
Len House, Maidstone, Kent

Acoustics



ii

Revision Date Notes Author Checked Approved

Ver.1a 13/04/2021 E2762 Acoustics Report SP ND ND

Entran Limited
2nd & 3rd Floors
Northgate House
Upper Borough Walls
Bath
BA1 1RG

T: 0117 937 4077
www.entranltd.co.uk

Len House, Maidstone, Kent

Acoustics



i

CONTENTS PAGE

1 Introduction 2

2. Design Criteria 3

3 Internal Building Fabric Assessment 6

Appendix A - Introduction to Noise 25

Appendix B – Partition Mark-ups 28



2

1 INTRODUCTION

1.1 This report sets out the acoustic assessment of the separating elements between

residential/retail/car-park spaces as proposed for the redevelopment at Len House,

Maidstone, Kent. The acoustic design criteria reflect the proposed uses, these being

residential for the majority of the development.

1.2 The site is situated within Maidstone town centre, adjacent to Mill St and the River Len. The

River Len runs along the southern boundary of the site, with Palace Avenue beyond,

approximately 30 m from the development.

1.3 The wider scheme proposal seeks to renovate and restore the Grade II Listed Len House,

providing circa 3612sqm of commercial space and 159 new high quality apartments in a

town centre location.

1.4 Len House is a former car showroom with associated workshops and is built over two stories

with a flat roof and parapet (now capped in folded metal sheet) to the front and a saw-tooth

roof with corrugated covering to the rear. Ground floor double height with the workshops are

largely open plan with the vehicular ramp between ground and first floor.

1.5 The proposal seeks to renovate and restore the Grade II Listed Len House, providing

commercial space at ground floor along Mill Street and facing the river Len. The existing

ramp is to be retained for vehicular access to the parking spaces on the first floor alongside

residential apartments. A contemporary 2-storey extension above Len House contains

further residential apartments which are set back from the building edge to reduce visual

impact and sit subservient to Len House itself.

1.6 This report considers the acoustics of Len House. An environmental noise assessment to

discharge the conditions attached to the planning permission is considered separately.

1.7 This Report is necessarily technical in nature and contains terminology relating to acoustics

and noise. Therefore, a glossary together with a brief introduction to the subject of noise, has

been provided in Appendix A.
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2. DESIGN CRITERIA

Building Regulations 2010

2.1 Approved Document E of the Building Regulations 2010, titled Resistance to the Passage of

Sound, sets out the acoustic requirements for residential dwellings. The requirements are:

“Protection against sound from other parts of the building and adjoining buildings

E1. Dwelling-houses, flats and rooms for residential purposes shall be designed and

constructed in such a way that they provide reasonable resistance to sound from other parts of

the same building and from adjoining buildings.

 Protection against sound within a dwelling-house etc. 

E2. Dwelling-houses, flats and rooms for residential purposes shall be designed and

constructed in such a way that:

 internal walls between a bedroom or a room containing a water closet, and other

rooms;

 internal floors

 provide reasonable resistance to sound.

Reverberation in the common internal parts of buildings containing flats or rooms for

residential purposes.

E3. The common internal parts of buildings which contain flats or rooms for residential

purposes shall be designed and constructed in such a way as to prevent more reverberation

around the common parts than is reasonable”

2.2 Approved Document E notes that:

“Requirement E2 does not apply to:

a) an internal wall which contains a door;

b) an internal wall which separates an en suite toilet from the associated bedroom;

c) existing walls and floors in a building which is subject to a material change of use.
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Requirement E3 only applies to corridors, stairwells, hallways and entrance halls which

give access to the flat or room for residential purposes.”

2.3 The method of meeting Requirement E1 is to build separating walls, separating floors, and

stairs that have a separating function, together with the associated flanking construction, so

that they achieve the sound insulation values for dwelling-houses and flats set out in Table

1.1 (replicated from Table 1a of ADE). Although it could be considered that the refurbishment

of Len House is a ‘material change of use’ with the introduction of new party walls and

separating floors, the criteria of Table 1.1 has adopted for the purposes of this assessment.

Table 1.1:ADE Criteria

Separating Element

Performance Standards for Separating Walls, Separating Floors
and Stairs That Have a Separating Function
Airborne Sound Insulation

DnT,w + Ctr (dB)

Impact Sound Insulation

LnT,w (dB)
Walls 45 (minimum) -

Floors & Stairs 45 (minimum) 62 (maximum)

2.4 The normal method of meeting Requirement E2 is to use constructions for new internal walls

and floors within dwellings that provide a laboratory-tested sound insulation value of 40

dB Rw. ADE does not require these internal structures to be tested.

2.5 There are two ways of meeting Requirement E3, which are:

“Method A: Cover a specified area with an absorber of an appropriate class that has been rated

according to BS EN ISO 11654:1997 Acoustics. Sound absorbers for use in buildings. Rating of

sound absorption.

Method B: Determine the minimum amount of absorptive material using a calculation procedure in

octave bands. Method B is intended only for corridors, hallways and entrance halls as it is not well

suited to stairwells.”

2.6 It is understood that Method A is to be employed. Method A is described in Section 7 of

ADE:

“7.10 For entrance halls, corridors or hallways, cover an area equal to or greater than the

floor area, with a Class C absorber or better. It will normally be convenient to cover

the ceiling area with the additional absorption.

7.11 For stairwells or a stair enclosure, calculate the combined area of the stair treads, the

upper surface of the intermediate landings, the upper surface of the landings
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(excluding ground floor) and the ceiling area on the top floor. Either cover at least an

area equal to this calculated area with a Class D absorber, or cover an area equal to at

least 50% of this calculated area with a Class C absorber or better. The absorptive

material should be equally distributed between all floor levels. It will normally be

convenient to cover the underside of intermediate landings, the underside of the other

landings, and the ceiling area on the top floor.

7.12 Method A can generally be satisfied by the use of proprietary acoustic ceilings.

However, the absorptive material can be applied to any surface that faces into the

space.”
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3 INTERNAL BUILDING FABRIC ASSESSMENT

3.1 This section considers the sound insulation of the existing floor slab (to be retained) as well

as the new party walls and the separating floors between all relevant spaces.

Separating Floor

Second & Third Floors

3.2 To control flanking transmission (lightweight party wall and lightweight floor), the floor is

enhanced with a cradle and batten system in addition to the propriety ‘Cellecta: Mojave’

underfloor heating system (UFH):

Figure 3.1 Separating Upper Floors

3.3 The floor build-up is described below:

 Cellecta Mojave Underfloor Heating System (with flanking strip, screed-board, conduit panel

all resting on a resilient layer);
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 Batten and Cradle system: 18mm T&G floorboard, 70mm batten on a resilient cradle;

 Composite Floor: Density 1800 kg/m3;

 Independent metal ceiling (e.g. MF ceiling) with two layers of ‘fermacell’ or similar

plasterboard (staggered joints).

3.4 The floor system should be isolated from the party wall and skirting (use flanking strip) as

shown in Figure 3.1.

3.5 The acoustic rating (using INSUL proprietary software) of the above floor is presented below

in Table 3.1.

First Floor

3.6 The first-floor build-up is:

 Cellecta screed board, 25mm Xtratherm insulation, existing slab (assumed density 1800

kg/m3),190mm Xtratherm insulation, 2no. layers of Fermacell boards, 150mm void,

Fermacell MF ceiling with 50mm mineral insulation;

 The first-floor build-up over the Mezzanine is same as above but with 100mm Xtratherm

insulation.

3.7 The acoustic rating (using INSUL proprietary software) of the above floor is presented below

in Table 3.1.



8

Table 3.1 Separating Floors Rating

Separating

Element

Adjacent Party

Wall

Airborne Rating

of Floor

DnTw+Ctr dB

Impact Rating

of Floor LnTw

dB

Complies

With ADE?

Second & Third

Separating

Floors

1S36 Fermacell

System

57 39 Yes

First Floor - 52 45 Yes

First Floor

(Mezzanine)

- 52 45 Yes

Separating Walls (Between Residential Apartments and other adjoining Spaces, including

the corridors) and Internal Walls

3.8 Fermacell 1S36 wall partition is specified for all new separating walls (between apartments

and other adjoining spaces):

 Double Steel Stud (75 mm x35 mm ) with 60 mm Rockwool (33kg/m3);

 1 x 10 mm ‘Fermacell 10’ and 1 x 12.5 mm ‘Fermacell 12.5’ plasterboards on both sides of

the frame

3.9 The acoustic rating of the floor is presented in Table 3.2.
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Table 3.2 Separating Wall Rating

Separating

Element

Wall Build-up Airborne Rating

of Wall

DnTw+Ctr dB

Complies

With ADE?

Walls

separating the

apartments,

car-park and

corridor

Fermacell 1S36 60 Yes

3.10 Internal walls within residential units are not subject to acoustic testing though they should

comply with 40 dB Rw. These walls should achieve the numeric performance requirements

by design intent. Internal walls must not penetrate any wall that has a separating function,

i.e. they must sit against walls/floors with a separating function. The following build-up will

satisfy the 40 dB Rw criterion:

 12.5mm Fermacell board on each side of a metal stud at either 500 or 600mm centres;

 The stone wall is specified at 40mm (40kg/m3).

3.11 Acoustic details for the separating and internal general partitions are presented below in

Figure 3.2. The junctions are all sealed with acoustic mastic. Partition base details are

presented in Figure 3.3.
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Figure 3.2 Separating and Internal General Partition Wall Arrangement
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Figure 3.3 Partition Base Details

Lift Shaft Wall

3.12 ADE does not cover the noise transmission from lifts. However, for the purposes of this

assessment, the following noise/vibration limits have been adopted:

Lift Noise

The operation of each lift and its associated machinery, plant and equipment (including lift

announcement system) shall not exceed the following noise level limits within the adjacent spaces:

The noise level limit shall be LAFmax 55 dB in lift lobbies;

The noise level limit shall be LAFmax 35 dB and LAeq,T 20 dB in residential spaces.

Within lift cars, noise levels shall not exceed LAFmax 55 dB with lift announcement systems operating

and shall not exceed LAFmax 45 dB in the absence of the operation of lift announcement systems. The

criteria shall be complied with at all locations 1.5 m above lift car floors.

Lift Vibration
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The maximum vibration levels measured on the floor slabs in occupied areas shall not exceed the

following vibration dose values, as defined in BS6472: Part 1: 2008:

Offices: 0.36m/s1.75 (over an 8 hour working day);

Residential:

0.2m/s1.75 (over a 16 hour day); and

0.1m/s1.75 (over an 8 hour night).

The values should be assessed at a point 1m from the lift shaft wall or lift door as appropriate.

Vibration measurements should also be made in the centre of the car floor, in three mutually

perpendicular axes corresponding to vertical, front-to-back and side-to-side. Measurements must be

made of acceleration levels in each direction over two complete cycles, one from the bottom of the

building to the top, and one from the top of the building to the bottom.

The measurement method is critical to the repeatability of the results. It is therefore preferable to use

an automatic recorder covering all frequency bands, as opposed to taking individual frequency band

measurements over repeated lift runs.

A cycle is defined as the period from just before the doors start to close at one level, to just after the

doors open at the final level.

The following acceleration limits will apply on the floor of the car:

Horizontal Vibration: 0.12m/s2; and

Vertical Vibration: 0.15m/s2.

Acceleration/deceleration rates of the whole car should not exceed 1.2 m/s2 at any time during a

complete cycle.

Lift – Best Practice

As best practice, the following should be incorporated into the lift specification:

All mechanical items likely to transmit significant levels of vibration into the building structure shall be

mounted on vibration isolating mountings.

Lift guide rails shall be continuously welded, accurately machined and aligned for verticality and

parallelness, so as to give a smooth flat bearing surface throughout their length. Lift guide rails shall

not be fixed to walls of apartments.

Air pressure relief ducts from the lift shaft shall not be ducted through the motor room, in order to

avoid noise transfer between the motor room and the lift shaft or other spaces.

Transfer grilles should not be installed within internal doors/walls to lift motor rooms where these

rooms open directly onto spaces where a services noise criterion of NR45 or less applies.

In the case of hydraulic lift installations, the hydraulic ram, hydraulic pump, and associated hydraulic

pipework should be mounted and supported by suitable anti-vibration pads, and hydraulic type lift

motors should be of the “submerged pump” type.
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The penetration of the hydraulic line through the lift motor room wall and other structures should be

fully sealed to prevent noise transfer, and to ensure that no vibration conduction can occur. Such

penetrations should be sized to ensure that the clearance between the pipe and the structure is not

more than 20mm and not less than 10mm all round. The gap should be tightly packed with a mineral

fibre material such that the hydraulic pipe is centrally positioned in the opening, and not in direct

contact with the building structure.

The hydraulic line should be resiliently supported throughout its length, using a 12mm rubber insert of

hardness 32-40 IRHD between the hydraulic pipe and its supports, or equal and approved, so that

there is no rigid contact.

3.13 The following built-up of the lift shaftwall shows the acoustic build-up (for apartments/riser

only):

Figure 3.4 Lift Shaft Arrangement
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3.14 The acoustic rating of the lift shaft arrangement is presented in Table 3.3.

Table 3.3 Lift Shaftwall (Apartments side)

Separating

Element

Airborne Rating

of Wall

DnTw+Ctr dB

Complies

With Adopted

Lift criterion?

Liftshaft SW2

plus Fermacell

1S36

52 Yes

Doors

3.15 Doors which are used as an entrance to the dwelling must comply with the following to meet

the requirements of ADE: Ensure that any door has good perimeter sealing and a minimum

mass per unit area of 25 kg/m2 or a minimum sound reduction index of 29 Rw (measured

according to BS EN ISO 140-3:1995 and rated according to BS EN ISO 717-1:1997).

Roof

3.16 To control the effects of rainfall drumming, the following roof build-up should be considered:

 Bauder single ply with Bauder adhered solar PV panels, 230mm Xtratherm tapered

insulation, 2.5mm Rockwool acoustic membrane (e.g. Tecsound 100), structural deck,

structural steel frame, 30mm mineral insulation and Fermacell MF ceiling with 2no. boards.

3.17 The Acoustic Membrane should be laid directly on to the metal decking, across the line of

the profiles. The metal decking must be clean and dry. Align the membrane and extend the

roll over the metal decking progressively. The reinforcing protection scrim works as a

separating. All membrane joints should be overlapped by 50mm as small openings can

reduce the level of acoustic insulation.
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Mark-up Drawings

3.18 Plans showing the acoustic ratings of partitions is presented in Appendix B.

Fire

3.19 This report only contains details for acoustics and therefore the scheme developer should

consider whether the details presented in this report comply with fire safety.

Stairs

3.20 The stairs’ build-up is:

 Staircase construction to be precast concrete. Ceilings and underside of stairs soffit

in common areas to be finished with materials to limit reverberation. Eg Knauf

Apertura B6 acoustic plasterboard with min100mm void behind. Top floor ceilings ie

underside of trusses require plasterboard to underside of truss ties with Apertura on

battens & counterbattens below.

3.21 The above construction is calculated to comply with the requirements of ADE. A soft floor

covering is recommended for the stair treads to reduce impact noise. The soft floor covering

of at least 6mm shall be used and bonded to the treads.

Corridors & Stairwells

3.22 Under the current revision of ADE, measures must be taken to control the reverberation in

the common internal parts of buildings containing flats or rooms for residential purposes.

These will comprise the use of absorbent finishes such as carpets and acoustic ceiling tiles

in common areas.

3.23 For Entrance Halls, corridors or hallways, cover an area equal to or greater than the floor

area, with Class C absorber or better. It will normally be convenient to cover the ceiling area

with the additional absorption.

3.24 For Stairwells or a stair enclosure, the combined area of the stair treads, the upper surface

of the intermediate landings, the upper surface of the landings (excluding the ground floor)

and the ceiling area on the top floor should be covered with an area equal to this with Class

D Absorber materials. Alternatively, 50% of this area can be covered with Class C Absorber

Materials. The absorptive material should be spread evenly over the floor levels.
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3.25 The easiest way to achieve compliance is by lining the floor coverings with a thick piled

carpet or cover the ceiling of such spaces with absorption rated to Class C (e.g. perforated

plasterboards such as Gyptone Quattro 41 or 30mm thick Soundsorba Echosorba II tiles

etc). Hard floor coverings (such as laminate flooring, ceramic tiles) should not be used in the

stairwells.

3.26 The general arrangement of the stairwell showing the acoustic build-ups is presented below

in Figures 3.5 and 3.6.

3.27 To control the reverberation (in addition to the above measures) and insulation to the

existing stairwell, a drywall lining (e.g. Fermcell 1S31) has been applied as shown in Figure

3.7.

Figure 3.5 General Arrangement Stairwell
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Figure 3.6 General Stairwell Section
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Figure 3.7 Existing Stairwell Arrangement

Workmanship

3.28 High levels of workmanship/supervision will need to be employed and ensure all

manufacturers/robust details’ installation instructions are followed with all joints well sealed

with the appropriate flexible cavity stops to achieve the desired acoustic requirement.

Curtain Wall

3.29 A Kawneer AA100 system is proposed for some of the residential apartments. The façade

sound insulation of the curtain wall is assessed under a separate noise assessment study.

3.30 Several factors directly affect the overall performance, including the span between the

mullions and transom, the stiffness, number of façade brackets, type of glass, glass

orientation, twin or single mullion or transom designs and importantly the use of façade

acoustic enhancement products. Both horizontal and vertical sound transmissions paths are

considered.

3.31 After discussions with the system providers, the following acoustic enhancements presented

in Figure 3.8 has been incorporated into the general design.
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Figure 3.8 Curtain Wall Acoustics

3.32 With the acoustic inserts within the mullion (Siderise MI6) and the additional 12.5mm

Fermacell plasterboard within the spandrel panel area, the horizontal flanking transmission is

likely to be controlled and ensure the entire wall system complies with ADE.

3.33 Summarily, the vertical flanking transmission with a twin transform system with a Siderise fire

barrier is likely to be controlled and ensure the entire floor system complies with ADE.

3.34 It must be noted that all junctions with the wall/floor should be airtight with suitable acoustic

sealants or compression gaskets.

3.35 The acoustic rating of the floor with the curtain walling is presented in Table 3.4.
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Table 3.4 Separating Floors Rating (with adjacent curtain walling)

Separating

Element

Adjacent Wall Airborne Rating

of Floor

DnTw+Ctr dB

Impact Rating

of Floor LnTw

dB

Complies

With ADE?

Upper Floors Kawneer AA100

(with the above

insulation)

50 39 Yes

Acoustic Detailing

3.36 The following detail should be considered to control flanking transmission:

3.37 For the floor/wall build-up, please see general arrangements figures presented above (all

manufacturers’ instructions must be followed).

3.38 Where possible, back to back service conduits should be avoided and the general

arrangement shown in Figure 3.8 should be implemented.
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Figure 3.9 Socket & Services (Drywall Systems)

3.39 All steel columns and existing concrete columns should be enclosed with the appropriate

partition and 30mm dense mineral wool (33 kg/m3) as shown in Figure 3.10.
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Figure 3.10 Acoustic Treatment of Steel/Concrete Columns

3.40 Service penetrations through walls should be acoustically isolated as presented in Figures

3.11 to 3.14.
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Figure 3.11 Service Conduits – Drywall Systems

Figure 3.12 Plasterboard Partition Penetrations – Pipework
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Figure 3.13 Plasterboard Partition Penetrations – Ductwork

Figure 3.14 Service Pipe Insulation
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APPENDIX A - INTRODUCTION TO NOISE
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In order to assist the understanding of acoustic terminology and the relative change in noise, the

following background information is provided.

The human ear can detect a very wide range of pressure fluctuations, which are perceived as sound.

In order to express these fluctuations in a manageable way, a logarithmic scale called the decibel, or

dB scale is used. The decibel scale typically ranges from 0 dB (the threshold of hearing) to over 120

dB.

The ear is less sensitive to some frequencies than to others. The A-weighting scale is used to

approximate the frequency response of the ear. Levels weighted using this scale are commonly

identified by the notation dB(A).

A noise impact on a community is deemed to occur when a new noise is introduced that is out of

character with the area, or when a significant increase above the pre-existing ambient noise level

occurs. For levels of noise that vary with time, it is necessary to employ a statistical index that allows

for this variation. These statistical indices are expressed as the sound level that is exceeded for a

percentage of the time period of interest.

In the UK, traffic noise is measured as the LA10, the noise level exceeded for 10% of the

measurement period. The LA90 is the level exceeded for 90% of the time and has been adopted to

represent the background noise level in the absence of discrete events. An alternative way of

assessing the time varying noise levels is to use the equivalent continuous sound level, LAeq. This is

a notional steady level that would, over a given period of time, deliver the same sound energy as the

actual fluctuating sound.

To put these quantities into context, where a receiver is predominantly affected by continuous flows

of road traffic, a doubling or halving of the flows would result in a just perceptible change of 3dB,

while an increase of more than 25%, or a decrease of more than 20%, in traffic flows represent

changes of 1dB in traffic noise levels (assuming no alteration in the mix of traffic or flow speeds).

Note that the time constant and the period of the noise measurement should be specified. For

example, BS 4142 specifies background noise measurement periods of 1 hour during the day and 5

minutes during the night. The noise levels are commonly symbolised as A90(1hour) and LA90(5mins). The

noise measurement should be recorded using a ‘FAST’ time response equivalent to 0.125 ms.
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Table A1: Glossary of Terms

Term Definition

Decibel (dB) A scale for comparing the ratios of two quantities, including sound pressure
and sound power. The difference in level between two sounds s1 and s2 is
given by 20 log10 (s1/s2). The decibel can also be used to measure
absolute quantities by specifying a reference value that fixes one point on
the scale. For sound pressure, the reference value is 20Pa.

A-weighting, dB(A) The unit of sound level, weighted according to the A-scale, which takes into
account the increased sensitivity of the human ear at some frequencies.

Noise Level Indices Noise levels usually fluctuate over time, so it is often necessary to consider
an average or statistical noise level. This can be done in several ways, so a
number of different noise indices have been defined, according to how the
averaging or statistics are carried out.

Leq,T A noise level index called the equivalent continuous noise level over the
time period T. This is the level of a notional steady sound that would contain
the same amount of sound energy as the actual, possibly fluctuating, sound
that was recorded.

Lmax,T A noise level index defined as the maximum noise level during the period T.
Lmax is sometimes used for the assessment of occasional loud noises, which
may have little effect on the overall Leq noise level but will still affect the
noise environment. Unless described otherwise, it is measured using the
'fast' sound level meter response.

L90,T A noise level index. The noise level exceeded for 90% of the time over the
period T. L90 can be considered to be the "average minimum" noise level
and is often used to describe the background noise.

C; Ctr spectral, adaptation terms used in connection with the measurement and
assessment of airborne sound insulation and defined in BS EN ISO 7172-1

DnT,w a single-figure value of airborne sound insulation performance, derived
according to procedures given in BS EN ISO 717-1, used for rating and
comparing partitions based on the values of D at different frequencies;
sound insulation performance requirements in the Building Regulations are
specified in terms of values of DnT,w + Ctr

LnT,w a single-figure value of impact sound insulation performance, derived
according to procedures in BS EN ISO 717-2, used for comparing and rating
floors and based in the values of LnT,w at different frequencies; values of
LnT,w are specified in the Building Regulations

Rw a single figure value of sound reduction index, derived according to
procedures given in BS EN ISO 717-1, used for rating and comparing
partitions and based on the values of sound reduction index at different
frequencies.
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APPENDIX B – PARTITION MARK-UPS
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First Floor Mark-up



Second Floor Mark-up




