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Figure 2.1: Typical sources of noise.
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2.4 Assessment of external noise 
and vibration 
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2.7 Planning and layout
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Figure 2.2 Attenuation by a noise barrier as a 
function of path difference

Figure 2.3 Traffic noise barriers
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2.8 Limiting indoor ambient 
noise levels 
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Figure 2.4 Planning acoustic ‘buffer zones’ 
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Figure 2.5 Possible types of natural ventilation
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2.16 External windows
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Figure 2.6 Secondary glazing producing a 
staggered air flow path

Retrofit secondary glazing producing a staggered air flow 
path. Designed to limit aircraft noise intrusion to science 
laboratories at a secondary school near an airport. 

A sound reduction of approximately 20-25 dB Rw was 
achieved using this design.  
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2.16.1 Window actuators
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2.17 External doors 
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2.18 Subjective characteristics of 
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2.19 Variation of noise incident 
on different façades 
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2.20 Calculations 
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Class of noise 
source

Characteristics
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2.21 Noise from equipment in 
teaching and learning spaces
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2.21.1 Types and classes of 
equipment and typical uses
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Table 2.2: Types of equipment and suggested classes of noise sources
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Table 2.3: Noise limits for equipment

Lp,equipment <–  IANL (for room type in new buildings) + X dB 
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Chapter 3  Internal sound insulation
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Figure 3.1 Typical sound reduction indices for construction elements
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3.3.2 Junctions between internal 
walls and ceilings 
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Figure 3.3 Flanking transmission via floating 
screed (a) Sound insulation may be limited by 
continuous screed (b) Higher sound insulation 
performance possible
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3.3.4 Flanking transmission through 
windows
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3.3.6 Flanking transmission of 
impact sound through floors
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3.4 Internal walls and partitions

3.4.1 General principles
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3.4.2 Sound insulation of common 
constructions
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Walls - typical forms of construction Performance Rw (dB)

1x12.5 mm plasterboard each side of a metal stud (total width 75 mm)

100 mm block (low density 52 kg/m2) plastered/rendered 12 mm one side

2x12.5 mm plasterboard each side of a 70 mm metal stud (total width 122 mm)

115 mm brickwork plastered/rendered 12 mm both sides

2x12.5 mm plasterboard each side of a staggered 60 mm metal stud 
with glass fibre/mineral wool in cavity (total width 178 mm) 

100 mm block (high density 200 kg/m2) with 12 mm plaster on one side and 
1x12.5 mm plasterboard on metal frame with a 50 mm cavity filled with glass 
fibre/mineral wool on other side 

100 mm block (medium density 140 kg/m2) plastered/rendered 12 mm 
both sides 

2x12.5 mm plasterboard each side of a 150 mm metal stud with glass 
fibre/mineral wool in cavity (total width 198 mm)

225 mm brickwork plastered/rendered 12 mm both sides

215 mm block (high density 430 kg/m2) plastered/rendered 12 mm both sides

1x12.5 mm plasterboard each side of a 48 mm metal stud with glass 
fibre/mineral wool in cavity (total width 75 mm)

100 mm block (medium density 140 kg/m2) plastered/rendered 12 mm one side

35-40

40-45

45-50

50-55

50-60

Figure 3.4 Walls – airborne sound insulation for some typical wall constructions
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3.5.2 Twin leaf doors
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Figure 3.7: Reduction of sound insulation of a wall incorporating different types of door

20

50

40

30

30 40 50

Double doors, i.e. one door either side
of a lobby (the diagonal straight line 
illustrates how the insulation value of
the original partition can only be
maintained at 100% by incorporating a
set of double doors with a lobby)

Heavy door with edge seal

Light door with edge seal

Any door (gaps around edges)

Sound insulation of wall
without door (dB)

Sound insulation of wall   
with door (dB)

'very good'

'good'

'poor'

eg 100  mm: stud work with plasterboard
and skin both sides (no insulation)

eg 300 kg/m  150 mm 'high' density
blockwork, plastered at least one side

eg 225 mm common brick plastered
both sides

2
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3.5 3 Glazing
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Figure 3.8: Use of lobbies and double doors (a) Lobbied doorway (b) Double (back-to-back) door

Figure 3.9: Glazing - airborne sound insulation for some typical glazing constructions

(a)

(b)

4 mm single float (sealed)

Glazing - typical forms 
of construction

Performance 
Rw (dB)

Glazing - typical forms 
of construction

Performance 
Rw (dB)
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6 mm single float (sealed)

10 mm single float (sealed)

12 mm single float (sealed)

10 mm laminated single 
float (sealed)

12 mm laminated single 
float (sealed)

19 mm laminated single float 
(sealed)4mm glass/12 mm air 

gap/4mm glass

6mm glass/12 mm air 
gap/6mm glass

16mm glass/12 mm air 
gap/8mm glass

4mm glass/12 mm air 
gap/10mm glass

6mm glass/12 mm air 
gap/10mm glass

10mm glass/50 mm air 
gap/6mm glass

10mm glass/100 mm air 
gap/6mm glass

12mm laminated glass/12 mm air 
gap/10mm glass

17mm laminated glass/12 mm air 
gap/10mm glass

6mm laminated glass/200 mm 
air gap/10mm + absorptive 
reveals

10mm glass/12 mm air 
gap/6mm laminated glass

3.5.4 Corridor walls and doors
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3.5.5 Folding walls and operable 
partitions
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Figure 3.10: Existing timber floors - airborne and impact sound insulation for typical constructions

1. Basic timber floor consisting of 15 mm floorboards 
on 150-200 mm wooden joists, plasterboard ceiling 
fixed to joists

2. As 1, ceiling consisting of either two layers of 
plasterboard with combined mass at least 20 kg/m2 
fixed to resilient bars, or typically a lathe and plaster 
ceiling

3. As 1, ceiling retained, with suspended ceiling 
consisting of 2 layers of plasterboard with 
combined mass at least 20 kg/m2, suspended on a 
proprietary metal ceiling system to give 240 mm 
cavity containing 80-100 mm mineral wool (>10 
kg/m3)

4. As 1, ceiling removed, with suspended ceiling 
consisting of 2 layers of plasterboard with combined 
mass at least 20 kg/m2, suspended on a proprietary 
metal ceiling system to give 275 mm cavity 
containing 80-100 mm mineral wool (>10 kg/m3)

5. As 1, ceiling removed, with suspended ceiling 
consisting of 2 layers of plasterboard with 
combined mass at least 20 kg/m2, suspended 
special resilient hangers to give 275 mm cavity 
containing 80-100 mm mineral wool (>10 kg/m3)

6. As 1, with proprietary lightweight floating floor 
using resilient pads or strips (eg 15 mm 
tongue-and-groove floorboards on a 15 mm 
plywood, chipboard or fibre-bond board supported 
on 45 mm softwood battens laid on 25 mm thick  
foam pads). 80-100 mm mineral wool (>10 kg/m3) 
laid on top of existing floorboards  

Option Construction - timber floors Rw (dB)   Ln,w (dB)   Depth (mm)

35-40      80-85        180-230

50-55      65-70        220-270

55-60      60-65        450-500

55-60      60-65        450-500

60-65      55-60        450-500

50-55      60-65        270-320
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3.6.3 Upgrading existing wooden 
floors using platform floors
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7. As 1, floorboards removed and replaced with 15 mm 
tongue-and-groove floorboards on a 15 mm plywood, 
chipboard or fibre-bond board supported on 12 mm softwood 
battens laid on 25 mm thick foam pads bonded to the joists, 
80-100 mm mineral wool (>10 kg/m3) laid on top of existing 
ceiling

8. As 7 but mineral wool replaced by 100 mm pugging 
(80 kg/m2) on lining laid on top of ceiling

9. As 8 but with 75 mm pugging laid on top of board fixed to 
sides of joists

10. As 1 with proprietary lightweight floating floor using a 
continuous layer (e.g. 15 mm tongue-and-groove floorboards 
on a 15 mm plywood, chipboard or fibre-bond board on 6-12 
mm thick continuous foam mat)

11. As 10, ceiling removed and replaced with suspended 
ceiling consisting of 2 layers of plasterboard with combined 
mass at least 20 kg/m2 on a proprietary metal ceiling system 
to give 275 mm cavity containing 80-100 mm mineral wool 
(>10 kg/m3)

55-60      55-60        240-290

55-60      50-55        240-290

50-55      55-60        240-290

50-55      55-60        220-270

60-65      50-55        360-410

Option Construction - timber floors Rw (dB)   Ln,w (dB)   Depth (mm)

Figure 3.10 continued: Existing timber floors - airborne and impact sound insulation for typical constructions
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3.6.4  Concrete floors
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Figure 3.11: Lightweight concrete floors – airborne and impact sound insulation of some typical 
constructions
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1. Lightweight floor consisting of pre-cast concrete 
planks (solid or hollow) or beam and blocks, with 
30-50 mm screed, overall weight approximately100 
kg/m2, no ceiling or floor covering 

3. As 1 with suspended ceiling consisting of 2 
layers of 15 mm wallboard or 2 layers of 12.5 mm 
dense plasterboard, suspended on a proprietary 
metal ceiling system to give 240 mm cavity 
containing 80-100 mm lightweight mineral wool 
(>10 kg/m3)

5. As 1 with proprietary lightweight floating floor 
using resilient pads or strips (e.g. 15 mm 
tongue-and-groove floorboards on a 15 mm 
plywood, chipboard or fibre-bond board on 25 mm 
thick foam pads)

4. As 3 with soft floor covering >5 mm thick

2. As 1 with soft floor covering >5 mm thick

6. As 1 with proprietary lightweight floating floor 
using a continuous layer (eg 15 mm 
tongue-and-groove floorboards on a 15 mm 
plywood, chipboard or fibre-bond board on 6-12 
mm thick continuous open-cell foam mat)

7. As 1 with heavyweight proprietary suspended 
sound insulating ceiling tile system

35-40      90-95        100-150

35-40      75-85        105-155

60-65      55-60        370-420

60-65      50-55        375-425

50-60      50-60        155-205

50-55      55-60        150-200

45-55      60-70        250-500

Option Construction - concrete floors Rw (dB)   Ln,w (dB)   Depth (mm)
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Figure 3.12: Heavyweight concrete floors – airborne and impact sound insulation of some typical 
constructions

Figure 3.13: Steel-concrete composite floors – airborne and impact sound insulation of some typical 
constructions

1. Solid concrete floor consisting of reinforced solid 
cast in-situ concrete with or without shuttering, 
concrete beams with infill blocks and screed, 
hollow or solid concrete planks with screed, of 
thickness and density to give a total mass of at 
least 365 kg/m2, with covering >5 mm thick

2. As 1 with proprietary lightweight floating floor 
using resilient pads or strips (eg 15 mm 
tongue-and-groove floorboards on a 15 mm 
plywood, chipboard or fibre-bond board on 25 mm 
thick foam pads)

3. As 1 with proprietary lightweight floating floor 
using a continuous layer (eg 15 mm 
tongue-and-groove floorboards on a 15 mm 
plywood, chipboard or fibre-bond board on 6-12 
mm thick continuous foam mat)

4. As 1 with suspended ceiling consisting of 2 layers 
of 15 mm wallboard or 2 layers of 12.5 mm dense 
plasterboard, suspended on a proprietary metal 
ceiling system to give 240 mm cavity containing 
80-100 mm mineral wool (>10 kg/m3)

5. As 4 with soft floor covering >5 mm thick

50-55      60-65        150-200

55-60      50-55        200-250

55-60      50-60        175-230

60-70      55-60        420-470

60-70      50-55        425-475

Option Construction - concrete floors Rw (dB)   Ln,w (dB)   Depth (mm)

1. 130 mm steel-concrete composite with 
trapezoidal profile and normal density concrete, 
with suspended ceiling tile below and carpet on top

2. 175 mm steel-concrete composite with re-entrant 
profile and normal density concrete, with 
suspended ceiling tile below  and carpet on top

50-55      50-55        300-400

55-60      50-55        350-450

Option Construction - steel-concrete composite floors Rw (dB)   Ln,w (db)   Depth (mm)
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3.7 Design and detailing of 
building elements
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Figure 3.14: Possible sound transmission paths and their mitigation

Plantroom 
should have 
flexible 
mountings, 
adaquate 
floor mass 
and elasticity, 
or floating 
floor

Ceiling below plant may 
need to be isolated from 
floor above and from 
ductwork as suspended 
ceiling can be a good 
amplifier for structure-borne 
noise created by badly 
isolated plant

Airborne sound transmitted 
through ductwork

Sound can be transmitted 
along the structure

Airborne sound transmited 
through ceiling, light fittings, 
lightweight partitions and 
gaps can be dealt with by 
sealing gaps and increasing 
mass

Walls must be of 
adaquate weight 
and all gaps sealed

Partitions should extend 
up to the soffit

All 
conections 
for plant 
and 
machinery 
should be 
flexible

All gaps for 
ducts and pipes 
in walls and floor 

should be well sealed
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3.8 Sound insulation between 
teaching rooms and circulation 
spaces 
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3.9 Sound insulation between 
non-teaching rooms and 
circulation spaces
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Chapter 4  The design of rooms for speech 

Raised voice ShoutingNormal voice

60 dB at 1 m 80 dB at 1 m70 dB at 1 m

Figure 4.1: Sound pressure levels of speech at 1 m
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4.1 Approach to acoustic design 
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4.2 Internal ambient noise levels 
and speech clarity 
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4.3 Reverberation times 
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4.4 Amount of acoustic 
absorption required 
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4.5 Diffusion of sound
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4.6 Distribution of absorbent 
materials 

������������������������������������
��������������������������������������������
������������������������������������������
������������������������������������������
��������������������������������������������
�� ���������������������������������������
��������������������������������������������
������������������������������������ �
�������������������������������������������
�����������������������£��������������������
����������������������������� ��������������
���������������

��������������� ��������������������
������������������������������������
�����������������������������������������
��������������������������������›����������
£��������������������������������������
����������������������������������������
�������������������������������������
��������������

4.7 Room geometry 
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(b) Surface finishes in classroom or lecture theatre:
 a. Rear wall - sound absorbing or diffusing
 b. Ceiling - sound reflective (eg plasterboard)
 c. Floor - sound absorbing (eg carpet)
 d. Walls - sound reflective
 e. Top of walls - sound absorbing or diffusing

d da

c

b

(a)  Surface finishes in classroom or lecture theatre:
 a.  Rear wall - sound absorbing or diffusing
 b.  Ceiling - sound reflective (eg plasterboard)
 c.  Floor - sound absorbing (eg carpet)
 d.  Walls - sound reflective
 e.  Ceiling - sound absorbing

e e

Figure 4.2: Surface finishes in classroom or lecture theatre
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4.9 Assembly halls, auditoria 
and lecture theatres 
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(c)  Curved rear wall can cause 
  focusing

(a)  Barrel vault can 
  cause focusing 
  and flutter echoes

(b)  Shallow hipped roof 
  can cause focusing 
  and flutter echoes

section section

plan

Figure 4.4: Room shapes which can cause focusing and echoes

Figure 4.3: Effects of room geometry on speech
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4.12 Multi-purpose halls 
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Figure 4.5: Typical performance spaces for drama

Proscenium opening with a
fore stage projecting in front
of it

Proscenium opening at the
front of the stage, making a
frame between audience and
actors

Three-sided arrangement In the round arrangement
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Speech Music

“Dry” acoustic “Live” or “warm” acoustic

Short reverberation time Long reverberation time

Good clarity, loudness and intelligibility of 

speech
Even decay of sound

Sound must appear to come from stage with 

some contribution from room reflections but no 

perceptible reverberation

Good “envelopment” - audience should feel 

surrounded by the sound and musicians should 

be able to hear themselves and each other easily

Small volume Large volume

Table 4.1: General acoustic requirements for speech and music

4.13 Sports halls, gymnasia and 
swimming pools
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Chapter 5 The design of rooms for music
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5.3 Sound insulation
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Figure 5.1: Drum room with box-in-box construction

�����������������������������

�����������������������������


�����������	����	�������������

���������������������������

��������������������	�

����������
�����������

��

���
��
�
� ›�

�����

�������������

����������
������

�������������
���������������

����������
�������



�Acoustics of Schools: a design guide    November 2015�� ���� ��  

⁄������������� ������������������������
�������������������������� �������������
�������������������������������������������
ƒ�������¡��������������������������������
�����������������������������������������
����������������������������������������
���������������������������������� ����
������������������������������������������
��������������������������������������������

���������������������������������������
�������������������������� ���������������
���������������������������������������
�������������������������������������
������������������� ���������������� �
������������������������������������������

5.3.1 Sound insulation between 
music rooms
��������������������������������������
����������������������������������������
���������������������������������������
����������›����������������� ���������������
�����������������2 �����������������������
�����������������������������������������
����������� ���������������������������
�����������������������������������������
�������������������� ������������������
�����������������������������������������
���������������������������������������
��������������������������������›�����
�����������������������������������������

5.4 Room acoustics 

5.4.1 Reverberation time, loudness 
and room volume
���������� ���������������������������
�������������������������������������
�������������������������������������������
��������������������������������������
�����������������������������������������
������������������������������

����������������������������������
���������������������������������	����
������������������������������ �����
����������������� ��������������������
�����������������������������������������
�����������������������������������›�����
����������������������������������������
����������������
����������������������–�

�������������� ������������������������ ����
��������������� ��������������������������›�

��������������� �����������������������������
����������������������������������������
������������������������������������
�����������������������������������������
����������������������������������������
����������������������������������›��

������������������������������������ �
�������������������������� �����������
������������������������������������������
���������������������������������������
������������������������������������ �����
����������������������������������������� �
���������������� ������������������������

2.0

1.5

1.0

0.5

0
20   30     50        100               500                1000    2000

R
ev

er
b

er
at

io
n 

ti
m

e,
 s

Room volume, m 3

music

speech

250 500 1000 2000 4000125

160
150
140
130
120
110
100

Frequency, Hz

P
er

ce
nt

ag
e 

o
f 

va
lu

e 
at

 5
0

0
 H

z
Figure 5.2: Optimum mid-frequency reverberation 
times for speech and music, for unoccupied spaces

Figure 5.3: Recommended percentage increase 
in reverberation times at lower frequencies for 
rooms specifically for music
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5.5 Types of room

5.5.1 Music classrooms
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Figure 5.4: Surfaces that produce specular and diffuse reflections
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