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1. INTRODUCTION 

1.1 Introduction 

1.1.1 Permission is sought for residential development of the site at: 2-3 Berkley Road, 
Gravesend, Kent, DA12 2EU. 

1.1.2 The site was previously a commercial (office use) space and it is proposed to provide 
two flats and one house of multiple occupation (HMO) Able Acoustics Ltd has been 
instructed to carry out an acoustic assessment for the site.   

1.1.3 This report presents the monitoring undertaken, the results of the assessment and 
suitable suggestions for mitigation where applicable. 
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2. NOISE UNITS AND STANDARDS 

2.1 General 

2.1.1 The range of audible sound is from 0 dB to 140 dB and a range of typical levels is 
presented in Table 2.1 below.  Noise is a subjective term and can be defined as 
unwanted sound. 

Table 2.1 Typical Sound Levels 

Sound Pressure Level dB(A) Source Subjective Level 

130 - 140 Jet (at 10m) Threshold of pain 

120 – 130 Pneumatic Drill (at 1m) Extremely Loud 

110 – 120 Loud Car Horn (at 1m) Very Loud/Very High 

100 – 110 Alarm Bell (at 1m) Very Loud/Very High 

80 – 90 Inside General Factory Loud/High 

70 – 80 Average Traffic (on street corner) Loud/High 

60 – 70 Conversational Speech Moderate/Typical 

50 – 60 Typical Business Offices Moderate/Typical 

40 – 50 Living-room Urban Area Quiet/Low 

30 – 40 Library Quiet/Low 

20 – 30 Bedroom (at night) Very Quiet/Very Low 

10 - 20 Broadcasting Studio Very Quiet/Very Low 

2.1.2 For variable sound sources a difference of 3 dB(A) is just distinguishable.  For road 
traffic or railway sound sources, a doubling of traffic flow will increase the overall 
noise by 3 dB(A).  The "loudness" of a sound is a purely subjective parameter, but it 
is generally accepted that an increase/decrease of 10 dB(A) corresponds to a 
doubling/halving in perceived loudness. 

2.1.3 The frequency response of the ear is usually taken to be about 20 Hz (number of 
oscillations per second) to 20 kHz.  The ear does not respond equally to different 
frequencies at the same level.  It is more sensitive in the mid-frequency range than 
the lower and higher frequencies and because of this, the low and high frequency 
components of a sound are reduced in importance by applying a weighting (filtering) 
circuit to the measuring instrument.  The weighting which is most widely used and 
which correlates best with subjective response to sound is the dB(A) weighting.  This 
is an internationally accepted standard for environmental sound measurements. 

2.1.4 External sound levels are rarely steady, but rise and fall according to activities within 
an area at any given time.  In an attempt to produce a figure that relates this variable 
sound level to subjective response, a number of indices have been developed.  
These include: 

 i) The DnT,w Weighted Standardized Level Difference. 

This is a value of airborne sound transmission between rooms obtained by 
field measurements which is then corrected for a standard 0.5 second 
reverberation time to generate a single figure value, because sound in the 
receiving room consists of both direct transmitted sound and reverberant 
sound. 

 ii) The Ctr Spectrum Adaptation Term 
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This is a Spectrum Adaptation Term derived from an urban traffic noise 
spectrum (one that is influenced by lower frequencies) which is added to the 
Weighted Standardised Level Difference to give an overall level of airborne 
sound insulation.  This is applied to account for how much less insulation 
would be offered if the source was dominated by low frequency components. 

 

iii) Rw 

This is a single number quantity used to define the laboratory measured 
airborne sound insulation of a partition. 

 

2.2 Local Authority Requirements 

2.2.1 The local planning authority: Gravesham Borough Council (GBC) has raised 
concerns in respect of noise stating:  

“The noise assessment should be based on a sound insulation test to assess the 
performance of the internal partitions (both floor/ceiling and also vertical wall) in 
terms of noise transmission. This should include both airborne sound and also impact 
sound. In this type of situation, we would expect the sound insulation of the internal 
partitions to meet the requirements of Building Regulations Approved Document E 
(ADE) ‘Resistance to the passage of sound’ of the Building Regulations (and ideally 
with additional improvement of at least 5dB above Building Regulation standard).” 

2.2.2 Following telephone discussion with Julie Oates (Environmental Health Officer at 
GBC) it is understood that an improvement of at least 5dB above building regulations 
would be required for between habitable rooms while a value of at least 10dB above 
building regulations would be required for domestic spaces separated from 
commercial units or any kitchen/breakfast/living/dining areas. 

2.3 Standards and Guidance 

2.3.1 The requirements for buildings, relating to the resistance to the passage of sound, 
are outlined in Approved Document E of the Building Regulations along with 
subsequent amendments [1].  The criteria for airborne sound insulation, for dwelling 
houses and flats formed by a material change of use is stipulated in Table 1a of 
Approved Document E and is reproduced below: 

Table 2.4 Minimum Airborne Sound Insulation Criteria 

Dwelling houses and flats formed by material change of 
use 

Airborne sound insulation 

DnT,W + Ctr dB 

(Minimum values) 

Walls 

Floors and stairs 

43 

43 

2.3.2 Approved Document E stops short of providing a performance value for partitions 
separating spaces used for normal domestic purposes and non-domestic purposes 
and states:  

“A higher standard of sound insulation may be required between spaces used for 
normal domestic purposes and communal or non-domestic purposes.  In these 
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situations the appropriate level of sound insulation will depend on the noise 
generated in the communal or non-domestic space.” 

2.3.3 It is considered that where speech is the primary source of sound as might be 
expected in residential environments a value equal to the value for dwelling houses 
and flats formed by material change of use would be appropriate as the absolute 
minimum. 



C.B. Wright & Associates Ltd  Page 5 of 13 02nd September 2024 
Sound Insulation Assessment: 2-3 Berkley Road, Gravesend Project No: P1603 

D:\ABLE ACOUSTICS\Projects\P1603 Berkley Road\Report P1603.docx    Report No. P1603/01 

 

3. SITE LAYOUT  

3.1 Overview 

3.1.1 The application site is located at: 2-3 Berkley Road, Gravesend, Kent, DA12 2EU 
and is located on the east side of Berkley Road and shown in Figure 01.  

3.1.2 The existing and proposed layouts are shown in Figures 02 to Figure 08. 

3.1.3 The site currently comprises a disused commercial premises split over two levels.  

3.1.4 The site is bounded by Number 04 Berkley Road to the north, Berkley Road to the 
east, a post office premises to the south and associated gardens and Dolphin yard to 
the west. 
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4. MEASUREMENTS 

4.1 Sound Insulation Testing 

4.1.1 Sound insulation tests were also carried out on the 23rd of August 2024 between the 
basement, ground and first floors additional tests were conducted at ground floor 
level of the partition (wall) that spans the ground and first floor.  Both the source and 
receiving rooms were unfurnished.   

4.1.2 The local authority requires a value at least 5dB (between habitable rooms) and 
10dB for communal/non domestic use spaces) above the building regulations 
requirements for dwelling houses and flats formed by a material change of use, 
accordingly the standards referenced by the Building Regulations have been used to 
inform this exercise. 

4.1.3 The full construction of the existing separating partitions is not known and viewer 
access was limited.  The partitions are believed to comprise: 

Basement to ground floor level 

Measured as 22cm floor with 175mm joists and no ceiling layer below joists. 

Ground to first floor level  

Measured as 19cm at the stair well, circa 30mm floor below underlay and carpet with 
circa 150mm joists and plaster below. 

Party wall spanning ground and first floor level 

Measured as circa 200mm and assumed masonry. 

4.1.4 The tests were carried out between two pairs of vertically separated rooms sharing a 
common partition; as detailed below. 

Table 4.3:  Summary of Partitions Tested 

Partition ID Source Room Receiver Room Partition 
Area of 

Common 
Partition (m2) 

Volume of 
Receiver Room 

(m3) 

A 

Ground Floor Office 
Space 

1st Floor Office 
Space 

Ceiling 13.5 36.3 

1st Floor Office Space 
Ground Floor 
Office Space 

Floor 13.5 66.3 

B 
Ground Floor Office 

Space 
Basement Storage 

Area 
Floor 12.5 26.1 

C 
Ground Floor Meeting 

Space 

Ground Floor 
Office 

Space/Reception 
Wall 56.8 15.3 
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4.1.5 The instrumentation used for the testing is also detailed below. 

Table 4.4:  Instrumentation  

Equipment Description Type Number Serial Number 
Date of Last 
Calibration 

Conformance / 
Calibration 

Certificate Number 

Sound Level Meter 

Pre-amplifier 

Microphone 

Rion NA-28 

Rion NH-23 

Rion UC-59 

30431903 

21966 

04966 

18/06/2024 

18/06/2024 

18/06/2024 

TCRT24/1448 

TCRT24/1448 

TCRT24/1448 

Sound Level Calibrator Rion NC-74 34936366 09/08/2023 UCRT23/2056 

Pink Noise Generator ANV FTL500-01-006 N/a N/a 

Dodecahedron Speaker ANV DS200405 N/a N/a 

Tapping Machine EOS NG E05 252 16/05/2024 UCRT24/1748 

4.1.6 The measurement system had been calibrated to traceable standards within the last 
two years, while the reference sound calibrator had been calibrated within the last 12 
months.  All instrumentation used was within acceptable validity periods of calibration 
at the time of testing and calibration certificates are provided in Appendix A.  

4.1.7 The instrumentation was calibrated before and after the testing period using the 
sound level calibrator to a reference level of 94.0dB and no calibration drift was 
recorded. 

4.1.8 All measurements used an averaging period of 10 seconds.  To minimise the number 
of times that the equipment was moved, the tests were carried out in the following 
order.   

4.1.9 The microphone was placed in the source room and at least five measurements were 
taken.  The adjacent 1/3 Octave band levels were then checked to ensure none of 
the adjacent bands differed by more than 6dB.  Where measurements contained 
differences of more than 6dB in adjacent frequency bands, the graphic equaliser was 
used to correct this and the measurements were repeated.   

4.1.10 Background noise level measurements in the receiver room were then undertaken.  
At least five separate measurement locations were used.  The background sound 
was considered to be primarily attributable to infrequent local vehicle sound and also 
pedestrian activity from outside the building. 

4.1.11 The noise generator, power amplifier and speaker were used to generate pink noise 
in the source room while measurements were carried out in the receiver room.  At 
least five microphone positions were used. 

4.1.12 The microphone was moved back into the source room and the height and location of 
the source was changed. At least five further measurements were taken in the 
source room and the adjacent 1/3 Octave band levels were then checked to ensure 
none of the adjacent bands differed by more than 6dB.   

4.1.13 Finally the microphone was then moved back to the receiver room, and at least five 
further measurements were taken in the receiver room.  In accordance with BS EN 
ISO 140-4 [2], this procedure yielded at least ten measurements in both source and 
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receiver rooms and a combination of at least five microphone positions and two 
source positions.   

4.1.14 The noise generator, speaker and microphone were then all moved to the receiver 
room, and the reverberation time in the receiver room was measured.  In accordance 
with BS EN ISO 140-7 [3], at least three microphone locations and two source 
locations were used, with two measurements at each microphone location (giving a 
total of at least six measurements).  The method used for taking these 
measurements was the “interrupted noise” method as required by ISO 140-4, 
whereby the noise generator is started and the sound level meter is set to measure 
the decay of the reverberant sound once the noise generator is stopped. 

4.1.15 The tests detailed in this report have been carried out in accordance with BS EN ISO 
140-4, BS EN ISO 140-7 and BS EN ISO 717-1 [4].   
 

4.1.16 A summary of the sound insulation test measurement results is reproduced below 
while full test measurement results are presented in Appendix C. 

Table 4.5:  Summary of Sound Insulation Test Results 

Partition 

Source room Receiver room Measured Value 

Description Volume (m3) Description Volume (m3) DnT,w + Ctr L'nT,w 

A 

Ground Floor 
Office Space 

66.3 
1st Floor Office 

Space 
36.3 

49, -8 

(41) 
- 

1st Floor Office 
Space 

36.3 
Ground Floor 
Office Space 

66.3 - 59 

B 
Ground Floor 
Office Space 

66.3 
Basement Storage 

Area 
26.1 

30, -3 

(27) 
72 

C 
Ground Floor 

Meeting Space 
215.9 

Ground Floor 
Office 

Space/Reception 
15.3 

50, -3 

(47)* 
- 

*There may be uncertainty present due to the adjacency of the rooms and potential indirect sound transmission via 
the two intervening doorways and corridor indicating a poorer level of performance than may actually be present. 
NB at Partition A the partition was the same but tested in different directions due to the respective room sizes. 
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5. ASSESSMENT  

5.1 Sound Insulation 

5.1.2 The test measurements indicate the level of sound insulation failed to meet the 
requirements of the local authority for all partitions. 

5.1.3 Calculations have also been undertaken using the industry standard InsulTM to 
estimate the performance of the external wall facing the post office garage area on 
the basis access was not provided, which was observed to be two separate adjoining 
walls.  The calculations indicate a performance level of circa 54dB DnT,w +Ctr which 
exceeds the requirement of the local planning authority.  The calculations are 
reproduced in Figure 09. 

5.1.4 Calculations were undertaken using the industry standard InsulTM to estimate the 
minimum requirements to augment the party wall partitions between habitable rooms 
to meet a value of 5dB above the Building Regulations criteria for a material change 
of use.  

5.1.5 The calculations indicate the masonry party wall partition separating Flats 1 and 2 
from the proposed HMO will provide circa 53dB DnT,w +Ctr which exceeds the local 
authority’s minimum performance criteria. 

5.1.6 No details have been provided for the proposed party floor/ceiling separating Flats 1 
and 2 or the partition separating the ground and first floors and the 1st and second 
floors and calculations have been undertaken based on a timber ceiling/floor type 
(Floor Treatment 1) from Approved Document E that would meet the local planning 
authority’s requirements.  The calculations are reproduced in Figure 10 and Figure 
11 indicate a likely airborne sound insulation value of 48dB DnT,w +Ctr and an 
impact sound insulation value of 48dB LnTw. 

5.1.7 The partitions should comprise: 

18mm floor board to existing floor with at least 145mm joists and two layers of 
plasterboard (Gyproc SoundBloc 12.5mm) to the underside.  Separate joists 
should be fitted to provide an independent ceiling these should provide a void of 
at least 125mm with a 25mm clearance between the underside of the ceiling 
above and the top of the independent joists.  The joists should be fixed to the 
surrounding walls, additional support may be provided by resilient hangers 
attached directly to the existing floor base.  The void should be filled with 
rockwool minimum density 10kg/m3 preferably 33kg/m3 and with two layers of 
plasterboard to the underside recommended Gyproc fireline 12.5mm or similar 
to a minimum mass per unit area of 20kg/m2. 

Care must also be taken not to create a rigid or direct connection between the 
independent ceiling and the floor base.  Care must also be taken not to compress the 
absorbent material to avoid bridging the cavity. 

5.1.8 The local planning authority requires a minimum airborne sound insulation value of 
53dB DnT,w +Ctr and a maximum impact sound value of 54dB LnTw for the partition 
separating the proposed kitchen, living, breakfast and dining areas at lower ground 
level.  Based on the current ceiling height it is unlikely this will be possible without 
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altering the floor above and providing a similar construction to Floor treatment 1 
outlined above with separate joists and a resilient rail to mount the ceiling to the 
underside of the floor above the separate joists. 

5.1.9 The calculations are reproduced in Figure 12 and Figure 13 indicate a likely airborne 
sound insulation value of 54dB DnT,w +Ctr and an impact sound insulation value of 
46dB LnTw. 

5.1.10 In the event it is not possible to install such a system it is recommended an individual 
view be formed on the acceptability of communal habitable rooms located below 
bedrooms in the HMO or a relaxation of sound insulation criteria for this particular 
partition. 
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6. CONCLUSIONS 

6.1 Summary of Conclusions 

6.1.1 It is considered, that development of the site may be acceptable in terms of sound 
insulation, provided suitable consideration is given to the augmentation of the 
relevant separating partitions as outlined in Section 5 above. 

6.1.2 Additional consideration will be required for the partition separating the proposed 
kitchen, living, breakfast and dining areas at lower ground level.  In the event it is not 
possible to increase the partition due to limited ceiling height it is recommended an 
individual view be formed on the acceptability of communal habitable rooms located 
below bedrooms in the HMO or a relaxation of sound insulation criteria for that 
particular partition. 
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6.2 Supplementary Note - Informative 

6.2.1 Sound transmission in buildings occurs through direct and indirect (flanking) paths 
and is a function of the acoustic performance of building elements and quality of 
workmanship1.  The degree of flanking sound transmission depends on the overall 
design of a building as well as the level and frequency of the sound in question.   

6.2.2 There is no recognised method or standardised procedure for the measurement & 
assessment of indirect sound transmission.  However, indirect sound transmission 
can be reduced by measures such as the following: 

• Increasing the mass of the flanking walls. 

• Increasing the mass of the partition. 

• Introducing discontinuities in the indirect paths. 

• Installing flush fitting doors fitted with automatic door closing devices. 

• Erecting independent wall linings adjacent to the flanking walls to prevent 
energy entering the flanking construction. 

• Sealing any air gaps and paths through ducts 

• Installing an IsoEdge (or similar) flanking strip installed for all room perimeters 

• Ensuring the flanking strip overlaps any rubber resilient floor surface layer 

• Ensuring any skirting boards are isolated from the floor screed by the IsoEdge 
(or similar) flanking strip where appropriate. 

• Ensuring all ceiling board joints are sealed with tape or caulked with sealant 
where appropriate. 

• Ensuring all service pipes are wrapped in quilt and boxed in with two layers of 
nominal 8 kg/m2 gypsum-based board where appropriate. 

• All other holes and gaps should be filled.  Where access penetrations are 
provided for building services, collars should be fitted around the service 
penetrations. 

  

 
1 Able Acoustics Ltd makes no representations or guarantees in respect of 3rd party products or workmanship. 
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APPENDIX B 

Sound Insulation Test Results
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