Hush Acoustics - ROOFING

HUSH FR ROOFING MEMBRANE

Airborne and impact noise should be considered when
designing all flat roof constructions. The aim of this
document is to show that Hush Acoustics are able to
design lightweight flat roof constructions which meet a
variety of airborne and impact noise requirements.

When creating a flat roof solution, airborne and rain
impact noise are two considerations that should be placed
high on the agenda. This is especially true when designing
for education and health sector buildings where indoor
acoustic comfort is of particularimportance. (More details
of performance standards for school buildings are detailed
in Building Bulletin 93, and for healthcare buildings in
Health Technical Memorandum 08-01: Acoustics.)

This document demonstrates that a Hush Acoustics
lightweight flat roofing solution can accommodate both
airborne and rain impact noise performance requirements,

while still delivering significant benefits in terms of thermal

insulation, outstanding performance and project costs.

The data contained in this document was drawn from
tests carried out by the UKAS accredited Sound Research
Laboratories (SRL) based in Sudbury.

Their aim was to identify:

B The airborne acoustic performance of various roof
constructions in accordance with BS EN I1SO 140-3:1995

B The impact acoustic performance of various flat roof
constructions generated by rainfall in accordance with
BS EN ISO 140-18:2006

Further predictions of the change in airborne sound
insulation and rain noise intensity level have been
undertaken by engineering and design consultants WSP
Group based on the incorporation of the following ceiling
systems:

1. Metal framed ceiling comprising metal or mineral fibre
lay-in-grid tiles of surface mass 4kg/m?, suspended
beneath the roof systems creating 3oomm deep cavity

2. Metal framed ceiling comprising metal or mineral
fibre lay-in-grid tiles of surface mass 4kg/m?,
suspended beneath the roof systems creating 30omm
deep cavity, with 5omm thick mineral wool insulation
of density 10kg/m3

3. Metal framed suspended ceiling comprising two layers
15mm thick plasterboard of total surface mass 20kg/m?,
suspended beneath the roof systems creating 30omm
deep cavity

4. Metal framed suspended ceiling comprising two layers
15mm thick plasterboard of total surface mass 20kg/m?,
suspended beneath the roof systems creating 30omm
deep cavity, with somm thick mineral wool insulation of
density 10kg/m3

The Marshall Day Acoustics computer modelling software
Insul (v6.4) has been used to predict the likely resultant
sound reduction indices and rain noise intensity levels
through incorporation of the various ceiling systems.

SUMMARY OF RESULTS

The SRL tests clearly indicate that the use of different
materials within a flat roof construction can benefit a
building’s acoustic performance. The Hush FR Roofing
Membrane used in the tests was shown to significantly
improve both airborne and rain impact acoustic
performance.
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% Hush Acoustics FR ROOFING MEMBRANE

APPLICATION

Hush FR Roofing Membrane should be used in conjunction with Hush Acoustics Flat Roof solutions in the reduction of
airborne and impact noise (e.g. rainwater)

TECHNICAL DATA

Format Roll

Material Recycled rubber crumb bonded with
polyurethane

Length 6.0m

Width 1250mm

Thickness omm

Density Approx 770 kg/m3

Weight 58kg

Tensile Strength Approx 0.8 N/mm2 (DIN EN ISO 1798)

Elongation at break Approx 125 % (DIN EN ISO 1798)

Fire Resistance Efl (EN 13501-1)

Service Temperature range | -30°Cto + 80°C

Chemical Resistance Conditionally resistant to acids and bases

Environmental Resistance | Rot-proof and water resistant

AIRBORNE SOUND INSULATION TEST KEY
CEILING SYSTEM (2)

Five different roof COI’\StI’L-JCtIOﬂS were teSted’ 2 without Metal framed ceiling comprising metal or mineral fibre lay-in-grid tiles of surface
the Hush Membrane, 3 with the Hush Membrane. The test mass 4kg/m2, suspended beneath the roof systems creating 300mm deep cavity.

carried out were for airborne sound insulation performance CEILING SYSTEM (2)

in accordance with BS EN ISO 140-3:1995 Metal framed ceiling comprising metal or mineral fibre lay-in-grid tiles of surface
mass 4kg/m2, suspended beneath the roof systems creating 30omm deep cavity,

FLAT ROOF CONSTRUCTION with somm thick mineral wool insulation of density 10kg/m3.

TYPE 1 P deck Fi lati | ised = wm wm CEILING SYSTEM (3)
oMM POwEreee nsulation on a galvanise Metal framed ceiling comprising two layers 1.5mm thick plasterboard of total surface

steel deCk, mechanically fixed single p|y membrane and mass 20kg/m2, suspended beneath the roof systems creating 300mm deep cavity.
polythene vapour control layer* = e= == CEILING SYSTEM (4)

Metal framed ceiling comprising two layers 15mm thick plasterboard of total surface
mass 20kg/mz2, suspended beneath the roof systems creating 30omm deep cavity

Sound reduction index at octave

CONSTRUCTION Band centre frequency (hz) with somm thick mineral wool insulation of density 10kg/m3.
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AIRBORNE SOUND INSULATION TEST

FLAT ROOF CONSTRUCTION Sound reduction index at octave
TYPE 2: 120mm Powerdeck F insulation on a galvanised CONSTRUCTION Band centre frequency (hz)

steel deck, mechanically fixed single ply membrane and
feltva pour control layer* *Flat roof construction
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FLAT ROOF CONSTRUCTION

TYPE 3: 1220mm Powerdeck F insulation with 270mm S
Hush FR Roofing Membrane on a galvanised steel deck, Sound reduction index at octave
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AIRBORNE SOUND INSULATION TEST

FLAT ROOF CONSTRUCTION

Sound reduction index at octave

TYPE 4: 120mm Powerdeck F insulation with 2 layers CONSTRUCTION Band centre frequency (hz)
of 20mm Hush FR Roofing Membrane on a galvanised
steel deck, mechanically fixed single ply membrane and R e e,
polythene vapour control layer* Type 4 without 26.9 | 25.7 | 28.6 | 37.4 | 55.4 | 66.7 | 35
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FLAT ROOF CONSTRUCTION
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. . CONSTRUCTION
steel deck, mechanically fixed fleece backed single ply
membrane and polythene vapour control layer*
0 *Flat roof construction
1 .
Type 5 without 27.8 | 27.5 | 28.7 | 37.9 | 57.0 | 66.4 | 36
suspended ceiling
20 —
**
80 construcli:garoof
20 Type 5 with suspended 28 32 4 58 go 8 43
. ceiling (2)
3
= 60 - = e **Flat roof
< construction 6 |6 8 8
E 50 Type 5 with suspended 3 &t & * © 9 5
"{3) ceiling (2)
=}
[ - e e **Flat roof
g 20 construction ) N o 8
2 Type 5 with suspended 3 43 5 7 7 95 >4
i
20 ceiling (3)
- e w= **Flat roof
10 construction 5 ) 8 62
Type 5 with suspended 45 5 55 7 7 95
0 ceiling (4)
125 250 500 1000 2000 4000
Frequency (Hz)
HUSH ACOUSTICS [ hush-acoustics

TEL: 0151 933 2026 2 @hushacoustics E hushuk. acoustics

FiAL: info@hushacoustios. co.uk 44 Canal Street, Bootle, Liverpool L20 83U
www.hUShacoustlcs-co.Uk Offices also based in London and Yorkshire HUSH ACDUSTICS




% Hush Acoustics FR ROOFING MEMBRANE

RAIN NOISE INTENSITY TEST

The sound generated by rainfall was measured for two
different roof constructions in accordance with BS EN ISO
140-18:2006

KEY

CEILING SYSTEM (2)
Metal framed ceiling comprising metal or mineral fibre lay-in-grid tiles of surface
mass 4kg/m2, suspended beneath the roof systems creating 30omm deep cavity.
e w wme CEILING SYSTEM (2)
Metal framed ceiling comprising metal or mineral fibre lay-in-grid tiles of surface
mass 4kg/m2, suspended beneath the roof systems creating 30omm deep cavity,
with somm thick mineral wool insulation of density 10kg/m3.
= wm = CEILING SYSTEM (3)
Metal framed ceiling comprising two layers 15mm thick plasterboard of total
surface mass 20kg/mz2, suspended beneath the roof systems creating 30omm
deep cavity.
o= em = CEILING SYSTEM (4)
Metal framed ceiling comprising two layers 15mm thick plasterboard of total

surface mass 20kg/m2, suspended beneath the roof systems creating 3oomm deep
cavity with somm thick mineral wool insulation of density 10kg/m3.

Sound intensity level (dB)

FLAT ROOF CONSTRUCTION

TYPE 1: 120mm Powerdeck F insulation on a galvanised
steel deck, mechanically fixed single ply membrane and
polythene vapour control layer*
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* SRL Test Report C/21963/Ro2a
** WSP Group Acoustic Predictions Report 32480.001
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Sound intensity level (dB)
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RAIN NOISE INTENSITY TEST

FLAT ROOF CONSTRUCTION

TYPE 2: 120mm Powerdeck F insulation on a galvanised
steel deck, one layer of Hush FR Roofing Membrane, a
mechanically fixed single ply membrane and polythene
vapour control layer*

90

80

70

60

50

40

30

20

CONSTRUCTION

Sound reduction index at octave

Band centre frequency (hz)

*Flat roof construction
Type 2 without
suspended ceiling

46.7

52.3 | 55.9 | 49.6 | 42.7 | 351 | 551

**Flat roof
construction
Type 2 with suspended
ceiling (2)

47

45 | 46 | 31 | 20 bty

= e **Flat roof
construction
Type 2 with suspended
ceiling (2)

40

36 | 39 | 29 | 20 37

- e == **Flat roof
construction
Type 2 with suspended
ceiling (3)

40

34 | 33 | 18 32

- e == **Flat roof
construction
Type 2 with suspended
ceiling (4)

125 250

27

23 27 17 25

500 1000 2000 4000

Frequency (Hz)

* SRL Test Report C/21963/Ro2a
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APPENDIX A
ACOUSTIC TERMINOLOGY

Sound Pressure

Sound, or sound pressure, is a fluctuation in air pressure over the static ambient
pressure.

Sound Pressure Level
(Sound Level)

The sound level is the sound pressure relative to a standard reference pressure
of 20pPa (20x10-6 Pascals) on a decibel scale.

Sound Power

The sound energy radiated per unit time by a sound source. Measured in Watts (W).

Sound Intensity

The sound energy passing through a unit area of space. Measured in Watts/mz2.

Sound Power Level, LW

Sound power measured on a decibel scale, relative to a reference value of 10-12
W.

Sound Intensity Level, LI

A Sound intensity measured on a decibel scale, relative to a reference value of
10-12 W/m3.

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 sz is given by
20 log1o (s1/5s2). 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 20pPa.

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.

Sound Reduction Index

Equal to the number of decibels by which sound power, which is incident on a
partition, is reduced by transmission through it.

All reasonable care has been taken in the
preparation of this document, all information,
recommendations and guidance notes on
the use of The Products are made without
guarantee since the conditions of use are
beyond the control of Hush Acoustics (The
Company). The customer is responsible

for ensuring that each product is fit for its
intended purpose and that conditions for use
are suitable.

The information contained in this document
and advice arising therefrom is free of charge
and accordingly on the terms that no liability
nor liability for negligence will attach to the
Company or its servants in relation to any such
service arising out of or in connection with this
brochure.

The Company pursues a policy of constant
product development and information
contained in this publication is therefore
subject to change without notice.
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