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This document sets out the acoustic performance criteria for the proposed Leisure Centre, Community Health 
and Wellbeing Centre known as Newport Leisure Centre in Newport. Design advice to RIBA Stage 3 Gateway 
level is provided for achieving the performance criteria.  

The key considerations are summarised as follows. 

Environmental noise survey. 
An environmental noise survey has been undertaken to quantify the noise levels at the development site and 
the background noise at the nearest noise sensitive receiver locations. The noise levels have been used to 
assess the façade noise requirements and set noise limits for external plant units.  

Project criteria. 
The principle of the performance criterion is to satisfy the requirements of British Standard 8233:2014 (BS 
8233:2014). In achieving these performance requirements, three credits under BREEAM 2018 Hea 05 can also 
be satisfied for sound insulation, indoor ambient noise levels and room acoustics. Where spaces are not 
included within the guidance of BS 8233:2014, alternative guidance has been referenced alongside project 
experience from similar schemes. 

A further BREEAM 2018 credit is available under Pol 05 for achieving the set plant noise emission limit relative 
to background noise. 

Building performance criteria have been set for external noise intrusion (including rain noise), mechanical and 
electrical services noise, internal sound insulation and reverberation control for BS 8233 and BREEAM 
requirements (where applicable). Targets for external noise emissions from plant and activity noise have also 
been set accordingly. 

Control of noise intrusion. 
Appropriate internal sound levels can be achieved with a relatively conventional façade system in conjunction 
with standard thermal grade double glazing. Rain noise criteria are anticipated to be met based on the proposed 
roof constructions although rooflights are likely to require an acoustic laminate. 

Internal sound insulation. 
Sound insulation mark-ups have been provided to assist in partition and door selection in order to achieve 
compliance with the performance requirements. A suitable response factor for the CLT floors is an important 
design item to be considered based on the anticipated high impact activity and should be developed in 
conjunction with the structural engineer. Similarly, details for impact control from timber floated floors in the 
studios should be developed in the next design stages in conjunction with specialist floor isolation suppliers. 

Control of internal MEP noise. 
Mechanical and electrical services should be designed to achieve the set internal noise requirements.   

Control of reverberation. 
Guidance on controlling reverberation time has been provided based on the initial absorption strategy with 
additional wall treatment is recommended to the Pool Hall and Foyer/Atrium.    

External plant noise emissions.                                                                                                                                                                            
Based on the initial mechanical proposals, external plant noise can be adequately controlled with suitable 
attenuator provision. This will achieve the requirement at the nearest residential receivers. The noise intrusion 
though the building roof will need to be considered as the mechanical design develops. 

Activity noise break-out. 
Activity noise break-out has been assessed and at the worst-case façade opposite the nearest residential 
receptors, there is a good indication that levels would be considered acceptable. 

Other key issues. 
It is recommended that footfall related vibration is considered in relation to the spans and deflection of the CLT 
slabs for the rooftop running track. 

A review of the further areas for development are required from the design team in regard to the acoustic 
performances.  

These are namely: 

– Review of the proposed roof lights over the Pool Hall to ensure they suitably control rain noise break-in. 
– Additional consideration of the separating floor design, to include potential enhancement to the 

Wellbeing Studio, impact control within the Studios and suitable response factor to control vibration 
from impact activities. 

– Development of acoustic design for the absorption proposals to lower reverberation times in the Pool 
Hall and Foyer/Atrium. 

– Finalised equipment selections for Boiler/CHP zone to develop sound insulation requirements to above. 
– Further analysis and mitigation requirements for external plant items. 
– Further consideration on the footfall related vibration from the rooftop running track including structural 

vibration in conjunction with the structural engineer. 
 

These are to be discussed as the design develops in subsequent design stages. 

 
This report has been prepared to inform and clarify for the Client, and Design Team, the acoustic issues to be 
addressed in developing the design for the Leisure Centre, Community Health and Wellbeing Centre known as 
Newport Leisure Centre in Newport, sets out acoustic performance criteria and offers comment on the likely 
design provisions that will need to be made to give various spaces a suitable and comfortable sound 
environment to enable good functionality. An overview of the relevant acoustic design standards and 
assessment methodology is provided, followed by commentary and guidance on key acoustic design 
considerations for various parts of the scheme.   

A glossary of acoustic terms is included in Appendix A. 

 
The proposed development site is located on land to the north west of Usk Way and south west of the River 
Usk. The site is situated within a mixed-use area of commercial and educational building s alongside residential 
streets. The land is currently an unused brownfield site with the dominant source of noise in the area being the 
road traffic on Usk Way (A4042). 

A site location plan is shown in Figure 1 which also highlights the nearest noise sensitive residential rectors to 
the proposed development site. 
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Figure 1: Site location plan 

 
An environmental noise survey has been carried out by Hoare Lea LLP between Wednesday 26th May 2021 
and Friday 28th May 2021. This included an unattended sound level meter logging continuously during this 
period at position L1, and short term attended measurements at position A1 and position A2. These positions 
are presented in Figure 1. 

The survey was undertaken during the ongoing COVID-19 pandemic. At the time of measurement, restrictions 
had been lifted for the majority of operations however the local noise climate may not be entirely 
representative of normal conditions. 

During the survey period, the main noise source was considered be traffic on Usk Way and surrounding roads. 

For the purposes of proposing plant noise emissions limits, the typical background sound levels have been 
determined at the noise monitoring location. In accordance with the guidance within BS 4142:2014, a statistical 
analysis of the captured background sound has been presented in Figure 2 and used to determine the typical 
level during the periods of interest. 

 
Figure 2: Statistical analysis of background sound levels captured at the noise monitoring location. 

From Figure 2 and the time history shown in Appendix B, the typical background sound levels have been 
determined as below: 

Period Typical background level 

Daytime (07:00-23:00) 54 dB LA90,1h 

Night-time (23:00-07:00) 41 dB LA90,15min 
Table 1: Typical background sound level during daytime and night-time periods. 

The attended survey was carried out at position A1 and position A2 on the afternoon of Wednesday 26th May 
2021. This was primarily to provide more detailed spectral data for the purposes of assessing the building 
envelope performance requirements. The ambient sound levels have been captured during the survey and a 
summary of the results presented in Table 2. 

Location Ambient level, Leq per octave band centre frequency 

63 125 250 500 1k 2k 4k 8k Hz 

Position A1 75 69 68 66 68 62 54 49 dB 

Position A2 68 63 61 60 62 54 45 36 dB 
Table 2: Summary of spectral data captured during noise survey. 

The above levels equate to 71 dB LAeq,T and 64 dB LAeq,T for position A1 and position A2 respectively.  
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The scheme is being assessed under BREEAM UK New Construction Non-domestic buildings 2018. Within this 
issue of BREEAM there are up to four credits available for acoustics as follows. 

 
Under Hea 05 for ‘Other’ building types, there are three credits available where the building meets the 
appropriate acoustic performance standards and testing requirements in relation to the following:  

a) Sound insulation  

b) Indoor ambient noise levels 

c) Room acoustics  

Under Hea 05, for ‘Other’ buildings, the project must achieve the performance standards set out in BS 
8233:3014. Only the room types that are covered within BS 8233:2014 will be assessed under BREEAM and 
performance standards to be met are set out in Section 5 accordingly. 

 
The aim of Pol 05: Reduction of noise pollution is to reduce the likelihood of noise arising from fixed 
installations on a new development affecting nearby noise-sensitive buildings.   

In order to achieve the acoustic credit for Pol 05 it will be necessary to demonstrate that noise emissions from 
the assessed building, as measured in the locality of the nearest or most exposed noise-sensitive development, 
must be at least 5dB lower than the background noise throughout the day and night. 

The criterion for achieving this credit is set out in Section 5.6 below. 

 

 
The building envelope will need to be developed to provide adequate levels of sound reduction to control 
external sound to appropriate indoor levels.  

The BREEAM Hea 05 requirements for indoor ambient noise levels refers to the recommendations of British 
Standard 8233:2014. 

Although there is nothing specific regarding sports and leisure usage, it is recommended to achieve the typical 
indoor ambient noise levels given in Table 6 of BS 8233:2014. BS 8233:2014 also refers to CIBSE guidance 
which confirm that a range of 45-55 dB(A) is considered acceptable for sports halls. 

It is therefore recommended that external sounds are reduced to below 45 dB LAeq,T within the building. This 
aligns with Sport England and internal noise level targets from other similar schemes. 

 
There is minimal guidance relating to the control of rain noise. Building Bulletin 93: Acoustic Design of Schools 
(2015) (BB93), which sets the acoustic standards for schools, suggests that noise during “heavy” rainfall should 
not increase the typical ambient noise levels by more than 25 dB(A).  

A limit of 70 dB(A) LAeq,T would therefore be recommended within the Pool Hall, based on achieving the above 
criterion. 

 
The following table summarises the recommended noise limit for noise from mechanical and electrical services. 
This is derived from CIBSE guidance for the various spaces. 

Area Building services noise limit 

Offices NR35 

Foyer 
Café  
Changing Rooms/WCs 
Wellbeing Studio 

NR40 

Active Hall 
Pool Hall 
Fitness Suite 
Studios 
Spin Studio 

NR45 

Plant Areas NR70 
Table 3: Criteria for noise from mechanical and electrical services. 

 

5.4.1 Walls and Floors 
The BREEAM Hea 05 requirements for sound insulation refers to the recommendations of British Standard 
8233:2014. 

Although there is nothing specific regarding sports and leisure usage, it states that the minimum sound 
insulation between two offices needs to be approximately Dw 38 dB but where privacy is important the 
minimum sound insulation should be Dw 48 dB.  

Additional relevant guidance has been consulted and BB93 suggests that the minimum sound insulation 
performance values are defined by the activity noise in the source room and the noise tolerance in the 
receiving room. 

Based on this principle and on experience of similar projects, the following sound insulation performance 
criteria are proposed. The source noise and noise tolerance of each key space within the development are 
shown in the sound insulation mark-ups in Appendix C. 

Minimum DnT,w (dB) Activity noise in source room 

Low Average High 

Noise tolerance in 
receiving room 

High - 35 40 

Medium 40 45 50 

Low 45 50 55 
Table 4: Criteria for airborne sound insulation between spaces 

 
The project objective for room acoustics is to provide suitable reverberation times (RTs) for clear 
communication and to encourage inclusivity of those that are hard of hearing or less able to communicate in 
busy spaces. 

The BREEAM Hea 05 requirements for room acoustics refers to the recommendations of British Standard 
8233:2014. Since this is not prescriptive in terms of target performances, other reference points including 
BB93 and previous project experience have been called on. The reverberation time criteria set out in Table 5 
are therefore recommended for the key spaces within the development. 

The reverberation time is quoted in terms of the mid-frequency reverberation time, Tmf, which is the arithmetic 
average of the reverberation times in the 500 Hz, 1 kHz and 2 kHz octave bands. 
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Area Tmf seconds 

Offices 
Wellbeing Studio 

≤1.0 

Café  ≤1.2 

Active Hall 
Changing Village 
Fitness Studio 
Studios 
Spin Studio 

≤1.5 

Foyer/Atrium ≤2.0 

Pool Hall ≤2.5 
Table 5: Reverberation time crtieria. 

 
It is likely that external plant noise emissions will have to comply with Local Authority requirements at any 
nearby noise-sensitive development, such as residences. The limit will be relating to the existing sound level 
present. 

In line with BS 4142:2014 guidance, it is proposed that the criteria are related to the prevailing background 
sound levels during daytime and night-time periods. At this stage, a survey has been undertaken at the 
development site. Details are provided in Section 3. 

The proposed criteria are to achieve no higher than 5 dB below the existing background sound level in 
accordance with BREEAM Pol 05. The preliminary limit is presented below on this basis. This will require review 
following discussions with the Local Authority. 

Period Background sound level Preliminary noise limit 

Daytime 51 dB LA90,1h 46 dB LAr,1h 

Night-time 45 dB LA90,15min 40 dB LAr,15min 
Table 6: Preliminary plant noise limits at closest residential receptors. 

 
Noise intrusion from sports activity noise including amplified music is likely to be more disturbing to residents 
than anonymous noise such as road traffic. Acceptability of such noise is not well defined, one means of 
assessing would be to use criteria developed for entertainment noise that the Noise Act is based upon. DEFRA 
Noise from Pubs and Clubs (Phase II) NANR 163 (May 2006) provides guidance on the acceptability of noise 
from entrainment related sources.  

The following table shows a reproduced summary of the correlation of the metrics in that research with human 
response to entertainment noise. It was found that the absolute LAeq,T parameter provides the best correlation 
with subject response under laboratory testing. 

 

 

 

 

Semantic Descriptor Absolute LAeq,5minutes 

Clearly acceptable 17.0 

 20.4 

 23.8 

 27.2 

Just acceptable 30.6 

Just unacceptable 34.0 

 37.4 

 40.8 

 44.2 

Clearly unacceptable 47.5 
Table 7: Semantic descriptor and associated values of acceptability 

It can be seen that levels of around 27 dB LAeq,T may be just acceptable. 

 

 
The site is subject to relatively high levels of noise due to the proximity to Usk Way which is the main road 
noise source. 

In order to ascertain the propagation of external noise levels acting on the proposed façades of the building, a 
3D noise model has been created using the specialist acoustic software CadnaA. A screenshot from the model 
is shown in Figure 3 below. 

 
Figure 3: Screengrab from noise model showing predicted façade noise levels 
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As can be seen in Figure 3, on the noisiest façade of the development, noise levels are predicted to be in the 
order of 71 dB(A). 

Appropriate internal sound levels can be achieved with a relatively conventional façade system rated at  
Rw 44 dB in conjunction with standard thermal grade double glazing rated at Rw 31 dB. It is anticipated that a 
relatively thick glazed system will be required in order to withstand impact loadings which would likely provide a 
higher level of sound insulation. 

 
Allowance is recommended within the design for ETFE roof lights over the main pool with a rain suppressor. Any 
rooflights are likely to require an acoustic laminate to suitably control rain noise. This element is to be considered 
in more detail at procurement stage.  

Over the Pool Hall, a 120mm CLT is proposed with an active roof system. Assuming a lightweight composite 
panel, initial calculations suggest that noise levels during “heavy” rainfall will be in the order of 68 dB (A). This is 
approximately 23 dB above the recommended level of normal occurring ambient sound levels from outside and 
would therefore be in line with recommendations. 

The Active Hall is proposed to have a 220mm CLT with soil on top to provide an intensive green roof. This is 
anticipated to mitigate rain noise effectively. 

The Studios will have a 220mm CLT with the roof supporting PVs and roof plant units, the mass of which is also 
anticipated to provide adequate rain noise mitigation. 

 

6.3.1 Walls. 
The sound insulation requirements for walls are presented in Section 5.4.1. A mark-up has been presented 
showing the performance requirements and the calculated rating for the partitions in Appendix C.   

6.3.2 Flanking.  
To maintain the sound insulation performance standards, the façade should provide minimum Dnf,w,53 dB sound 
flanking performance horizontally and vertically.  

6.3.3 Doors.  
The mark up drawings also illustrate where it is advised to include acoustically rated doors. Rw 35 dB doors are 
advised for all rooms with a higher privacy requirement or to higher noise areas. Rw 30 dB doors are advised to 
all other areas requiring an acoustically rated door but with a reduced privacy requirement.   

A performance of Rw 30 dB would typically be achieved by a doorset formed from a solid core door with mass 
per unit area equal to approximately 27 kg/m2 and approximately 44 mm thickness, compression or wipe seals 
around the perimeter and threshold seal beneath.   

A performance of Rw 35 dB would typically be achieved by a doorset formed from a solid core door with mass 
per unit area equal to approximately 29 kg/m2 and approximately 54 mm thickness, compression or wipe seals 
around the perimeter and threshold seal beneath.  

Any glazed panels included in the door should be designed to not reduce the acoustic performance of the door.   

Typically, the door will be the weaker component of a separation containing a door. On this basis, the 
surrounding partition performance should be 10 dB greater than the door rating. This is included on the 
attached mark ups. 

6.3.4 Internal glazing. 
The recommended ratings for internal glazing has been identified on the attached mark-ups. 

 

6.3.5 Floors. 
The design intent for the separating floors is understood a 220mm thick cross laminated timber plus floor 
finishes. This is anticipated to provide a sound reduction performance of approximately DnT,w 45 dB between 
spaces. The highest separation required would be between L1 changing rooms and the L2 Wellbeing Studio 
which is recommended to achieve DnT,w 50 dB. Enhancement may be required to the floor or ceiling in this 
location in order to provide a 5 dB improvement on the basic timber floor. This will be reviewed at the next 
design stage. 

Floors within the studios are proposed to be timber floated floors, with a rubber isolation system to the Fitness 
Suite to control potential impact noise transmission. These details should be developed in the next design 
stages in conjunction with specialist floor isolation suppliers. 

A suitable response factor for the CLT floors is an important design item to be considered based on the 
anticipated high impact activity. This is outside of the scope of this document but should be developed in 
conjunction with the structural engineer. 

6.3.5.1 Plant room separating floor. 
The proposed separating floor between the basement plant room and ground floor is proposed as 220mm 
concrete with floor finishes. This is anticipated to provide a sound reduction performance of approximately 
DnT,w 50 dB between spaces. 

The most sensitive separation is between the Boiler and CHP zone and the ground floor Office. In order to 
achieve the internal noise level target for the Office, a fixed source noise level of 85 dB(A) would be required 
within the plant room, based on this proposed separation. This is to be reviewed in the next design stage, once 
MEP selections are finalised. 

 
Internal noise limits for MEP equipment are given in Section 5.3. The following good practice advice is provided 
for achieving the performance standards.  

– Putty pads should be included behind electrical sockets and switches in party separations.  
– Chasings in blockwork (if applicable) for building services should be kept to a minimum depth necessary, 

with the chasing re-filled after the service installation.  
– Fixing of plant in the plant room should consider the vibration transmission generation potential of the 

system. Anti-vibration mounts, inertia bases or resilient clamps should be incorporated by the specialist 
supplier.   

– All services distribution should be via corridors and branch separately to each space.  
– Crosstalk attenuators should be included where necessary to maintain the sound insulation integrity of the 

separation, as set in Section 5.4.1.  
– Rainwater pipes to be lagged and potentially boxed in the more noise-sensitive spaces. This is to be 

reviewed. 

 
In line with the requirement set out in Section 5.5, sound absorbing treatment to control reverberation time 
should be included in all areas including corridors but excluding acoustically unimportant rooms such as stores.   

The key spaces have been modelled using the specialist acoustic modelling software Odeon, in order to provide 
an assessment of the proposed room finishes. These are discussed in turn below. Full datasheets from the 
models are shown in Appendix D. 

6.5.1 Pool Hall 
The acoustic model for the Pool Hall has been based on the finishes and quantities shown in Table 8 below 
with a screengrab from the model shown in Figure 4. 
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Name Area (m²) 

Double Glazed Window 557.6 

Class A Perforated Deck 80% 1063.5 

Floor/Pool 1263.6 

Ceramic Tiles 932.2 

Opening 9.3 

Plasterboard 106.4 
Table 8: Room finishes and quantities for Pool Hall 

 
Figure 4: Screengrab from acoustic model of Pool Hall 

Based on the above absorption proposals, the predicted reverberation time is as shown in Table 9 below.  

Location  Predicted average reverberation 
time, Tmf (T30) 

Recommended criterion, Tmf 

Pool Hall 2.6 seconds ≤2.5 seconds 
Table 9: Predicted reverberation time for Pool Hall 

As can be seen, there is a slight shortfall in the recommended reverberation time criterion of 2.5 seconds. 
Additional treatment is therefore recommended to the free wall areas in the form of acoustic panels. Once the 
proposals have been developed and locations have been agreed with the Architects, this can be reviewed 
accordingly. 

6.5.2 Active Hall 
The acoustic model for the Active Hall has been based on the finishes and quantities shown in Table 10 below 
with a screengrab from the model shown in Figure 5. 

Name Area (m²) 

Double Glazed Window 142.8 

Timber Floor 530.3 

Slatted Timber - Class C 80% 506.2 

Painted Plasterboard 22.1 

Painted Plaster 78.1 

Perforated Timber Class C 423.7 

Class A Ceiling 80% 24.1 

Plywood Panels 163.5 
Table 10: Room finishes and quantities for Active Hall 

 
Figure 5: Screengrab from acoustic model of Active Hall 

Based on the above absorption proposals, the predicted reverberation time is as shown in Table 11 below. 

Location  Predicted average reverberation 
time, Tmf (T30) 

Recommended criterion, Tmf 

Active Hall 1.4 seconds ≤1.5 seconds 
Table 11: Predicted reverberation time for Active Hall 

As can be seen, the space meets the recommended reverberation time criterion based on the proposed 
finishes. 

6.5.3 Café 
The acoustic model for the Café has been based on the finishes and quantities shown in Table 12 below with a 
screengrab from the model shown in Figure 6. 
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Name Area (m²) 

Double Glazed Window 255.7 

Class A Ceiling 80% 243.0 

Painted Plaster 78.1 

Class C Timber 30.8 

Opening 26.9 

Ceramic Tiles 30.4 

Painted Plasterboard 44.9 

Timber Floor 243.0 
Table 12: Room finishes and quantities for Cafe 

 
Figure 6: Screengrab from acoustic model of Café  

Based on the above absorption proposals, the predicted reverberation time is as shown in Table 13 below. 

Location  Predicted average reverberation 
time, Tmf (T30) 

Recommended criterion, Tmf 

Café 1.2 seconds ≤1.2 seconds 
Table 13: Predicted reverberation time for Café 

As can be seen, the space meets the recommended reverberation time criterion based on the proposed 
finishes. 

 

6.5.4 Foyer/Atrium 
The acoustic model for the Foyer/Atrium has been based on the finishes and quantities shown in Table 14 
below with a screengrab from the model shown in Figure 7. 

Name Area (m²) 

Double Glazed Window 353.9 

Opening 31.4 

Terrazzo 454.1 

Class A Ceiling 80% 430.5 

Rubber Tiles 40.9 

Painted Plaster 946.9 

Painter Plasterboard 42.3 

Steel 100.4 
Table 14: Room finishes and quantities for Foyer/Atrium 

 
Figure 7: Screengrab from acoustic model of Foyer/Atrium 

Based on the above absorption proposals, the predicted reverberation time is as shown in Table 15 below. 

Location  Predicted average reverberation 
time, Tmf (T30) 

Recommended criterion, Tmf 

Foyer/Atrium 2.3 seconds ≤2.0 seconds 
Table 15: Predicted reverberation time for Foyer/Atrium 

As can be seen, there is a shortfall in the recommended reverberation time criterion of 2.0 seconds. Additional 
treatment is therefore recommended to the free wall areas in the form of acoustic panels. Once the proposals 
have been developed and locations have been agreed with the Architects, this can be reviewed accordingly. 
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6.5.5 Studios/Fitness Suite/Wellbeing Studio 
Studio type areas are proposed to have a suspended plasterboard ceiling system and acoustic plasterboard 
ceiling system. It is recommended that a product with at least Class A absorption performance is selected 
accordingly. 

6.5.6 Office/Admin 
Office/admin areas are proposed to have a suspended plasterboard ceiling system and acoustic plasterboard 
ceiling system. It is recommended that a product with at least Class A absorption performance is selected 
accordingly. 

6.5.7 Circulation 
Circulation areas are proposed to have a suspended plasterboard ceiling system and acoustic plasterboard 
ceiling system. It is recommended that a product with at least Class C absorption performance is selected 
accordingly. 

6.5.8 Changing village 
The design intent is for the Changing Village to have a non-hygroscopic tile ceiling system which is to be 
acoustically absorbent. It is recommended that a product with at least Class C absorption performance is 
selected accordingly.  

 
At this stage, 7 no. rooftop air handling units and 1 no. chiller have been proposed to the rooftop plant area.  

Indicative plant noise limits have been made with the sound power levels per unit summarised in Table 16.  
Atmosphere side attenuators have been included to the AHU ducted inlet and exhaust, which have been  
allowed for the below calculations.  

Plant area Proposed Plant Quantity Sound power level per 
unit 

Rooftop AHUs for Pool Hall  
(AHU 1A/1B) 

2 LwA 72 dB 

AHU for Wet Change 
(AHU2) 

1 LwA 72 dB 

AHU for Dry Change 
(AHU3) 

1 LwA 72 dB 

AHU for Fitness Studio 
(AHU4) 

1 LwA 72 dB 

AHU for Studios  
(AHU5) 

1 LwA 72 dB 

AHU for Health & 
Wellbeing/Admin  
(AHU6) 

1 LwA 72 dB 

Chiller 1 LwA 91 dB 
Table 16: Sound power level per plant item 

A model has been produced to predict the noise levels at the nearby residential dwellings. The model is 
presented in Figure 8. 

 
Figure 8: Screenshot of plant noise model 

Using the model, the noise level has been predicted at the proposed residential dwellings from the proposed 
units. With plant selections at the above sound power levels, the following rating levels are predicted at the 
identified receptors.   

Period Predicted noise emission  
level at nearest receiver,  
LAr,1h 

Pol 05 noise emission  
criteria, LAr,Tr 

Comparison to criterion 

Daytime (07:00 – 23:00) 37 dB 54 dB Meets requirement 

Night time (23:00 – 07:00) 41 dB Meets requirement 
Table 17: Results of noise calculations and Pol 05 assessment 

On the basis that the Pol 05 requirement is met on a round-the-clock basis, it is recommended that the 
available credit could be achieved accordingly. 

The noise intrusion though the building roof will need to be considered as the mechanical design develops. 

 
An assessment of activity noise break-out has been made to predict the anticipated level at the nearest 
residential receiver locations.  

Break-out calculations have been made for the Active Hall, from activity noise though the northwest and 
southwest façade. The nearest noise sensitive receivers are the residential properties located on the opposite 
side of Usk Way. 
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A typical source noise level of 80 dB(A) from a training circuit with amplified music has been used in 
calculations in conjunction with the façade elements specified in Section 6.1. 

The resultant predicted noise level at the nearest noise sensitive receiver is shown in Table 18 below. 

Predicted noise level 
at receiver, LAeq,T 

Attenuation 
provided by open 
window, dB 

Predicted internal 
noise level inside 
nearest residential 
property, LAeq,T 

Recommended level 
of acceptability from 
activity noise, LAeq,T  

Assessment 

29 dB(A) -10 19 dB(A) 27 dB(A)1 Meets requirement 
1See Section 5.7 

Table 18: Activity noise break-out assessment 

 
The rooftop running track is proposed above the Pool Hall, which is currently designed as a 120mm CLT with 
active roof system. 

The impact noise should be considered to limit noise transfer to other areas from the likes of running and 
jumping on the track. 

It is recommended that footfall related vibration is considered in relation to the spans and deflection of the CLT 
slabs. This would require input and co-ordination from the structural engineers on the scheme. 
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Sound is physically a regular and order oscillation of air molecules that travels away from a source of vibration 
and creates fluctuating positive and negative acoustic pressure. When acoustic pressure acts on any solid 
object it causes microscopic deflections in the surface so that it can manifest in both air and structure. 

Noise is subjectively sound that evokes a feeling of displeasure in the environment in which it is heard, and is 
therefore unwelcome to the receiver. 

Sound pressure level is stated on many of the charts herein. It is the amplitude of the acoustic pressure 
fluctuations in a sound wave, fundamentally measured in Pascals (Pa), typically from 20 micro-Pascals to 100 
Pascals, but commonly simplified onto the decibel scale. 

The decibel is the unit used to quantify sound pressure levels. The human ear has an approximately logarithmic 
response to acoustic pressure over a very large dynamic range (typically 20 micro-Pascals to 100 Pascals). 
Therefore, a logarithmic scale is used to describe sound pressure levels and also sound intensity and power 
levels. The logarithms are taken to base 10. Hence an increase of 10 dB in sound pressure level is equivalent to 
an increase by a factor of 10 in the sound pressure level (measured in Pascals). Subjectively, this increase would 
correspond to a doubling of the perceived loudness of sound. 

The human ear is sensitive to sound over a range of frequencies between approximately 20 Hz to 20 kHz and 
is generally more sensitive to medium and high frequencies than to low frequencies within the range. There are 
many methods of describing the frequency content of a noise. The most common methods split the frequency 
range into defined bands, in which the mid-frequency is used as the band descriptor and in the case of octave 
bands is double that of the band lower. For example two adjacent octave bands are 250 Hz and 500 Hz. Third 
octave bands provide a fine resolution by dividing each octave band into three bands. For example third octave 
bands would be 160 Hz, 250 Hz, 315 Hz for the same 250 Hz octave band. 

The ‘A’ weighting is a correction term applied to the frequency range in order to mimic the sensitivity of the 
human ear to noise. It is generally used to obtain an overall noise level from octave or third octave band 
frequencies. An ‘A’ weighted value would be written as dB(A). 

 

The equivalent continuous sound pressure level (Leq) is a parameter defined as the equivalent continuous 
sound pressure level. Over a defined time period ‘T’, it is the sound pressure level equivalent to the acoustic 
energy of the fluctuating sound signal. The Leq,T can be seen to be an “average” sound pressure level over a 
given time period (although it is not an arithmetic average). Typically the Leq,T will be an ‘A’ weighted noise 
level in dB(A). It is commonly used to describe all types of environmental noise sources.

Frequency is a term that is regularly used. It is the number of acoustic pressure fluctuations per second (also 
know is the ‘pitch’ of a sound). Hertz (Hz) is the unit normally employed to measure the frequency of sound, 
equal to cycles per second of acoustic pressure fluctuations. The frequency limits of audibility of a healthy 
human ear are generally accepted as being from 20 Hz to 20,000 Hz. 

The L90,T is a parameter defined as the sound pressure level exceeded for 90% of the measurement period ‘T’. It 
is a statistical parameter and cannot be directly combined to other acoustic parameters. It is generally used to 
describe the prevailing background noise level or underlying noise level. 

The specific noise level of the source plus any adjustment for characteristic features of the noise. 

The reverberation time is defined as the time taken for a noise level in an enclosed space to decay by 60 dB 
from a steady level, once the noise source has stopped. It is measured in seconds. Often a 60 dB decay cannot 
be measured so the reverberation time is measured over a lesser range and corrected back to the time for a 60 
dB drop assuming a constant decay rate. Common parameters are T20 (time taken for a 20 dB decay multiplied 
by three) and T30 (time taken for a 30 dB decay multiplied by two). 

This is a weighting procedure defined in BS EN ISO 717, Part 1 for converting third octave band R, R’, D 
and DnT values to a single number quantity denoted as Rw, R’w, Dw or DnT,w. It is a decibel value.

This is a weighting procedure defined in BS EN ISO 717, Part 2 for converting third octave L’nT values to a 
single number quantity denoted as L’nT,w. It is a decibel value.
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