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INntroduction

Acoustic design is a major consideration in design of modern school
buildings. With this in mind Ash & Lacy have produced this acoustic
design guide to highlight the benefits of designed and independently
tested acoustic systems using the Ashzip standing seam profile in an
easy to understand way.

BB93 and BREEAM play a large part in the build of modern schools and
an understanding of how these documents effect the design is critical
to ensuring regulatory compliance is met.

The main areas of consideration are:
| | Rain noise (internal levels of sound)
| Sound reduction
| Sound absorption and reverberation
All of the above have been
independently tested by Ash & Lacy at
the UKAS .accredlted Sound Research Sound Hossarch Laboratsfias Limiad
Laboratories. Consuftants in Noise & Vibration

Terminology
dB (A)

Decibel level as measured with an A weighting network. This differentiates
between frequencies of sound in a similar manner to the human ear.

f or frequency

The number cycles per second of an object vibrating

Hz or Hertz

Is the unit of frequency. This is equal to one cycle per second
% Aeq,T(dB)

This denotes the upper limit for the indoor ambient noise level over a specified
period of time. Where T is the stated period of time. For example BB93 states
30mins

Sound reduction
Is the level of sound measured in dB from one side of a construction to another
Sound absorption

Is incorporated into a design to reduce the amount of surface reflected sound
internally.

Impact sound

A type of sound created through impact of rain or hail on a surface that then
transmits through a system
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Rain generated impact sound

Rain noise can be a problem during teaching periods within a school.
Ash & Lacy are able to offer an independently tested system to
incorporate a rain noise reduction membrane bonded to the back of
the Ashzip sheets.

Guidance notes for BB93 state that for rooms with ambient indoor
noise levels of 35dB or less, the noise levels should not exceed 55dB
$Amax, F on a regular basis due to any foreseeable event which is
likely to occur during a normal school day. This does not only relate to
rain noise but also aircraft flyover or any other source of external noise,
but the main concern is rain impact noise.

The standard Ashzip 400 system with glass fibre quilt to provide a 0.25
W/m2K U value and incorporating a rain noise reduction membrane will
provide internal sound levels of 54.9dB as shown in test report
C/08/8H/3525/R01. These figures can then be adjusted relative to
actual room volume by the project acoustic consultant.

The figure of 54.9dB was obtained by testing for heavy rain noise
generated sound in accordance with ISO 140-18.

Sound reduction

Sound reduction is a simple measurement of difference in
sound levels from one side of the construction to another.
When discussed in specification it normally relates to sound
transmitted from outside to inside but can be considered
from inside to out when looking at plant rooms and other
such applications.

A range of standard constructions, with solid liner/deck have
been tested, ranging from a standard O.25W/m2K build up
with aluminium outer to 0.16W/m2K build up with a steel
Ashzip outer.

A standard Ashzip system would provide a sound reduction
of 40dB+. In comparison to a composite panel or single ply
membrane roof construction with rigid board and deck these
would provide 25dB and 27dB respectively.

These differences not only have an impact on sound
reduction but also performance under rain noise.

Sound reduction with perforated liner

A range of constructions has also been tested for sound
reduction through systems with perforated liners. Whilst
standard system build ups with perforated liners have a
reduced effect on sound reduction, there can sometimes be
a requirement to know what the sound reduction values are.

Please note that the perforated liner assists with reduction of
internal reverberation (sound absorption).

A standard build up as shown below with a pan perforated
liner will provide a sound reduction of 37dB.

To further enhance the above tested system, additional
designs are available to incorporate high density
membranes which can improve the sound reduction and
increase performance up to a level of 44dB.



Sound apsorption

Sound absorption can be incorporated within the Ashzip system build
up where the design objective is to reduce the undesired effect of
reflected sound in the classroom below.

The amount of perforations within the liner profile or structural deck will
have a direct effect on the levels of sound absorption that occurs.
Long span structural decks are web perforated and have a lower _
percentage of open area compared to a liner profile. ~ -

The standard location for perforations on a liner profile is in the trough
although fully perforated liners are available.

The following sound absorption coefficients are achieved
B Web perforated structural deck - 0.40
B Pan perforated liner profile - 0.45
B Fully perforated liner profile - 0.75

BREEAM points

Upto three credits are available for acoustic
design in schools. Evidence should be provided
that demonstrates all spaces in the building
achieve the performance standards required by
BB93.

For the most part many of these requirements for
the first two points relate to sound reduction and
absorption of sound between rooms which is not
covered by Ashzip roofing systems.

However BREEAM guidelines state that a third
credit is available where it can be demonstrated
that the increase in indoor ambient noise level
during heavy rainfall does not exceed the levels
defined in BB93 by 20dB.

Rain noise test data is available for a range of
Ashzip construction that incorporate rain noise
reduction membranes and varying insulants.




lest data

Data Sheet 1 Data Sheet 2
Test Number : 3 Air temperature: 11+°C Test Number : 5 Air temperature: 113°C
Client: Ash & Lacy Air humidity: 58 % Client: Ash & Lacy Air humidity: 71 %
Test Date: 03/12/04 Recelving room volume 115 m3 Test Date: 06/12/04 Receiving room volume 115 m3
Sample length: 3.8985 m Source room volume: 48 m3 Sample length: 3.885m Source room volume: 48 m3
Sample width: 2715 m Sample weight: 11 kg/m2 Sample width: 2715 m Sample weight: 12.9 kg/m2
Product Product
Identification: Roof consisting of 0.7mm steel / 200mm glassfibre / 0.9mm Identification: Roof consisting of 0.7mm steel / 200mm glassfibre / 0. 7mm
aluminium steel
Sound o Sound w0
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1600 53.7 1600 56.0
2000 561 553 20 2000 59.0 57.9 20
2500 56.6 2500 58.6
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100-3150 | 39.5 100-3150 | 42.9
Frequancy, Hz Frequency, Hz
Rating according to BS ENISO 717-1:1997 Rating according to BS ENISO 717-1:1997
Rw{C:Ctr)=_ 40 (-1;-6)dB RW(C:Cr)= 44 (-15-6)dB
Notes * designates measurement corrected for background Notes * designates measurement corrected for background
it designates limit of measurement due to background # designates limit of measurement due to background
+ designates frequency beyond standard and not UKAS accredited e + designates frequency beyond standard and not UKAS accredited s
Data Sheet 2 Data Sheet 1
See SRL report C/OS/5LB226/1 for full delails
Test Number : 4 Air temperature: 14 °C The Laboralory. of Random Incidence Sound Absorplion to BS EN 20354:1993
Client: Ash & Lacy Air humidity: 35 % et s e
Test Date: 24/02/2006 Recelving roomvolume 50 m3 Tz:t“D-le- 23:\]4@?5
Sample height: 294 m Source room volume: 55 m3 Temperawre: 14 <
Sample width: 3.86 m Sample weight: 24.7 kgim2 Humigity: 70 =%RH
Product Sample Sound Absorption Test - Pan Perforated 33mm Liner
Identification: 0.9 Aluminium with 0.7 steel perforated liner/deck Description:
Sample Area; 116 m2
Gavity Depth: 0 mm
Sound 80 Ghamber Volums: 300 w3 Souni Abserplion Cost et
un lon e
Freq Reduction Sound Aw Test2 e
f Index, dB Reduction  relerence Abgorp | Practical %
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Fraquency, Hz

Rating according to BS ENISO 717-1:1997
RW(C:Clr)= 38 (-2;-7)dB
Notes * designates measurement corrected for background
# designates limit of measurement due to background
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For further acoustic data please visit our website ashandlacy.com



The main acoustic reguirement from the project architect was to meet a
sound reduction level of 40dB and to provide an amount of rain noise

attenuation. Because of the complexities of the tapered Ashzip roof above
timber trusses and the requirement for strict air sealing standards to
be acheived, a profiled steel liner was not able to be used due to the
tapered setting out.

The Ash & Lacy technical team proposed a high density 3mm bitumous NS
membrane positioned directly above the rafters. This component was
combined with 150mm of rockwool insulation compressed into a small
insulation void to form a deadening layer to the underside of the Ashzip
sheets. The membrane was dense enough not to sag between the
rafters and maintain the high level of compressed insulation to act

as the deadening layer.

This proposal combined with the insulation at joist level and
the plasterboard ceiling met the required acoustic criteria.

Whilst this system was not a tested one, Ash & Lacy
provided anticipated sound reduction level
calculations for appraisal by the project acoustic

consultant.
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