building and adjoining building”.

It is understood that Building Regulations performance standards for "Purpose built
dwelling-houses and flats" apply. The performance standards are given in Section 2
and sound insulation test results are compared against them as appropriate in Section
6.

Tests were carried out in completed but unfurnished rooms and all cupboards in
kitchens were open during testing.

Acoustic terminology and test forms are given in Appendix A and Appendix C
respectively.

2. BUILDING REGULATIONS REQUIREMENTS

Building Regulations ADE2003 separating wall and floor sound insulation performance
requirements for "Purpose built dwelling-houses and flats" are quoted below.

Table 2.1 - Building Regulations Part E Performance Requirements

Separating
Construction

Airborne Sound Insulation
Minimum Performance

Requirement
DnT,w + Ctr (dB)

Impact Sound Insulation
Maximum Performance

Requirement
L’nT,w (dB)

Wall 45 -

Floor 45 62

Therefore, the above quoted minimum airborne and maximum impact sound insulation
performance values must be met to satisfy the requirements of ADE2003.
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3. PERSONNEL & EQUIPMENT

Personnel present: Meirion Townsend of Hunter Acoustics
Matthew Hunter of Hunter Acoustics

Note: All testers were on the ANC register at the time of testing.

Test date: 08 December 2023
04 January 2024

The following test equipment was used during our sound insulation tests;

Table 3.1 – Equipment List

Make Description Model
Serial
Number

Last
Calibrated

Certificate No.

Norsonic
AS

Type 1 -
Integrating -
averaging
Sound Level
Meter

140 1403003
26 October
2023

U45770

Preamplifier 1209 12403
26 October
2023

Included

Microphone 1225 91797
26 October
2023 45769

Norsonic
AS

Calibrator
(114.06dB @
999.54)

1251 31429
09 March
2023

U43629

Sennheiser
Bodypack
Transmitter
606-648 MHz

SK100 1427385553 - -

Sennheiser
Bodypack
Receiver 606-
648 MHz

EK100 1427312753 - -

RCF
Amplifier &
Loudspeaker

ART310A

Loudspeaker
Tripod

Lieca Laser Measure DISTO D2 1282650627
01 July
2018 1282650627

DeWALT Laser Measure
DWHT77100-
XJ

79018 - -

Sound
Solutions

Standard
Tapping
Machine

- TP02032
15 February
2023

TP02032/02/23

Equipment calibration certificates are included in Appendix D.
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4. DETAILS OF SEPARATING CONSTRUCTIONS

4.1 Separating Wall Construction Details

RSD E-WT-2: 12.5mm plasterboard, 19mm plank on 89mm timber studs with
60mm rock fibre insulation between, 9mm OSB board, cavity, 9mm OSB board,
89mm timber studs with 60mm rock fibre insulation, 19mm plank, 12.5mm
plasterboard

4.2 Separating Floor Construction Details

RSD E-FT-5: Cellecta Screedboard 28 on 18mm wood based board on 235mm timber
joists with 100mm mineral wall between. 2no layers of 15mm plasterboard on resilient
bars,  MF ceiling with 1no layer 12.5mm plasterboard and 150mm clear void

Third floor apartments had carpets laid on top of floor, vinyl was laid at first floor during
04 January 2024 visit

Note: There was a 1.5m horizontal stagger at 3rd floor between T04 & T05
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5. PROCEDURE

The tests detailed in this report have been carried out in full accordance with ISO140-
4 and/or ISO140-7. All the procedures in Annex B of the Approved Document to the
Building Regulations have been followed, with exception of;

Table 5.1 - Table of Non-Compliance

Section of
Annex B

Annex B Requirement
Reason for Non-
Compliance

Procedure
Carried Out

B2.13 Impact sound insulation
tests should be conducted
on a floor without a soft
covering (e.g. carpet, foam
backed vinyl etc.) except in
the case of (a) separating
floor type 1, as described
in the Approved
Document, or (b) a
concrete structural floor
base which has a soft
covering as an integral part
of the floor.

Flats at the third
floor were carpeted
at the time of
testing.

Impact tests at 3rd

floor conducted on
soft floor covering.
Impact tests at all
other floor levels
conducted on vinyl
which provides a
level of the floor
performance
without carpet.

B2.14 If a soft floor covering has
been installed on any other
type of floor, it should be
taken up. If that is not
possible, at least half of
the floor should be
exposed and the tapping
machine should be placed
only on the exposed part of
the floor
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5.1 Airborne Sound Insulation

Airborne sound insulation tests were carried out in full accordance with the
requirements of BS EN ISO140 (1998): “Acoustics – Measurements of sound insulation
in buildings and of building elements” - Part 4: “Field measurements of airborne sound
insulation between rooms”.

Broadband pink noise was generated in the source room using a pink noise generator
and a high performance amplifier/loudspeaker system.  Two loudspeaker positions
were used. Loudspeaker was placed on tripod – two different heights were used.  1/3-
octave band sound pressure levels were measured in both the source (L1) and receiver
(L2) rooms between 100Hz and 3150Hz. Sound levels were measured across 10
positions in each room (5 positions for each loudspeaker position – 6s measurement
period at each position). The sound level meter is paused between each measurement
and moved to the next location. All five measurements for each loudspeaker position
are stored in the sound level meter which calculates an overall Leq,30secs value of all five
measurement periods.

Reverberation times at six microphone positions in the receiver room were measured
using steady state noise excitation from one loudspeaker position.
Reverberation times were measured employing interrupted noise method (refs. BS EN
ISO 3382-2:2008 “Acoustics — Measurement of room acoustic parameters — Part 2:
Reverberation time in ordinary rooms” and BS EN ISO 140-7: 1998 “Acoustics –
Measurement of sound insulation in buildings and of building elements”).

Background noise levels were measured in the receiver room (5 positions, 6s
measurement period at each position). The sound level meter is paused between each
measurement and moved to the next location. All five measurements are stored in the
sound level meter which calculates an overall Leq,30secs value of all five measurement
periods. Background noise was controlled by distant road traffic noise.

The measured 1/3-octave band sound pressure levels (incl. source, receive and
background levels) and reverberation times were then analysed following the guidance
given in BS EN ISO717 (1997) “Acoustics – Rating of sound insulation in buildings and
of building elements” – Part 1: “Airborne sound insulation” as follows:

i). Level difference ‘D’ across the separating partition (D = L1 - L2) is calculated.

ii). Measured receive room noise levels are corrected for the background noise
as follows;

a). Where the difference between the signal level and background is 10dB or
higher, the effect on the signal level is considered insignificant and no
correction is required. Therefore:𝐿 = 𝐿𝑠 𝑏
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b). Where the difference between the signal level and background is less than
10dB but more than 6dB, the signal level is calculated by subtracting the
background noise level on an energy basis. Therefore:𝐿 = 10 log(10𝐿𝑠 𝑏10⁄ − 10𝐿𝑏 10⁄ ) dB

c). Where the difference between the signal level and background is less than or
equal to 6 dB, the measurement is not considered reliable and is deemed to
be ‘the limit of measurement’ so the signal level is estimated by applying a
fixed correction of -1.3dB. Therefore:𝐿 = 𝐿𝑠 𝑏− 1.3

Where L is the background-corrected receiver room level, Lb is the background
noise level and Lsb is the receiver room level, as measured, including the
background noise.

iii). Standardised level difference DnT corresponding to a reference value of the
reverberation time in the receiver room is calculated from;𝐸n𝑇 = 𝐸 + 10 log (

𝑇𝑇0
) where;

T is the measured reverberation time in the receiver room
The calculation is based on the T20

T0 is the reference reverberation time (for habitable rooms, T0 = 0.5 s)

iv). 1/3-octave DnT levels are converted to a single ‘weighted standardised level
difference’ figure DnT,w.

v). Spectrum adaptation curve No.2 is applied to obtain Ctr value as follows:

𝐷tr = {−10 log∑ ( 10
(𝐿𝑖−𝐷n𝑇 ,𝑖)

10
⁄

) } − 𝐸n𝑇,w [𝑑 𝐶] where;

Li is the corresponding values for BS EN ISO 717: Part1, No.2 spectrum;
DnT,i is the corresponding 1/3 octave band standardised level difference;
DnT,w is the single number ‘weighted standardised level difference’;

vi). Finally, DnT,w+Ctr dB value is obtained by adding calculated DnT,w (dB) and Ctr

(dB) values.

Other acoustic terminology is included in Appendix A.
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5.2 Impact Sound Insulation

Tests were carried out in line with the requirements of BS EN ISO140 (1998) “Acoustics
– measurement of sound insulation in buildings and of building elements” - Part 7: “Field
measurement of impact sound insulation of floors.”

i) A standard tapping machine is placed at four different positions on the floor
above;

ii). 1/3-octave Leq sound pressure levels between 100Hz and 3150Hz are
measured across the receive room below and the results are averaged; Sound
levels were measured at two different positions for each tapping machine
position.  For each tapping machine position 12 seconds sample time was
used (corresponding to 6 seconds at each measurement position). The sound
level meter is paused between each measurement and moved to the next
location. Both measurements for each tapping machine position are stored in
the sound level meter which calculates an overall Leq,12secs value of both
measurement periods.

iii). 1/3-octave band background levels are measured in the receiver room (5
positions, 6s measurement period at each position). The sound level meter is
paused between each measurement and moved to the next location. All five
measurements are stored in the sound level meter which calculates an overall
Leq,30secs value of all five measurement periods.

iv). 1/3-octave band receive room sound pressure levels are corrected for the
background noise (L’) as follows;

a). Where the difference between the signal level and background is 10dB or
higher, the effect on the signal level is considered insignificant and no
correction is required. Therefore:𝐿 = 𝐿𝑠 𝑏

b). Where the difference between the signal level and background is less than
10dB but more than 6dB, the signal level is calculated by subtracting the
background noise level on an energy basis. Therefore:𝐿 = 10 log(10𝐿𝑠 𝑏10⁄ − 10𝐿𝑏 10⁄ ) dB

c). Where the difference between the signal level and background is less than or
equal to 6 dB, the measurement is not considered reliable and is deemed to
be ‘the limit of measurement’ so the signal level is estimated by applying a
fixed correction of -1.3dB. Therefore:𝐿 = 𝐿𝑠 𝑏− 1.3

Where L is the background-corrected receiver room level, Lb is the background
noise level and Lsb is the receiver room level, as measured, including the
background noise.
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Background noise levels were controlled by rain noise.

v). 1/3-octave band reverberation time levels are measured using steady state
noise excitation at six microphone positions and one loudspeaker position.

vi). Standardised impact sound pressure level L’nT corresponding to a reference
value of the reverberation time in the receive room is calculated from:𝐿′n𝑇 = 𝐿′ + 10 log (

𝑇𝑇0
) where;

T is the measured reverberation time in the receive room
The calculation is based on the T20

T0 is the reference reverberation time (for dwellings, T0 = 0.5 seconds)

vii). 1/3-octave L’nT levels are converted to a single ‘weighted standardised level
L’nT,w following the procedure defined in BS EN ISO 717 (1997) “Acoustics –
Rating of sound insulation in buildings and of building elements” – Part 2:
“Impact sound insulation.”

Other acoustic terminology is included in Appendix A.
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6. RESULTS

The following table summarises test results and compares them with the airborne and impact sound insulation performance requirements
of Building Regulations (ADE2003) for "Purpose built dwelling-houses and flats" as appropriate. Appendix C includes test forms.

Table 6.1 - Summary of Sound Insulation Test Results

ANC Test
Reference

Partition Test Room Description
Approx

Vol. (m3)
Result

Source T04 Kitchen / Dining Room 56

Receiver T03 Kitchen / Dining Room 51

Source T04 Bedroom 30

Receiver T05 Bedroom 30

Source T04 Kitchen / Dining Room 56

Receiver S05 Kitchen / Dining Room 56

Source T04 Bedroom 30

Receiver S05 Bedroom 30

Source T04 Kitchen / Dining Room 56

Receiver S05 Kitchen / Dining Room 56

Source T04 Bedroom 30

Receiver S05 Bedroom 30

Source S02 Living Room / Kitchen 56

Receiver S03 Bedroom 30

Source S02 Bedroom 30

Receiver S01 Bedroom 30

Source S02 Living Room / Kitchen 56

Receiver F02 Living Room / Kitchen 56

Source S02 Bedroom 30

Receiver F02 Bedroom 30

Measured Criteria

PASS

97551/02 Wall Airborne 02 57 dB D nT ,w+C tr ≥ 45 dB D nT ,w+C tr PASS

97551/01 Wall Airborne 01 51 dB D nT ,w+C tr ≥ 45 dB D nT ,w+C tr

PASS

97551/04 Floor Airborne 02 55 dB D nT ,w+C tr ≥ 45 dB D nT ,w+C tr PASS

97551/03 Floor Airborne 01 53 dB D nT ,w+C tr ≥ 45 dB D nT ,w+C tr

PASS

97551/06 Floor Impact 02 53 dB L 'nT ,w ≤ 62 dB L 'nT ,w PASS

97551/05 Floor Impact 01 53 dB L 'nT ,w ≤ 62 dB L 'nT ,w

PASS

97551/08 Wall Airborne 04 59 dB D nT ,w+C tr ≥ 45 dB D nT ,w+C tr PASS

97551/07 Wall Airborne 03 51 dB D nT ,w+C tr ≥ 45 dB D nT ,w+C tr

Floor Airborne 03

Floor Airborne 04

97551/09

97551/10

52

53

≥ 45 dB

≥ 45 dB

dB D nT ,w+C tr

dB D nT ,w+C tr

PASS

PASS

D nT ,w+C tr

D nT ,w+C tr
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Partition areas are given on the forms in Appendix C.

ANC Test
Reference

Partition Test Room Description
Approx

Vol. (m3)
Result

Source T04 Kitchen / Dining Room 56

Receiver T03 Kitchen / Dining Room 51

Source T04 Bedroom 30

Receiver T05 Bedroom 30

Source T04 Kitchen / Dining Room 56

Receiver S05 Kitchen / Dining Room 56

Source T04 Bedroom 30

Receiver S05 Bedroom 30

Source T04 Kitchen / Dining Room 56

Receiver S05 Kitchen / Dining Room 56

Source T04 Bedroom 30

Receiver S05 Bedroom 30

Source S02 Living Room / Kitchen 56

Receiver S03 Bedroom 30

Source S02 Bedroom 30

Receiver S01 Bedroom 30

Source S02 Living Room / Kitchen 56

Receiver F02 Living Room / Kitchen 56

Source S02 Bedroom 30

Receiver F02 Bedroom 30

Measured Criteria

PASS

97551/02 Wall Airborne 02 57 dB D nT ,w+C tr ≥ 45 dB D nT ,w+C tr PASS

97551/01 Wall Airborne 01 51 dB D nT ,w+C tr ≥ 45 dB D nT ,w+C tr

PASS

97551/04 Floor Airborne 02 55 dB D nT ,w+C tr ≥ 45 dB D nT ,w+C tr PASS

97551/03 Floor Airborne 01 53 dB D nT ,w+C tr ≥ 45 dB D nT ,w+C tr

PASS

97551/06 Floor Impact 02 53 dB L 'nT ,w ≤ 62 dB L 'nT ,w PASS

97551/05 Floor Impact 01 53 dB L 'nT ,w ≤ 62 dB L 'nT ,w

PASS

97551/08 Wall Airborne 04 59 dB D nT ,w+C tr ≥ 45 dB D nT ,w+C tr PASS

97551/07 Wall Airborne 03 51 dB D nT ,w+C tr ≥ 45 dB D nT ,w+C tr

Floor Airborne 03

Floor Airborne 04

97551/09

97551/10

52

53

≥ 45 dB

≥ 45 dB

dB D nT ,w+C tr

dB D nT ,w+C tr

PASS

PASS

D nT ,w+C tr

D nT ,w+C tr

Source S02 Living Room / Kitchen 56

Receiver F02 Living Room / Kitchen 56

Source S02 Bedroom 30

Receiver F02 Bedroom 30

Source F08 Bedroom 1 30

Receiver F07 Bedroom 1 30

Source F02 Bedroom 1 30

Receiver F01 Bedroom 1 30

Source F08 Lounge/Kitchen 56

Receiver G07 Lounge/Kitchen 56

Source F08 Bedroom 1 30

Receiver G07 Bedroom 1 30

Source F08 Lounge/Kitchen 56
Receiver G07 Lounge/Kitchen 56
Source F08 Bedroom 1 30
Receiver G07 Bedroom 1 30
Source G09 Lounge/Kitchen 56
Receiver G08 Lounge/Kitchen 56
Source G03 Lounge/Kitchen 56
Receiver G04 Lounge/Kitchen 56
Source F02 Bedroom 1 30
Receiver G01 Bedroom 1 30
Source F02 Lounge/Kitchen 56
Receiver G01 Lounge/Kitchen 56
Source F02 Bedroom 1 30
Receiver G01 Bedroom 1 30
Source F02 Lounge/Kitchen 56
Receiver G01 Lounge/Kitchen 56

97551/24

Floor Impact 03

Floor Impact 04

Wall Airborne 05

Wall Airborne 06

Floor Airborne 05

97551/19

97551/20

97551/21

97551/22

97551/23

97551/14

97551/15

97551/16

97551/17

97551/18

97551/11

97551/12

97551/13

Floor Airborne 07

Floor Airborne 08

Floor Impact 07

Floor Impact 08

54

55

55

54

53

52Floor Airborne 06

Floor Impact 05

Floor Impact 06

Wall Airborne 07

Wall Airborne 08

dB D nT ,w+C tr

dB D nT ,w+C tr

dB D nT ,w+C tr

≤ 62 dB

≤ 62 dB

≥ 45 dB

≥ 45 dB

≥ 45 dB

≥ 45 dB

dB L 'nT ,w

dB L 'nT ,w

dB D nT ,w+C tr

D nT ,w+C tr

D nT ,w+C tr

D nT ,w+C tr

PASS

PASS

PASS

PASS

PASS

PASS

L 'nT ,w

L 'nT ,w

D nT ,w+C tr

PASS

PASS

PASS

≤ 62 dB L 'nT ,w

≤ 62 dB L 'nT ,w

≥ 45 dB D nT ,w+C tr

≥ 45 dB D nT ,w+C tr

≥ 45 dB D nT ,w+C tr

≥ 45 dB D nT ,w+C tr

≤ 62 dB

PASS

PASS

PASS

PASS

PASS

dB L 'nT ,w

53 dB L 'nT ,w

L 'nT ,w

≤ 62 dB L 'nT ,w

54 dB L 'nT ,w

56 dB L 'nT ,w

54 dB D nT ,w+C tr

50 dB D nT ,w+C tr

52 dB D nT ,w+C tr

53 dB D nT ,w+C tr

56
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7. DISCUSSION

Results of our airborne sound insulation tests carried out across separating walls have
achieved between 51dB DnT,w+Ctr and 59dB DnT,w+Ctr compared with 45dB DnT,w+Ctr

Building Regulations minimum performance requirement.

Results of our airborne sound insulation tests carried out across separating floors have
achieved between 52dB DnT,w+Ctr and 55dB DnT,w+Ctr compared with 45dB DnT,w+Ctr

Building Regulations minimum performance requirement.

Results of our impact sound insulation tests carried out across separating floors have
achieved between 53dB L’nT,w and 56dB L’nT,w compared with 62dB L’nT,w Building
Regulations maximum performance requirement.

Note: The limit of measurement was reached due to background noise levels on tests
01, 02, 03, 07, 08, 11, 12, 13, 14, 19 & 20

8. CONCLUSION

Airborne and impact sound insulation tests have been carried out across 8no
separating walls and 8no separating floors at Former Riva Bingo Site, Agate Street,
Adamsdown, Cardiff, CF24 1PF in accordance with the requirements of Building
Regulations Approved Document E 2000 ‘2003 Edition’ (ADE2003) and relevant
standards. Tests were carried out on 08 December 2023 & 04 January 2024.

Separating walls and floors are covered under "Purpose built dwelling-houses and flats"
of Building Regulations ADE2003.

Results of wall airborne, floor airborne and floor impact sound insulation tests have
satisfied “Requirement E1” of Building Regulations ADE2003.

Appendix A gives acoustic terminology. Sound insulation forms are given in Appendix
C. Test equipment calibration certificates are given in Appendix D.
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- ACOUSTIC TERMINOLOGY

Human response to noise depends on a number of factors including loudness, frequency
content and variations in level with time. Various frequency weightings and statistical indices
have been developed in order to objectively quantify ‘annoyance’.

The following units have been used in this report:

dB(A) The sound pressure level A-weighted to correspond with the
frequency response of the human ear and therefore a persons’
subjective response to frequency content.

Leq The equivalent continuous sound level is a notional steady state level
which over a quoted time period would have the same acoustic energy
content as the actual fluctuating noise measured over that period.

DnT Standardised level difference corresponding to a reference value of
the reverberation time in a receiver room.

DnT,w Single number ‘weighted standardised level difference’.

Ctr Correction factor used in level difference calculation to take into
account low frequency sounds.

Rw Weighted Sound Reduction Index. Rw is a single number (dB)
referring to the ability of a wall or other building structure to provide
sound insulation. The higher the number, the better the sound
insulation. Rw refers to sound insulation achieved in an acoustic
testing laboratory.

L’nT,w Single number ‘weighted standardised impact sound pressure level’.

T60 Reverberation time - the time taken for a steady state sound to drop
by 60 dB. A reference reverberation time of T0 = 0.5 second is used
during sound insulation calculations representing average room
reverberation time.
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- ANC CERTIFICATION OF TEST RESULTS

Notice to Building Control Officer

Certification of Test Results

The ANC operates an online, secure, paperless certification system for sound insulation
tests.

The online verification (certification) system means that Building Control Bodies will need to
follow the steps below to verify the results quoted in the relevant test report:

1. Go to the ANC secure server at www.theanc.co.uk

2. Navigate to the ADvANCE page which links to the ANC site available for use by BCOs.

3. Enter the following in the spaces provided:

Task Number: 97551 Task Password: G9EFP2

4. Select role “Building Control Officer” and press “Login”

5. You will then see a summary list of results of all the Tests undertaken to date for this
project (Task) as held on the secure primary server and you can print this table for your
records.
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- TEST EQUIPMENT CALIBRATION CERTIFICATES

Figure 1 – Norsonic 140 SLM Calibration Certificate (serial no. 1403003)
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Figure 2 – Norsonic 1251 Calibrator Calibration Certificate (serial no. 31429)




