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Effective acoustic design—unfortunately still a 
Cinderella element of our architecture—depends 
heavily on detail. There are many references for 
guidance on the principles of good acoustic design, 
not enough tackling the details. 

Here is a book which emphasizes details, and the 
authors set out to make it useful. Details, whether for 
sound separation, absorbent linings or impact 
isolation need to take due account of non-acoustic 
influences, and favourite solutions differ widely. 
Whether taken from product technical literature or 
prised from private collections these details represent 
a useful reference for all those involved with building. 

I expect to refer to them often and hope they will help 
stimulate debate and development in a field where 
they are badly needed. 

R i c h a r d C o w e l l 
A r u p A c o u s t i c s 
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There is paucity of practical material relating to 
architectural acoustics, compared with academic 
material dealing with the mathematics and physics of 
sound. This book is composed largely of guidance 
details intended for reference by architects, students, 
structural and services engineers and interior 
designers. Some knowledge of the theory of sound is 
assumed. Exhaustive coverage is not claimed, nor 
does the content replace the need for specialist aid. 
Component assembly and choice of materials are 
'moving targets' and sheets could be added ad 
infinitum to this selection of standard and built 
examples. 

S o u r c e s 
Wherever possible laboratory test results have been 
obtained for the standard assemblies of materials: 
often the basic 'favourites' could be traced to a 
number of sources, with minor variations on a theme. 
Inevitably, for light partitions and ceilings in particular, 
manufacturers' information has been an important 
source of data. Such data should be treated with some 
caution as results may be given in the best light. The 
material presented has been checked as far as 
possible. Exact trade name specifications and 
references are given only where critical, as some 
products are subject to frequent change and 
development. 

F o r m a t 
The material comprises details of standard elements 
of building construction, assemblies of elements from 
projects and diagrams for assessing basics. Standard 
elements consider both sound insulation and sound 
absorption aspects. In the case of the former, a single 
value is normally given; for sound reduction, values 
are in the range 100 - 3150 Hz (with values listed for 
octaves, ie 125, 250, 500, 1000, 2000, and 4000 Hz). 
The scale of details as originally drawn is generally 
1:5 unless noted otherwise, but all drawings are 
reproduced at reduced scale—use the drawn scale 
on each sheet for reference. Details of specialist 
components—eg suspended discs—illustrate 
specific usage and are not for copying on another 
project: we want to encourage dialogue with acoustic 
consultants, not replace it. 

C o n t e n t 
The stated performance of the sound insulation of 
component assemblies.is not intended to assign each 
a definite value. A particular assembly does not have a 
'magic number' because its performance will depend 
on the context of use. Taking a partition type as an 
example, the sound insulation performance depends 
not only on its sectional constituents but on its size, 
degree of restraint at all sides, flanking effects and 
receiving room absorption. The values stated are only 
an average and two elements with the same average 
may have widely varying sound transmission at a 
particular frequency. For this reason, some important 
examples have their performance illustrated 
throughout the frequency range. 

The single-figure values are to be used to provide a 
choice of comparable elements of construction, 
consistent in acoustical terms. A 'kit of parts' of 
elements can be put together where no part of the 
whole assembly is significantly weaker than the rest in 
performance. Doors and windows are problematic in 
that they are inherently lighter and gap-prone, but all is 
not lost when doors and windows are not up to the 
performance of the surrounding walls, floors and 
ceiling, and composite performance of assemblies 
can be assessed. A philosophy that the whole is only 
as good as the weakest link is analogous to 
components in a sound-reproduction system. Care in 
detailing junctions is particularly important where 
discontinuous construction details are used to achieve 
good sound isolation. Cost-cutting exercises through 
the design stage should not allow part of the 'kit' to be 
downrated to meet budget. 

In the case of sound-absorption values, the figures 
should be used together with the tabulated values to 
sum the total effect of absorption in a particular space. 
In a large-area space, for example, an open-plan 
office, the characteristics of the ceiling and floor will 
be of particular concern. 

Information can only reflect the current 'state of the 
art'. There are exciting developments in materials 
technology, for instance in the development of thin but 
very effective isolating membranes. In a future of 

11 

1 
OB

JE
CT

IVE
S 



lighter buildings and higher external noise levels, such 
materials could be a valuable asset to the designer. 

N o t e s o n 2 n d e d i t i o n 
The second edition of this collection of details gives us 
the opportunity to add, update, or correct material. In 
particular the new UK Building Regulations made our 
guidance on the old Part G obsolete and mark a 
change in emphasis. The old Regulations needed 
diagrams just to explain the meaning of the many 
subparagraphs and were a confusing mixture of 
deemed-to-satisfy provisions, not necessarily meeting 
the performance figures also meant to apply. The new 
Regulations are commendably practical and clearly 
set out. 

We have, therefore, included test results of walls and 
floors illustrating some of the favoured permutations of 
materials. As a matter of common sense, it may be 
observed that not all combinations are advisable, for 
example, certain substantial floors should not be used 
with certain lightweight walls. 

The new Regulations endorse the use of built-up 
layers of plasterboard within partitions, floor deck 
linings, and ceilings. The authors can vouch for the 
excellent performance possible from wide-spaced 
double or triple plasterboard layers with a bit of 
absorption in the cavity. The practical advantages of 
plasterboard are its density (750 kg/m

3
), fire 

resistance, ready availability, low cost, ease of fixing, 
and its sealability by skimming, overlap of successive 
panel layers, and caulk. 

D e s i g n p r o c e s s 
For basic knowledge, use a primer text: eg the classic 
'Acoustics Noise and Buildings', 4th Edition, Parkin, 
Humphreys and Cowell. The details we give here are 
intended to help at the practical rather than the crucial 
concept end of the acoustical design process. Stages 
of acoustical design input are summarized to show the 
total picture through a project. Acoustic consultants 
should be approached where a close check of 
characteristics is required. 

1 Briefing 

The client may state required standards in the finished 
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building or, more likely, the functions stated dictate the 
fabric performance. Target criteria should be set at 
this stage. 

2 Site selection 
If a choice of sites is available noise sources may be 
included with other environmental criteria in a scoring 
matrix to determine the most suitable. 

3 Noise survey 
Background noise levels may be taken to assist 
brief-making studies or to determine the best position 
of a building on site. Quantification of adjacent noise 
sources may influence the design of the external 
envelope, in order to avoid noise intrusion. 

4 Outline design 
The form of the building may allow 'buffer' screening of 
sensitive spaces, and the arrangement of rooms may 
allow those requiring quiet conditions to be remote 
from noisy rooms, with fenestration limited and not 
facing any external noise source. 

5 Detail design 
In order that rooms can be sized to suit function and 
good aural reception, proportion, volume/occupant, 
reverberation time and surface geometry may be 
considered and adjusted. The quantity, shape and 
specification of finishes may be made optimal to 
required sound reflection, diffusion or absorption 
properties. The required separation between rooms or 
to outside noise is designed-in by each element 
having adequate sound insulating properties. 
Noise-control standards for services should be 
compatible with fabric-design standards: 
air-conditioning systems, plumbing, lighting, 
generators and switchgear plant are frequent noise 
culprits in large buildings. Design of specialist sound 
systems to suit the acoustics of the spaces is finalized 
at this stage. 

6 Supervision 
Care must be taken in getting many of the assemblies 
shown built properly, as some principles go against 
the grain of normal building practice—discontinuous 
construction at junctions and cavity walls with no ties 

will tempt the average contractor used to tying the 
whole lot together for stability. 

7 Commissioning 
Testing and tuning of services systems and sound 
systems and checking that sound insulation standards 
are provided in practice are advisable as the logical 
follow-up to care in detailing. 
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104- 0-ôô 0#4 0â3 Ö-63 

Ulé' -£ A RK5MT INNOVATION TûTPTB UK.:7AOI5T 
T W I L £ MATERIAL 15 » T O TO « MTTBW5 
AMP A ÖN&OFF WAP0RATS6N RÇOILT5 IN A TAUT 

CHANGE IN -HUMiprrM ANDTOP^RATU^XPAIM&P 
ure fecTAtcy ^wrnMo fROTATION 
aiYÉN EM ffl!<5 cefUN&.WHIOH F5 T£4T£P TO 
&5 476 : PAKT 7 - J . A U&HT CÊJLI WttW> 
fORAA /W\y B£ C0N<»R£P IN R £ f U R ^ A A W 
W W W l̂̂ m" Of 4U5P£NP£P (£! W 1A/ÖWPD & 
PROE>LiMAT!Q. 

CEIL INGS 
$öURCe'UNIYI>^IT'J Of 
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L U M I N A L - ι 
P I T W E P I . 

PAFLTIRION 
FUNCTION 

ESSE? 

& m 2 % 500 
FflEQUENEYEte. 

&3UND flflWION ft)Fl PtëINfûTOD v 

PAN£E OfflOHiT/PE'GOMPAC F O T U R ' ) 

WtiEN <?0UND DEDUCTION 
A£WEU/A£ A D A P T I O N 
0 W « P 0 f A EfciUNft 
CARE £H0UPP EE TAKEN 
THAT CEIUNfr E I T T I N G PO 
NfJÎ Pfc'ftATË. ! N T H £ 
EXAMPLE, HÖHT &0XE£AflE 
N I U # mw%i> ΤΟ 
MAINTAIN ^PAf iAî lON, 
PAPîTlTION JUNCTIONS Aft£ 
^ΕΑΕΕΡ,ΑΝΡΑΙΡΙ P J î F U ^ 

V ^ T I ΕΈ UNEAfl,£QUAf\£Ofl 
ftOWNP.AEEWlTH 4ΈΑΕΕΡ 
E E E N U M EOXE9 fcÉttlNP. 

2Ç0 500 2K 4K 

• ^ 4 0 
"CS 

50 

§ 2 0 

10 

60 70 80 6 Ό 100 I 0 
Μ3/ΕΐΜ 

&UNP E E V E l ^ f T O H W A R 
3 - Ρ « - Π Ο Ν 6 pim/̂ H 
ΙΝΡΙΕΑΤΙΟΝΟΝΡΥΦΕΡΕΝΙ^ΟΜ 
ΚΟΟΜ CONPiTlONg» ) 

CEILINGS 
I S O I W -
TIAU^RWAN UTE 
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50 WÖOPWÖOl gj&>. 

->2BdB 

»OR£7 PAPAMöl/NT 
PARTITIONS 
PlAeTETOARDTö 
tiONÊYCOMÊ-
TAfPP3NT9AKPm 

^ 3 0 dB 

• 6 F W O O P . Î Û 

-}31dB 

- 6 A 5 K C T « 

s im- G^INÇ TO 
P&N^ M1N6RAU 

101 M M 

-^.35 dB 

Β PIA^WOARP |£WA\ 

ffANPAEP PETA11&. 

' ARMIONS 

ηηηηηι 1 ι 

0 100mm 200 300 
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->35dB -

- m WDOPYVOOUSLAÊS 

Β H/ASTER 

70 Kfr/M* TOTAL 

4 

- > 3 5 d B 

& Y f W PLANK 

> 3 5 d B 

- £ 7 PARAMOl/NT 
PARTITION 

434-37dB 

-WEAT-HERft)ARPlNfr 
Op TILE HANfrlNfr 

WER/MU 
INSULATION WrPHIN 
STVP FRAME 

- I S F O l L ß W D 
PLASTERBOARD ANP 
SKIM 

- > 3 7 d B 

PROPRIETARY 
"RÉSILIENT M P ^ 
AT4#>6£NTR£S 

75X30 ON <MV$ 

Arm m\m> ANP SRIM "10 EITHER SIPE 

SÎANPARP PBTAILS 

PARTITIONS 

r w u i m ί -
ο 100mm 200 300 

34 



->37DB 

29MIN£RAU WÖOP 
QWLT 

- PROPRIETARY MFTAU 
$TL/F^4«W!P& 

- Β F W ^ A R D AW 

- ) U d B 

POI/ÊPÉ ΊΟ p b A ^ p ; 

&AKPANP£KI/V\1D 

) U d B 
HAl/6£RiWW (ACCORP Pô^fABUXATA^-) 
M O P K I R A K Y P A N ^ ' 7 

l A ^ ^ U f A C I N & T D 
P£N$£ R & K W 0 0 U - ( 3 O % / M

5
) 

dMNOTION PANEU 

#ANPARP P£TAIl£ 
PARTITIONS 

0 5 

T U I T U l f l I 1 I 
0 100mm 200 300 
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>50dß 
2S 

em RAPE STUP 
FRAMES 79X38 
AT 600 CENTRES 

B-H'5 Pi/ASÎTKKARP 
WAYWARD PANELS TO 
EITHER SIPE. 

15i.mm 

>51dB 
FlPRE6tA^ QVIET 

PROPRIETARY RECIPIENT 
BAR6ATSÛ0CS 

I W PPASTWôAKP 
WAl-EBöARP LAYERS 
75X3Ô eWSTVDSAreuöß 

ΝΟΤΕ ί ^ P W T l E ^ 6 
f O f \ RÇ5lU5HTj2AR,5tO 
B & F I X E P w i f v i o p e n 
5lPfe U P W A R D , NOT CCMM 

STAN.PARD PETAiLS. 

PARTITIONS 
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TO FIXING 

75 MINERAL WöOl> 
t5F/R£UMÊ0ARP WtfH 
ΓΡΑτΠΟ TACfNfö 
INTEfftTOTF LAYER ÖF 
R3AMEP F U O T £ÎR[P£ 

£TWU£UPPORT£ ΑΗΡ m W W 
l FABIEN IN(7 OF » W M fANÊtë A? « L £ P (K=47 Î̂F3) 

' I m m m m fîxep p i R » y το tï&iwirrom (K^ab) 
m v m M O H N « TD FKAMIN& UftfTTOtfT PARTIT» 
TO F f t O T M N ( £ AT tllffl FRFQUWIK. ^FNFFIT Tön ^ f W I 
PR1YA0Y ( » fCRTORMAHCF IN hZK RAN5F ) W 6MALU 
LMPROVÊMFNTfOK 1&Λ/ FKFQUFNGY fFROKAlANCÇ •' !̂ QMIR{T>. 

30 

>·» 
/ V / 

/ 
V 

/ 
f 

/ 
V 

i 

125 250 500 IK 2K 4K 

F^QMFNCYHZ. 

PARTITIONS 

/EWEKEE YĴ MNA 

50mm 
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r W U T J l I Τ -
Ο 100mm 200 

#>UP WALT-
6oup fioorN 

•MINEKAl-WOOV 
PAOKlNt? 

130+30 M i N f » 
'•WOOU 

ÀYERAOE tylafc -
ON ADHESIVE DAg£ ! 

BOARD. 

VEKT1CAU W I O N 

> 

• 

y 

I25 Z5Ö 9ÖO IK ZK 

:junption£ το 

PARTITIONS 
fäWtö'- PK LAW 

iTONOWei^HF^ 

300 
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TEEE£tOplC ΜΕΤΑΕΡΑΝ^Ε 

OWN VENTIPATION mwr. 
4, 

AW INTAKE VIA 
ATTENUATOPl 

WO m m ικ m 4κ βκ 
TTOUENGY+iZ 
TVPICAU FOTOKAAANDfc Of METAL PAKEU 

F O Y E R A U / H-WM) 

m m -THE- N O l ^ CONTROU CENTPIE ITP . 

40 
5 0 

ID 
10 
0 

2K 4K 

of wmm 

ABSORPTION IB 
FACE^METAE 

EXTERNAL ΡΑΝΕΙΣ. 
PANELS AAAY &Ε· UFTE-P 
'^' B\À\VTE TO FUPEY 
EXPO^MAOHINWY 

W? 2Ç0 ^00 
"YPLCAL Ι ^ Τ ΰ Κ Μ Α Ν β 
$y rnop^iETAPiy UMF 

WIM WMTH ^HOUEP % CAMMW ID 
Pfi^E^.AAAOHlN^TOOL^, PUMF9, EOMPinE^O^ ^TC-( 

MOUNTEP WITHIN WORKING AREAS. NEITtiEIW/TEM 
EfFEOTiYE TO ^GflEEN WW EflEQUENGY H<M<M 
Wm\l IMPROVEMENT IN £PEEOi F f l E W N « 

MACHINERY 
E N C L O S U R E S 
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FAIR FACEP PPN<5E 
ÎOPIP EUXKWÖRK 
FLUSH ΡΟΙΝΤΡΡ,ΡΑΙΝΤ 
FINISH 

-)43dB 

• 100 ΡΕΝ^ 
fl/OEKWÖRK 

15 PLASTER ΤΟ 
tÄCH SIPE 

->45dB 

200 HOLLOW 
T E N S E 
EUMWÖRIY 

k k 3 PLASTER ΤΟ 
FAffl SIPE 

24S K&/Mz 

12 FAIRFACEP 
DRiCRVYORR 
INö HOPFS] 

}i.5dB 

- U COMMON
(eow OR IF WPffl 
FRÔOS.FROOSfACFP 
UPWARDS) 

Ρ PPASTBR EITHER SIPE 

S i A N t W PFÎAIE& 
W A L L S 

r u i n n j u ι ι 

0 100mm 200 300 
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.0 

α 

OP 
ο 

-)45-49dB 

- FAC1N6 micmoRK 

ÏVf,5W fKAM£,ÎN<5iWI0N 
Fölb-ßACKFP PUWRßOARD 

->50dB 

- 5 0 X 5 0 Î7ÂTTR& HFAP 
ANPClU,PLATtHXlN& 

-60K0CKW00UQPïlT 
n!mA£IERTO£ACH$IPE 

"X" ->50dB 

• 2Z3 COMMON BRICKWORK 
13 PlA$TT>RTO £ACfi $IPF 

T̂ANPARD P£TAIL£ 

W A L L S 

mumm 1 ι 

0 100mm 200 300 
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->50-53dB 
- CAVITY TIES 

5PACED 900 
HORIZONTAL AND 
4 5 0 VERTICALLY 

[3 PLASTER ON 
EACH SIDE 

>54dB 

SEPARATE 112. BRICK LEAVES 
tNOTIES] 4Ö0 K 5 / M

2 

-fe 13 PLASTER ON 
- E I T H E R 5IDE. 

H>55dB 

DOUBLE BRICK 
LEAVES, N0TIE5 
D PLASTER TO 
EACtl SIDE 

4 5 0 BRICK 
β PLASTER TO 
EACtl 5IDE 
900 K 6 / M

2 

>55dB 

/.76 mm 
STANDARD P6TA1LJ& 

W A L L S 

rUTJUUlI 
0 100mm 200 300 

4 3 



-+10 

-Ε 

Λ Ά 

/ /Α,··. 
\ Α / 

/ \ \ 

/ ·•' \ ^ \ "·. χ 

/ .· ^ \ '· χ 

J \ ν , • " * *· 

I I I I I I I I I I I I I I 

ο ^ - ^ > ^ ^ > — Q Ο Γ̂ > 
•— — — c ^ c ^ r ^ > ^ L T > v S > 

ο ο ο ο ο 
Ο \-Γ> Ο Ο LS> 
Ο < ^ g — 

EXTERNAL AND 
SEPARATING WALL 
LININS EITHER 

1LAYER 3 E PLASTEP\E?OAftP 
- - 2 LAYER ^9 PLASTWOARD 

(1LAYER!) EXTERNAL WALL) 
!£-SUETLTWElGHTFUSTCR. 

SOURCE α WA R E P O R T S 

AS WELL AS THE AAAéS O P E R A T I N G ANP EXTERNAL 
WALLS THE rOLLOYVING ASPECTS AFFECT THE SOUNP 
INSULATION THROUGH W OPERATING VYALLS 

(Ï) TIES. AESENCE OF TIES CONSIPERA&LY IMPROVES THE 
w SOUNP I N S U L A m M W L Y T I E S FREFERAE-LE TO 

'^miPTlES. 

( Τ ) CAYITY INSUEATION. &0~70 KG./M* MINERAL W00E LINING 
w TO SEPARATING WALL CAVITY IMPROVES SÖMNP 

INSULATION EV IMPEDING SOUNP TRACKING ACROSS 
THE CAVITY. [MM WW FEACeP IN CAVITY) 

( ? ) TOliT PIRECT10N .T01STS PARALLEL TO SEPARATING 
WAITS HAYS JN TESTS frIYEN CONSISTENTLY HIGHER 
SOUNP INSULATION THAN JOISTS PEKPÉNPJCMLAR 
TO SEPARATING WALU 

( ? ) TOIST TIGHTNESS. RATHER THAN lOÖSE POCKETS AT 
w 0"0]ST EMPS, CONSIPEB USE OF ÜOIST HÄNGERS TD 

AEEOW THE WAEE INTEGRITY TO ̂  MAINTAINED. 

( ? ) PRY PINING. THE EFFECT OF WALL FINISHES IS^fOWN 
AT LHS. 2 LAYERS TO SEPAfWING WALL ARC 
NECESSAKY TO IMPROVE ON PLASTER.] LAYER CAN 
ACTUALLY mm SOUND INSULATION AT SOME 
FREQUENCIES BECAUSE Of RESONANCE. 

W A L L S 
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•ZJ5 BRPKWOf̂ K 

et 
TS 

0 -

ΘΟ 

4ô 

X) 

/ 

IWALLS 
<3ol»'-CWIA. 
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rmumw H Z . 

Wlb MlPm mMAWW? HAX AAP WAV. 

ο PAKTY VYAL-U5
7 

( f c e ^ l / W I / 1 ^ 7 1 7 M W ) 

^lNft£ V A U ^ TAKEN ÎWM f\E>FFRFN^ 
oum AT ^ H z 

F W I K F M P N T IN 

INPIVIPI/AL- M f A N 
< Μ - Ρ Α Ι ^ Ί Τ Τ Γ ^ ^ 
^ * or WW? ^ 2 

i/urAvomm vtvimcn i f M Ö R F T H A N 
AT ANY£N£>? F R E ^ l / f N A

7
 5ΆΝΡ. 

Î H 5 N F W ^TANPAKP^ IN THF l/K MEAN THAT 
FOR AIR&5KNÊ ^ O W ΙΝ^Ι/ΙΛΤί^Ν, FF\AN£F, 
P E N M A R K , ^ W F P F N ΑΝΡ THE NETHEFOANP^ 
NOW HAU? 'Ç IKlN^NT^r jÇPIA T<? 

s , 

S i 1 § 
fFmvtwv Hz-. 

- » I P W M M THW< & U % W K 

- <Sx?UP !7<7 M M T H I ^ K W W W ; 

60VHP NàWKVWOW 
01 02 0.2 O.f? 0.2. ÛZï 

( ( / N P A I N T T I P PWOKWtTRK) 

0 %OOKHÛKK 

TWWW?, V<?\H(7 WH VOIP ^OW 
UOC-Yh. £EWAT?E ^HPINKAét: 

(XMXf? PAKTIAIARIY AT P5AM Cfc 

cowm jwamo. 
T R T F INP1N6 Ï7 A F É WF W^mOKK 
LAIP I N \ £ £ M Ë N T

:
L I M E ' ^ Α Ν Ρ M O R T A R 

Α Ν Ρ P A I N T F P 2 ^ A T ^ - ( i ; W P A I N T C P 

P A R T Y W A L L S 

4 6 



1W- LEA VE» L-'éHÎU/EWî 

Ι5Μ(νΐ f\s&mK, TO ÖNb 

4 5 d B (Av.^l) 

6 0 d B ( A I / ^ ι , ^ 

χ 

to 

10 

%) 

20 

10 

L IN ING I D vr^zAtt M A ^ O M ^ Y W A H ^ \HV\CXÏ&P ; 

2. APTIÎÈWT N^T M 5 ^ A N l ^ A U F I X I N G î^tMEL^ HA$ 

P A R T Y W A L L S 

tern ^ A i T u e p ^ ^ w e » 

4 7 



157 M M CAVI-pf 

5 5 d B ^ i w i 7 ^ - m s 7 3 / y ) 

(Wl lHOTT HA^K) 

52dB^ 

to 

0 

P A R T Y W A L L S 
CZIW^ LTP /ΑΙΚΟ, 

4 8 



WOOL-QUILT WïWfr 
| T + i A N 4 4 K g / w ? - S M W 

TO t w M p P O T FLOOR 
PXI5FIN6 FLOOR 
J0I5T5 ANP P0APWN6 

Τ 

ACf.UÇTIPPLA5TEREIWR 
91PE OF 13 PLAOTERPOARP 
90XÇO ORO^ BATTRNG ΛΤ4Ο0 PR? 

PRY SAND 
ΡΙΑ^θΙΝ&ΟΝ 
POLYTHENE 

2 N
£
 ^ΕΡΑΚΑΙΈ 10O 

UOCK LEAYfö 
13 PLAOTER TAPF 

50 QMlbT TO 
P1YIPINÇ CAVITY 

50 13 CWENT 5AFIP 5CPEFD 
WITH um MESH REINFORCEMENT 
ON IE FOAMEP POPYTTYRENE 
RESILIENT PAYER. 

Λ Ρ Ι Υ Ι Ρ Ι Ν 5 WAUW^P I N AN 
M l N f r D I P P I N G ) Î0ÎORM 
TWO M U ^ C PRACTICE R O Q M £ . 

SHONCREFE FLOOR &ROKEN AT — 
UNE OF WALLS (PPM MAPE600D) 
5IMIUR Ê.RÊAK AT EX WALLS MADE 
TO PREVENT FLANKING TRANSMÎ löN 

Ï U I J U T J I I Ι -
Ο 100mm 200 300 

W A L L S 
5CWR£.-&WIW0 PE6I6N 

PARTNkRôRIlP. 
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WIRF mwosœp MINERAL 
WO, F 1RF ^ W I ? 

6-AVLTY ^ A ^ F L P P ^ 

Ϊ̂Ι/PFKAMp· 
INNER -
LFAF 

I ^ M H T H P K M A P 
ΙΝ^Λ-ΑΤ^Ν 

l<?MM& të.^MM 

U N I N ^ 

feecKBrnrcmu IN 
ÎAV1TY 

^ P A W F ^Tt/P FRAME*? 
WITH M?d?05£TlK?. 

ô 3(J0mm DETAIL PLAN 

2 
tar F bed 

ÎO 

ÏO 

^ 1 s 
r O LT-

^ cm ^ 

LAYOUT PLAN 
PARTY WALLS 
^ΡΓ^ΙΛ/ΙΜΡΡΎ 

50 

&VFN C-ffiSfVl » N W W 
U#flWÊlértfT PAFTTV 
VYAbPi' NPPP WT Vö 
INFERIOR 7£> M A ^ N R Y , 
A ^ T H P ^ F T ^ T ^ N 
/VMPPF7FP F lAT i ' W W , 



DETAIL SECTION 

42 MM FtA5TPPi££>ARP 
WALL LINING EITHPF^IPP 
<?F MA^NPV, 
P P R I M P W ^ A L L K 
^PALANT 

PFW7P MINERAL 
FIPRE PACKERS'. 

2*7 MM MINERAL f W P 
ai/ILT 

7 0 

ft? 

1 W 

2 0 

(7 

PN T w 

£i ^ CM ν l£> -Si «Si 
FKßMENA'flZ. 

PAf^TY WALL rtftfOFMAW-B AT COHJWl 
PHAMP>PK f T O W P P CûtWm/fïlÛN 

concert wi>moK\c 
WALL 

ΙΟΟίΑΊΙΰΚΊΟΊΗΐ HMOHft'ôûm fr MAINTAINED 
AT ΛΤ^ΙΡΡ WALL bV P L M T F W A F f P PPYLINING 
ID THP ÎAVI7V WALU INNER LEAF. A V ^ I P A N ^ £F 
UMLT-IN FU?0ff OP̂ FS» MAINTAINS THE I.NTBî îTV 
ANP I^LATIAN THP ^ P VYALL^.THI^ TVPE i f PARTY WALL 
T£ PP I^PP £NIY WITH cmcmt 6WMV FWOR. 

PARTY WALLS 
W ^ P ' T H P ^ P M P N T A N D 
^ • t ^ P T F A W l A T ^ N / 
MMPPY LAP£RAWIP^> LTP. 
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TIMWK 1NTFRMÊPIATF 

HÛÉé>\Nb AT 
FU»RuÛli>T 
Τ » 

LAMINATE? WALL-

<\0 

to 

10 

SECTION AT FLOOR 

n & T A u ^ f v r ^ 

Comçct\w A t 

1 

P L A N P L A N P L A N 

500mm 

10 

leys 
JPAF 
T-Pll 

Φ If ITFP 

DM" |w 

^ s s; Λ 

Ü P I ^ PCRPENtWARIP PAFIYWAH-
w) N o t P O W N ^ F W ^ rmvmmve 

C ^ W A L U . M î r î A t ^ l W CAN AU» P£ 
l^CP tO JW< IDE' lÄW&L 

f^imnr^mH-mmm-^ τυοτ\ 

P A R T Y W A L L S 
tyjRCZ- ^ M f N T AMP 
ÊON^RFï? A^£lATk?N. 

5 2 



m PARAMfl/NT 
PI^YPAFTITIPN 

F l ^ â U l b T H U N ^ 
fft>M OOKt WAbU. 

Λ F V 6 T ^ PAK> 

SECTION 

PLAN 

10 

50 

> το 
Lla 

(K <C 
z : 
I 

IP 

>IFFI 
m 

Pu T w 

e x ^ & ^ S S S ^ £j Äs ΐ ^ ^ ^ Ν ? J 

4 2 . M M é^f?WO UAMINMep WALU 
UNIN£ ^ f c M ÎAN E t lÇEP/£ A N 

^ i w e e n TME^TWcO F H V ^ H I K ^ V E T ^ 

PARTY WALLS 
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Ο : 
^ ; 

1 

CONCIS m&-

& Ç Y A T J O N 

not to scale 

200X^00 
•ί'ΤΡΡΡ P O S T 

PCTAIl- OF R E ^ t U W r MQWNTINO 
Of 

τυυυπιι ί-
ο 100mm 200 

' / Λ * 
- I ' ' 

- !00 M I N W W O O L 

•?HE£Î Τ Ο Ν Ο Ι Σ 

YAHW7 A N P 

INTERNATIONAL-
ÖR^[M11AR. • 

PROPRIETARY ÄJUNP A^OR&IN^ 
$OmM F A N e W . L O T I O N 1-9 

U ^ P ALONfr W OF ftOAP^ÎO 
P F K W AWACeKT HOUfrlNfc 
f » l £ W MOUNTING AOöW^ 
LIMP'ACTION'Of PANbL-TO 
ASHORE- NOV^. 
PW\PINC7 FfFFOT (PIN WAO) 
AYERAOR f / ôb>. 

W l / P O F % T H I C K 

I H T B P W G K I N C 

K 5 I N F 0 P C P P W O O P / 

W Ö O L C W N T S I A K 

CMÖOTH îtCK&CPRNÎ H 
ÖN 0N& &IPE.0P5N 
TFXTMRPFIN^NTO 
NOI%%WRC&^!^ 

i T m - P R W A N P 

W F F U e V V A U U T O 

INPW^TWAlxfUhfT.NT^ 

flie-H · AROUND PLANT 
N E C T A R Y WFIÇftÇ A LAR&Ç 
AREA Of PfiO£^> PLANT tlte 

τ ο ÊR xmmv-

NOISE BARRIERS 

300 
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+H&H 

ΜΙΡ 
WW 

P l f f E f W IN 60UNP PAW, ά=- A t & - G 

30 

^ 2 0 

! § I 5 

§ 1 0 
ζ : r 

0 -7 

0-2 
Ol 
0 0 5 
00! 

125 250 ÇDO (Κ 2Κ 4Κ 
F f l E Q U W / t f e . 
£0URE£: PARKIN t l U M r W £ 

kC0W£LL 

ATTENUATION PU& TO éCTOtë- ÎN OPEN AIR 
l£ RELATED TO HOW MUEff ΤμΚΤτΊΕΚ TfiE 
mW EIA4 TO T fW0E AfiOWNP THE 
# W N . f i ) f i ATTENUATION DUE TO A 
TIN ITC » E N U W T H . CARRY OUT PATH 
PlfF&RENCE CALCULATIONS |N PLANA? 
WEU/AS SECTION AND CÖMMNE 
ATTENUATIONS Wm\ Of -5CREEN 
MATEPilAE to IMMATERIAL^, E>UT NEEPS 
TO Vb 60EIP fACBP D NOI^E <0P£. 

P I F f E K E N ^ E I N d b . 

Ο I 10 il 12 15 14· 19 

302-5ZO I-Ç 1-0 ,0-5-
APDTOrilfrHEft I W W 
SOURCE :T.E.MO0fi£. -2 û 2 4- 6 β 10 

PlffBRENGES IN W&\ AAINU^ 

SOURCE: PARN Ν EtUMPREYS 
&CÖWELL 

O W N I N G £OUNP LEVELS, FOR EXA/YTO 
(N fAT+i PITfERENGE CALCULATION 
WW WA W WY\W OUT 
EITEfEH Of THETI&UR^AT Lt£. 
fOR If^TANEB.A TBLEf-HONE Ê E L t 
5M.AWAY AT 72dÊ APPS T O W 
frACKlrRöUNP 70^^-JN A T W T S 
roöETo (j/vE A m m m SOUND 

BARRIERS A N D SCREENS 

5 5 



LISTENER 

Χ = ffiOYlPED PL-» OS AMP PS>tt 
HEIGHT öf BARRIER CAN EE 
PETERMINEP If WAVELENGTH 
•OF NOISE SOURCE ΑΗΡ PS ARE 
KNOWN ANP REQUIRED d&. 
REDUCTION SPOTEP. 
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ENCLOSURE WITH 
ONE SIPE OPEN 

"+ABSJ 1F..,. 
INOHN] ψ 

-V>TFÏ> 

LtA&SOPiFTIONTOENCEOSURE 
INTERIOR · ] 

-S^IE [NO LINING] 

OFENSIPEPENOOSURE 
ANP MOVEABLE 
SCREEN 

-\W> TABS ] F 
.NOUN] 

jt -|0d&£ ABSORPTION TO ENCLOSURE 
* ^ ΑΗΡ SCREEN] 

- S d E l N O LINING. 1 

HOd&L+A&S ] 
-4 M NO LINING 

TUNNEL/ 

-ΪΖΛΒ E+AES J 
-S4&ÜNÖLINING] 

FtABS] 
NO UN 

EFFECT ON PIREST SOUNP PRESSURE 
LEVEE FREQUENCY RANGE SOO-SKHz 
OF SOME PARTIAL ENCLOSURES-
SOURCE : WOOPS OP CöLOHESfrSR. 
(Nom'INDICATION ONLY TOR POINTS 

N#\Pi ENCCOSURr^.) NOISE BARRIERS 
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OTXW 10\^0 AT W £ J T # . 
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200 500mm 0 1 2m 
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2 ^ MM it/V^FlPRE ( 0 7 för/M2) 
2Λ?Χ%7 Τί?[^ AT W O W i W ? 

ïl-ï MM PLA-5TFRP£ARP 
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-ί?ΜΜ PLY 
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|2-»5 MM PLA^TPRWARP. 
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ζ
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METAL K K C 1 E N T VnimW?. 
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ELE£!RI£AL C0HWIV? C-W P W N I N T H ^ A N P ( 0 ) 

TIMBER FLOORS (3) 
40Vffä

:
T\MV£F ftfrtNVH AN Ρ 

60 



< : 

Lu 

- Λ 

N \ 
£ \ 
Od 

S 

t 

w 

10 

m 

w 

0 

( 

J ) 

/ 
/ 

/ 

\ 
\ 

/ 

// 
/ 

/ 

SΙ 

g> U> ^ Ja g> § 

^ ^ ^ s s ^ 
Yftßmw Hz 

S s ^ 

noon CsOWÄWuxm hp v m i i ^ f r m 

r u w tänvrwiric-u & wmi ^erion*? 

— fwpk MH^inmm & mm warnt? 

CSX 

ΓΜ 
Ci 

< 
ζ: 

ι 

Iß? 

ft? 

IÛ 

Ο 

\ 
ν,

 Ν 

\ 
\ 

Ν 
\ 

\ 
\ 

\ 

* 's, ^ 

a a s ^ & ίο 

mâiwy Hz 

TIMBER FLOORS (4) 
ïOWœ-lMftK T&£f&*\ ANP 

61 



m 

ANP £KIM 

OHlPfcöAftP 

1200X^0 £/VY 
» ΐ £ 4 0 0 06 

£P[^T£R0OARP 
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20 LATH ANP 
/.OdB 
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(?YPfaC föflUENT EAR*? /,3dB 
15 OA9fêR&ÛARP 

ηιππυιι 1 1 
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ON IvOl/AÎDfly-

'TÖMIN^ALWOOb 
>AND 

ΤΟίνΤΉΑΤΗ ANP 
PIASTER eorf tr 

fiAHP&OAPiP 

PEPIENT 
El ANGER. 
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20 LATH ANP PPAvTER 
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UdB 
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ffitwr CONCRETS 
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AIRBORNE &)UNP INFLATION IN AN OFFICE 
&WIPPIN0 WITH A £ I E E E F K W E , U f r H T - W E W 
TÖEIP FP00K7 ANP WU&EE-EEAT VYAup?. 
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E-ETW^N ADJACENT 0P1CE iWMf. 
WT PARTITION. 

10 

40 

INTERAJEPiATE FDOM (FUNKING 

20 
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-COMPOSITE tmvm 

vmmoo H z . 

• 32. 

1 
mm 

gmm^OUNP ISOLATING SEMIRIGID 
FOAM FW^FP TO ^AtTFN^,X-CfiANNET^ 
mm VENTILATION, SPAGINCS m CENTRA, 

-CONCRETE SLAI^ fuooR. 

KFW CONDUCTION 
FLOATING fUDOfl TO ACfüEVE 
6Ö0P IMPACT SSLTIP 
INSULATION &y L0M3ARP 
FLOORING* » T E M S . 

USE IN FLAT& MAISONETTE 
ÄND OPEN PLAN OFF ICE. 

— NORMALISEE IMPACT OTP LEVEL-

EXISTING 
S I T I N G 

ëiïttW ISOLATION 
GAP 9 mm 
COYER MOWLPING TO 
Ï M M SOWNP I ^ W T / O N GAP. 

16 &HIPB0AftP]öEÄiTBN9 
( T W ^ O A H P T U S E P To 
ΗΈΟΙΕΙΕΜΤ TT3AM) 
MAX .GENTSES' dOdmm 

EXISTING fiwfimm, 
AILING. 

EXISTING FU50R-
UPGFiAPINGÎDAzTjIFVF 
IMPROVED IMFAE7SOPINP 
INFLATION m MOPlf/EP 
WE£fWWFïNP &i£1£M 
OF TLQOfilNS. 

F L O O R S 
SOURCE1 CONTI WOOL 
(PURA&ELPA^lTP. 
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CHIPBOARD Ofl PPY OR 

f LOOK ifm> 
60 NOMINAL- MINERAL-
WOOL QUItf (>20Κβ/Μ*) 

Ι00Χ£β>Ο£ΙρΙΝ(7ΤΟΙ£Τ£ 
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CONCRETE FLOOft SLAb 
WIT-Η SANP: CEMENT 
SCREEP 

I2S2E0E00IK2K 4K 
FREQUENCY Wz 

I2SZ50S00IK 2K4K 
FREQUENCY 
IMPACT eOUNP 

36X 100 CEILING JOISTS 
AT &00 CENTRES 

- 60 MINERAL WOOE QUIET 
BETWEEN CEILING TOISTS 

19X50 S/W BATTENS AT 
500 CENTRES 
IGOXI2OT*G W I P I N G 
LlßSE6CRIE>&DT0 WALL 
MASS COMPOSITE CONSTRUCTION 
ANP PISC0NT1NUIT7 GIYEAGOOP 
OVERALL PERFORMANCE FATTENS 
GIVE AIRSPACE EELÖWÄS WELL 
AS A&OYE QUILT.GOOP FOR 
ISOLATION OF UPPER FLOOR 
FROM NOISY ACTIVITIES^ELOW 
(ca. COMMON ROOMS F£LÛW 
STuPENT eEPROOAAS) 

FLOORS 
|S0UflOE: U.V. INSTITUTE 
AMSTERDAM 
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M m 500 IK % 4K 

IMPACT eouw 

fPOOK PECKING 
CTOAftP Ofi ppy 
ORTtfr fcOARPINfr 

fPOOPi T0I5TS 

GO MINE-RAEWOÖEQUIPT 

PROPRIETARY R E M U E N T 
CEIHNC fiANfôftëTOBVFfiy 
ΟΤΉΕΗ TPOOR 
M U E N T P A C K E D T0 

ß PPA5TERECAFID k£KIM 
CEIUNft 
MUC-H LMPPWED PERFORM 
-ANCE COMPARED WITH £AME 
CONSTRUCTION WITHOUT 
ü A M ^ ( A I R & O P I N E t N & 
ATMIP fflbQUENC[r3£) 

UPERAPJN^EX/^TINtzflÖOPi 

CANNOT Btm MUCH 
ADDITIONAL PEADIOADeû. 

F L O O R S 
ΘΟΜΜ-Μ. INSTITUTE 
AM<5ÎEHDAM. 
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FREQUENCY f)z 
hmm SOUND 

WITHOUT MINERAL 
WOOL 

•RESUL1S FOR 
CONSTRUCTION WITH 
9S PLASTERBOARD 
CEILING DIRECT To 
TOISTS, No M A 
WOOL. 

\ 
\ \ 

• ' 
m 2ÇOÇ00 IK ZK 4K 
PRR)UENCy-Hz 
IMPACT SOUNP 

FLOOR DECKING: 
CHIPBOARD OR PLY 
OR TtG 30ARPING 

75X175 AT m (mm 
FLOOR TOISTS 

60 THICK MINERAL WOOL 
SLA£ 

FATTENS AT 500 CENTFiEO 
15 PIASTER bOARP AN Ρ 
SKIM F I L I N G 

EVEN A SUBSTANTIAL 
TIMBER FLOOR CANNOT 
COMPARE IN AIRfaRNS OR 
IMPACT SOUNP FERtDRMANCE 
WITH m i r FLOOR AND 
CEILING CONSTRUCTION. 
ABSORPTIVE- MATERIAL IN 
FLOOR VOID -HELP'S IN 
F W | N ( 7 W TRACKING 
ö F ^ U N D ACRO^, WEIGHT 
39 K ß / M 1 

I W i F l i l I L _ 
0 100mm 200 

F L O O R S 
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300 
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CAU4&) &y A 2.M£TR> SUT IN CNE 7 Î P 5 0 F A 
FEÖ0R ( t A W R A W W )-GOOD 7EAUNI7Of (7AF5 
NECE^AKY FDR W G H FREQUENCY 
# A U N f r CRITICAL AT 10W FREQUENCE 

A 5MACP β3(^Υ-ΗΕΙ(7ΗΤ « 0-£mw WIPE 
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7rf& U ) ^ I N A % WAU^.g^T Id&ONuy 

© 
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00 
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MURIUM cAmimmtee 
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C O N G R U K P ? OK 

VOIP 

MIN^AUWCÖPON . 
frYP^UM ßQAKP CÇÎUNfr 

BÖWAP IMPACT vOMNP 
INSULATION 
PnTw=&34& 

( l u l w 1^ W B - i O T E P T̂ANPMPIẐP IMPACT 
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not to scale 
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POWER FLOAT 
FINISH Wh 
S L A Ê 

S3 

BINDING 

70 
60 
GO 
40 
50 
20 

\ 

\ 
\ 

\ - - — 
\ 

• - — 

GO m ι 

φ IS POOR COMPARED Vm@- f fêS IUENT 
QUIET £ SUKlB?f TO EXTRA COMPRESSION 
U5ADAMP WA1BR FROM CONCRETE MIX. 

MATERIAL IN CAVITY Ολ% 
POWN TRACKING OT NOISE ACROSS 
CAVITY 

® - ® S H O W VARYING M E A N S OF 
L A T I N O FLOOR S L A W I N ADTACTNT 
ROOMS TO fRE-YENT FLANKING (Da. IN 
MUSIC BOOAA^.CONîEPtEHDE ROOWb) 

® l£ IMPRACTICAU TO INSTALL 

ELASTOMERIC LAYER 
OVER PFu 
PROPRIETARY » T T I P FLOOR' 
I30R22CHTOARD0N 
EXPANDED POLYSTYRENE 10 
FLOOR (<m 
L O N H I « &LASS WOOLANP MINERAL WOOL QUILTS 
HAVE £EEN SUESESTED ASlHB MÖST PROVEN j 
MATERIALS (£R£ l05)TlbREt3ÖARD ANP HAIR FELT 
HAV£ SHOWN UNSATISFACTORY COMPACTION UNDER 
CONTINUOUS LOAD. MAÎERIALTO Vi U<SEPTO HAVE 
FOLLOWING FEAFUREG: T ~ -
DENSITY Ψ)-<& Ka/M* /WIN 
THICKNESS NOT LESS THAN B m m 
&OARD PRECOMPRESSEPTO HALF INIF1AL THICKNESS 
WIFH RAPID REC0VBRYT0^% INITIAL T H I C K N ^ . 
THIN MATERIALS'ARE PROMISING IN PERFORMANCE: 
REDUC -HAVE A MEMBRANE ONLY l-SMM THICK.OTHER 
INSULATION PANEl9eö.TRT PANELS CONSIST OF 
CHIP&OARP.FIARPBOAKPOR PLY EITHER SIPE OF A 
THIN YISCO ELASTIC LAYER WHICH HAS THE pflOPEFiiy 
OF A HIGH DEGREE OF INTERNAL DAMPING. 

UNPAMPED CONCRETE 

CONCRETE PAMPED WIT-H 
REPUC MAT 

CONPUITORPIPE 
SET UNDER 
SCREED(NOT 
TO EXCEED 2b 
IN SO SCREED) 

f T O P L S 
UNDER EXPA-
NDED POLY 
S I Y K W N O T 
EXCEEDING 7S 
WIDTH 

F L O O R S 
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KEINFORCEP ÇMWO 
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dB 
-> 15 HOLLOW CORE 
-> 18 60EID CORE 

44 MM POöPi. 
NOPiMAL IN^ALEATlöN 
WITHOUT ^ A l £ . 

ο 
0° 

SINGLE DOORS 

dB 
-> 20 HOLLOW CORE 

-> 22 sou» CORE 

2 
0° 

SEPARATE &RICK 
LEAYE5.N0 TIE5 

- SEPARATE UNTOLS 

ARCHITRAVE GLOiE 
^ — <5fACED EXCEfT AT 

HINCE em 

S E P A R A T E l20X5ôrKWE5 

I S i L DEBATED 50 50EIP POOR 
: : x : : :

^ E - P & E SEALS 

ABSORBENT UNIN5 V5. 
FIBRE 5LA55 OUILT Wfffl 
FABRIC COVE Κ 

. υπό·· 
> - / , 5 d B 

10ÖX38 SEPARATE CIELS 

Oo 
Ο 

CARPET ON I5ÛEATEP 
SLAB. 

PLAN OF PAIRED 
• •P0OR5 APOVE 

NEOATIYE P P i L ^ P i E 
PlELEA^ENECEß̂ APiy 
PlPMOTE 

PAIREO DOORS 

^TANDAPiE RETAILS 

r u u u i n i Ι -
Ο 100mm 200 

50 REW.TEP DOOR, 
CL05E FITTING 

300 

NN 
DOORS 

81 



MAGNETIC <m 
ON ALUMINIUM 
f ix iN^îRir 

HARDWOOP 
T+tRE£H0LP. 

ALUMINIUM &ALH0LPEK 
WITH imomnv 
mm wr tHNON-
^ΤΤ ΙΝΟ ΜΑΡΤΙΟ. 

TKAMEWEU'&ALED 

Ü0R1Z0NTAU 
mm 

53 

mmm 40 w so 

WimW/fc îb 1<à 7J2. 
POORfHAMINO-
"lOPHAIL- 40 4-0 60 
OTÖMKAIL- IM zm 6o 
£f[LE 40+16 40+16 60+40 

Y E N E » 
+iARPaOAHPÎÎ) 

2·|0 5-20 

4Qd&P00fl.' 
^ f A U M A ^ K rr' 
OR S/Ml L M 

•ElA^TOMEfitC 
INSERT IN 
ALUMINIUM 

THRESHOLD-
" PYE RETAILS 

DOORS 
mm-

50mm 

8 2 



mW INFLOOK^AB f -
FTJIATTP IN ROOM 

VERTICAL SECTION 

CO 

4 0 

5 0 

20 
1 0 

. - Ά . 
"""" 

F. 
mm, 

".VAU, 
1960X7GOX% DOOR 

& m wo m ιοοο icoo mo 
50mm 

DOORS 
mm- M W 

8 3 

HORIZONTAL SECTION. 



vi/ 

Ν5)Γ^Ν5 CO.';\Pi\pS?.û\ 
« Τ !N AU.IV..MU.Y, 

- .VAfTIC &PPPP 

T-kukeiy 5crçwep τ 

CILL SECTION 

15 PVOMA&NPPICSPALSPÎ 
IN 21X15 RÇBATP TIXED Wfffl 
JOXfl ALUMINIUM FLAT SCREWED I 
D fΚΑΜΕ AT 100 C5 ÎHoN fERKOUS SCRBAJSl 5D ί 

*"
 J

 PÖ0I 
50UD CORP 
'|R Z000X9I4-

C 
20ÖX2Ö6 NERVATION 
WINDOW W 6LAS5 

PULL H A N P i e 

^ITTOflÇONSTû 
£Ç T:TTF>P BOTH 
SIPES D A W 
ΚΡΥ •HOLES* ' 

000R ELEVATION 

3 5 ALUMINIUM 
vOYER STRIP 

ÎX I25X7Ç-HARDWOOD 
TRAME SEDDED IN MASTIC 

[Ô X S F I A T 

*fflEFEflAESY AVOID 
ALTOGETHER OR USE 
ESPAGNOLETTE EOLTS 

DOORS 

50mm 

8 4 

éOUflGfr EEG ENGINEERING. 



500 mm 

THR£9H0U> PPTAIP A5 TOR POOR 

ÇX 125 Χ 75 -HARPWOOPTfrAMÇ 
&5Ρ0ΡΡ IN ΜΑ5ΠΡ 

3 6 ALUMINIUM 
COV£f( 5ÎFJP 

A.B 
P&TAIP PLAN AT A 
AND Ç L-HANPEP] 

Β 

U-PVATION 

I0XI5MA&NCTC SPAP 
5PT IN 22X15 ΚΡΕΜΑΤΕ 
FIX5D IN 10X2. ALUMINIUM 
PIAT 6Of\FWH> TD POOR AT 

:oo <#& (NON mmescuwe). 
NOIE: ROOR ΟΙΟ&ϊθ TO flAV£ ΤίΜ£ 
P&UAYTO AVOIP SLAMMINO N0!5£ 
ANP PA:Y\A5P 15 MA&NPTIu SEALS 

50mm 

000RS 
lAcoLtfTic ρχ^ιε vom 
TD STUPI05 
5 0 M K C ^ : W PN&!NPkKIN5. 

8 5 



•50 ARRANGEMENT WtiEN föLPFD 

FOLDING PANELS OF 
STEEL FRAME TO 
16 CHIPBOARD PAN FIS 
DENSE MINERAL WOOL 
INFILL. 
RETRACTABLE 5EAL5 AT 
TOP AND &OTTÖM. 
SOURCE' ACCORDIAL 

rUUUlJlI Ι -
Ο 100mm 200 

H E A D DETAILS 
1=5 F/S 

THRESHOLD DETAIL 

'SEALMAST£F\ 
TUBULAR ELASTOMER1C 
INSERT ttELD IN PLACE 
PY ALUMINIUM CHANNEL 

ANODIzeP ALUMINIUM 
CHANNEL LET INTO f LCÖR. 
AND SECURELY FIXED. 

SOURCE
:
 TJOflN.R .HARKIS 

ARCtiTS.AS USED ON A 
SPORTS C E N T R E 

/κ 

CONTINUOUS 
HARDWOOD 
PACKINGS 

300 

HEAD AND JAM5 NOISE 
J_ SEAL CONSISTING OF 

ANODIZED ALUMINIUM 
5ECTI0N LET INTO DOOR 
ED6E WITH ELASTOMEKIC 
BLADE SEAL INSERT. 
MITRED EWDS AT THE 

ι- TOP CORNERS,TW 
'SEΛLMA5-Tt.R.TT<î)Ob, 

]_60/öO ONE FiOUR FR 
SOLID ωΚΕ DOOR 

ANODIZED ALUMINIUM 
STRIP SCREWED ID 
LEADIN& ED&E Of DOOR 
EDGE. „ 

η π π τ -
ο 10mm 

8 6 

DOORS 



SLIDING DOOR TO 
2000 X4100 HIGH 
OPENING4 

PERSONNEL DOOR USED 
TOR MAINTENANCE 
MAIN DOOR OPENED 
ONLY fOR PLANT 
REMOVAL. DETAIL USED 
IN A 5E[HERÂT0F\ 
STATION. 

ELEVATION 

8 DEN5E TOAM RUBEER. 
ACOUSTIC SSALSTRJP 

\ 

VOIDS FILLED WITH 
DRY SAND 

ίππππιι ί-
ο 100mm 200 

0 
0 

H.D SLIDING 
DOOR TRACK 

Π 

T T 

• 
BOTTOM euiDE 

* SECTION 

_£ f 
! * «

1
' 

_£ f 
! * «

1
' 

π ! 1 

SIDE CLAMP LEVER5 
C0MPRE55 EDEE 5EAL 
BATTENS TO PLANT 
ACCES DODR. 

75X75 5T0PAN6LE.-

1 J 

1 

1 

1 

1 -* 

+• +• +• 

( Γ"*
1 

Oo 
ο 

•4-
SOUD PERSONNEL 
DOOR 600X1200 

EXTERNAL QUALITY PLY 
25X2.5 STEEL AN6LE. FRAMIΗΘ 
P L A N 

300 

DOORS 
SOURCE 'T30HN.R HARRIS 

ARCfl ITE.CT5 

8 7 



AAAX4IZ^ : 1000X2000 

not to scale 

50 

HEPWCnON 4 0 

ZMOXZÖ0O imxfâ *0 
20 
10. 

© 

& V5 1G0 BOO 1000 Z0O0 4Ό00 

© 

POORS-

POOR UNINfr Ν 0 Γ 

DOORS 
^OUNPATTÇNUATOP^PTP 

8 8 

mm- rax RÇMOVAW^ 



Ποο-ιοοοοηζ] =40 d& 
4 .#E =44-dB> 
^ P E E T N l T l O N ^ A T f W ? . 
f l & H f t ^ ΙΝ7Ή(£ BOOK 
( 7 T O A I W ^ l p 0 0 - 5 | Ç 0 t 1 Z ' 

$ÖUND 
REDUCTION 40 
INDEXE jo 

20 
10 

K'PACtNOLîTTE 

MASTIC £ E P P W f ï ï A M E 

COMPANION 

INTUME^CENT-

4ÇAE 

4AXGWfG RATING^ ARE IN 
COMMON : 

^ U M D f^PUCTION INPEX 
( I O O - 3 t ë O M A Y f l » O f 

^ U N P REPUCT10N INDICE^ IN 
|& ^ OCTAVE feÄNt^ffm 
2..AIRft)RNE$öUNP INFLATION 
INDEX ( A ^ l O M E A ^ R E E ^ U r i P 
REDUCTION INDICE IN lè>'/̂ OCTAVE 
BANP4 fflOM 100-3/ÇOm COMPARED 
WITH WrVtfôWô VALUES For 
AIREORNE éoUNP ΙΝ^ΕΑΤΙΟΝ,Α^ 
SPECIFIED IN E^ÇÔzr-WgO 
3.5fM (ΐΟ0-1000Ο·Ηζ.)Α7ΪΝα. 
fôC^fTAVEWEOYEPiZI^ 
OCTAVE WMfc IÖO-10000-H^. 

4 SOUND WtmmôH 0A<^ 
INDICE IN lb ^ 

ÔCWZ WiVï WMPAftEP MTH 
fi£FERENC£ CONTOUR 
4PEEIEI£P IN A^TM 2415-70T 

not to scale 

DOORS 
mwo • A T T E N U A T O R wti 

8 9 



50 

T3 40 
u 

FOMM.TTFICK 5 0 

SOUP COPE 
POOR TO EDGE Λ Λ 

& " W R E ^ H O U ? A3 

S I Z E 1000X2000 
T Y P E T H I J -

0 

/ 

\ / 
ν 

/ 

τ 

© 
FRE-QUENOy HZ 
SOURCE '-70RPAN. PENMARK , 
(GERMAN MANUFACTURERS) 

KJOMM.T-HICKPOOR--
IM&En TRAME. 

fPYTACPP MINERAE 
W O O E PINING ' 

SIZE- ( O O O A ' Z O O O 
•jvrE TH io 

® 

nJUTJTJTI 1 ι 
0 100mm 200 300 

DOORS 

9 0 

rWORATEP CININGS 



MINERAL WOOL 
75Kgjm* 
0Û WIDE MILD 

CHANNEL 

3mm .STEEL PLATE 
0mm. VIBRATION 
DAMPING LAYER 

"ANTIPEION M D W 

LAMINATE TACED 
12. mm. PARTIGLE 
$OARP 
70 mm MINERAL 
WOOL 
EXTERNAL -HIN©£& 

0-5 STEEL PLATE 
lb% PERFORATED 

lNEOPRENÇ 

6TEEL PLATE 

HARPWOOD EPCÎNÊ 
BX1Z 

2mm GILL PLATE 
Çmm. ÇTEEL 
ÊA£E PLATE 

50mm 

^LOTION 

NEOPRENE 
fTRIP 
(JACKET 
TLAN. 

.PERFORATED 
9TEEL 

£U£5TAtfîlAL METAL-
fKAME£ 000Ï& Wtfiï\£ 
fOR AUPI1öfflA.£TWPfö£ 

DOORS 

91 



80 mm 

110 mm 

2ZwmfVPN00t> 

WrrmGitlirUlt 
Smm ANTJ VIBRATION 
LAYER SPRAY APPLIED 
TO THE PACK 
6mm STEELPLATE 

ANTIYIÊRATION 
LAYER SPRAY APPLIED 

KOGKWOOL UNiNG 
JfO'/o PERFORATED 
ALUMINIUM SHEET 
T^AAAXZmw 

SUBSTANTIAL TIMBER FRAMED 
POOR JEST RATED AT 

SOURCE ;70RPAN PENMARK 

OSwm THICK 2S% 
PERFORATED STEEL-
SHEET 

60mm.WIPE M.S. 
CHANNEL FRAMING 

VIBRATION PAMPINS 
TO ßACR OF STEEE 
PANEES 

MINERAL WOOD 
PINING 7SKÛ/PM 2 

STEEE FAGEP & FRAMED 
POOR WITH POUEiE 
SEAL REBATES 
SOUPCE:"PNTr^GGET 

OSLO 

TORS 

50mm 

9 2 



emm VENEER IN HARPWOOP 

MINERAL WOOP UNIN& 
£0X100 £TEEE FRAMING •— 
12mm frWaiM Î W Î E R 

10% PERfORATEP S J & U 
t W E ACOUSTIC MAT 

mm UARPWOOP cm 

4-mm 

6-W^IANTlAE TIMBER 
FRAMEP,£TE£ECOREP 
\mmm AUPITORIA, 
E E a « T t t E A T R E 6 

ANP RE0ATE£ A T j A M ^ 
ANP M E £ » £ÎIEES 

DOORS 

50 mm 
TRONPHEIM, NORWAY 

9 3 



REPAIE 
MAPE 

®umw (-HEAP SIMILAR) 

φ BOTTOM RAIL ^_ 

3AME- R E m i ^ [NGR£A£EP 
PROM 10 TO 50 MM 
PINE Of -HEAP <$£AL£ 

VARNAMO « Ê E R C O . P Î P 

LEAP £HEET CORE TO CENTRE PANELS 
SANDWICH OP PPY MJPAPUX EITHER 9IPE 

CENTRE MOUCDIHC^TKEP THROU&H PANELS 
TO MOULPINfö ON OTHER PACE. 

FACSIMILE DOOR& REPLACING fIRE PAMA&ED 
ORIfrfNAL^. CONCERT TiALl FlA^ NO £OUNP 
\AmV? TO ENTRANCE POOR£,<50 COOP 
£EAl£ ANP ^Ue^îAKTIAt CON0RPICÎION 
IMPORTANT.FLOOR hWWï UPIWEP TO O0£E> 
APEOUATEPY ON Wb. 

50mm 

R)M&PETflRE^flOPP 
• ^ E A U U N P E R e O M M 

WIDE POOR 
(Î/PEG-A BY 
£EAEMA5JER PTp) 

DOORS 
#)URCE : MET.KR.BOtTON 

9 4 



SEALMASTER PEFA TYPE ELADE 
SEAL REBATED IKÎO A SLIDING 
POOR.SLIDING AGAINST A PVG 
STRIP ON THE FRAME 

SLIDING AND TWO-YVAY^WING POORS 
CANNOT HAYE REEATED FRAMES AND 
SO GOOD SEALS ARE IMPORTANT FOR 
ANYTHING MORE THAN NOMINAL 
ACOUSTIC PERFORMANCE 

ADVANTAGEOUS OVER SOME Ό ' COMPRESSION 
SEALS' IN THAT ONLY LIGHT CLOSING 
PRESSURE NECESSARY-' SUITABLE FOR LIGHT 
POORS ANP SLIDING SA?H WINPÔYYS. 

ζ 

ONE-WAY SWINGr DOOR. 

Β 
TfellUIIUIUIAJllMUIBll 

PEFA ANP PEF5 
'WIPING' GBALS 

SOURCE :SEALMA?TER LTD. 
TWO-WAY SWING DOOR 
SOUREE-ARUP ACOUSTICS 

SEALMASIER 
ITYPE'ROV -
ELASTOMER 10 
! INSERT STOP SEAL 

— 1 / 

JAMB PLAN DETAILS 

INTUMESCENT STRIFE 
CARPET INSERTS-
CARPET kmm <30UNP AT REBATE 
AHP PUFFERS CLOSING IMPACT. 

INTt/MESCENT STRIPS 
CARPET INSERTS — 
AND PACKING 

Π Π Π : 

0 10mm 

9 5 

DOORS 



SECTION E W Ä f l O N 

AUDI70RIA EQUIPMENT 
ACCE<5£. 

^rrnrn tfttl PLATE 
CA&INfr MlWOmw 
ANT(-VI&RAT[ON 
PAMPINfr 

MINERAE WOOE PACKING 

-5θ7ο PEKPÔRATEP £ÎEEU 
MINERAI/ WOOU UN1N& 

MI -V IBRATION MOUNTS 
PETAIE 

ΡΕΑΤΕ mm 
WtfH 0mm 
DAMPING 
PFTAII/ 

DOORS 

not to scale 

9 6 



707orWiWI0N£Tö 
METAL UNINfr 

POORÖPHW '.1540X2040 H m 
OPERATION : titcm\cAi-& POOR 

m?9 ANP AA0V&7 4^° TOWARD 
W m TO ^EAL AT ANP f RAME 
ί £ Α ^ : BUEEER & A W & 
POOR :9ΟΜΛΛ THICK. Iß/VW 
Ö̂CKWOOU GORE, IOWA PWWööP 

AND Ζ M M ^TEEb 4rfEET EITHEfi 

&0OD rWöRMANCE WROU&H 
THÊ mEQUENCy RAN&E.AI/TfiOU&H 
EöW TREUEN« PEPiföRAAANCE 
PE44THAN FOR THE I^TWDIO 

IIWff iATH). 

W Z O N T A E - W I O N 
POOR & LAPE ANP TRAME-

I 7 0 

g 90 
S 4-0 
I ?0 

.20 

STUDIO DOORS 
mw-w^hvm INSTITUTE 
TOR PNV!RONA\ENTAUtt^lENEi 
PEtTT / M A I W 

50mm 

9 7 

flEfcUf fWAED OP^NINc? 
IN (VA^ONRij 



' O V A T I O N NT£ . 

A 

—^* r-

— —• — Ν M ^ φ φ > S « 1 Ο ς-Α - S Ο VI·· — Ο 
— — — Μ ρ» ^ 

not to scale 

DOOR ÖFmW-SOOXWK) ÜIC?ff 
OPERATION :WTPilCAL-4UPIN(7 
PANEL Wm-WO Kû ( 4 0 0 0 lb*) 
££Al>7 : PöUW* RAM"? IELED 
9 7 DIA/VtëîSR . O A T K E ^ PEH£ !/EADiN(7 
EDfrE £EA!^ 

DOÖPi · 152ΛΑΜ THICK Wlîft £ΕΑ^ 
f l&RE COPie. PlöCKWÖOUÖ-eOMM 
LEAP 0Λϊ> WITH 

frALVANIZEP 4ÎE&L-

GOOD ^τΕΑΙΑ THICK LAMINAR 
(«TRUCTlONANDWEIftTT 
(?IVE 0OOP ^OWNP f T O E f l O N 
??mnr\& AT ALL MWMV? 

STUDIO DOORS 

POOR LTP 

9 8 

•HORIZONTAL MOTION 
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ZK 4K IK 2K 

ο 
te 

/ 

V 
POMßt̂  ewZJN& / 

·-

1 ι ι ι ι 
m %o 500 iK ZK 
çpfecr or AI^PACS WIPTH ON 

P01W UIM-W 

4 K 

250 Ç0O 

P p f » ff&HAHÇ mm WINP6W5 

30 

2 0 

7 

2% 500 IK ZK 4K 
EffÇCT Of 6U£S THICKNÇ^ ANP AIR #AC£ 
ON r w p p mnm 

l. 

A. 

47AM WMINATPP 

4 AYA 30UP-
J I 

ÇCÔ IK 4K 
ffwm vu-. 
F F F K T OF LAMINATION 
éOUNP INFLATION OP WiNPÔTA# 

ÛP£N WINPOW 
Û F P N A W WINPOW 

oppwpffht 

$pa9PP jm-mm 
ÖNPfPAMPFIXPT>. 
AP0ORPPION INRPVÉAlS 

έΟΜΝΡ R P W I O N 
AY.I0O HZ 

0 10 
"Ö 20 

ur το I
e
? άρ 

MP TO 3 0 ifE 
up το y? àb 
w το 4ö 4 b 

UP Tö 49 

W I N O O W S 
PlPKINfTûN PLAT (ftAiS PTP/ 
E P S PIOPSF jgg / 

100 



^ 5 0 

2 · 4 5 

§ 20 

Γ Χ"" 
" y \ 

Y 
6 ANP 6 

I I I ι I 

25 250 500 1« £Κ 4 Κ 

C^om το mm WITH PAN£ 
£ R A W I 0 N W w w ) 

0? 290 500 IK 
Bf?m OF f RAME œ 

Alfl£PA(# 
-20-1^0 m m 

2K 4K 
flWNGY-Hz. 

IK 2K 4K 

NO UNIN0. 

125 250 500 

BffBqioQiö i i -PA«Ana PANTIN 

—gfctmum G o » . 
Tf lWUAMINAftP 

^38dB 
WW LAMINATED 

Mi NIAAAb Î^RAM I NO 

129 250 m IK 2K 4K 
imU OFUNINfr A I W W & ^Ptr^ 
Of P O I W WINPÖW.Z^ww P A N ^ 
£ & B W I Ö N lOOmw 

mm. 

SOURCE P f l . M C M » W I N O O W S 

101 



3hW 
mm Ψ Ε 

Γ 
U 

32dB 

HEAP 

&açs 

Qumo 55 MK m. TYPE window &y 
ymmwiHVow co. ltd. 
E ö r 

PYO R U N N E L 
SEAU? 
E I L E 

PIPING END Π Χ Ε Ρ END 
125 25Ö 50O JK 2K f K 
FREQUENCY H Z SOURCE :AIRÖ LTD 

ΤΕ0Γ COMPITION • • e O O X T O WINPOW IN m BRICKWORK. 
WHERE NATURAE LIEHT Hh HÖF ESSENTIAL IN A 

not to s c a l e ELEVATION 

Ε 01A2EP WINPOW PANEL, FIERI NOTONS 
T ^ Î O T C W GOMPOSHE (7LA^/ INSULATION ΡΑΝΕΙΣ 
MAY BE CONSIDERED-
S m m . G P A ^ S I N G U L A T I O N %tit>.RATING 
S 65 37 
10 26 3 f 
10 05 36> WINDOWS 

102 



CONVENTIONAL- CRICK-CAVITY-100 Ê10CK 
-PI/AßTER WAU-. 

HARPW30P eitëffcYAÇ 240X70 ÛYPPAU/ 
MOTION WITH. <X3fTW0ûP PAOKINfô ANP 
ΛΛΛ9ΤΙΡ AND (JACKET £PAL6. 

Î3 CLEAR flÖAT 

"!W!N ANÛDIZEP ALUMINIUM 5HPIN& 
OFÇKÎN& UfrfflS Tö TfWAt5$ 

S3 SOUND" AgeO^mON &ÖARP L(M[N& 
t^TWPPN OLfTPK ANP INNPR 

frAN$H0WlN6HITANPMfô 
ACTION YV-HPN OPPN. 

INPIRPCT ΡΑΤΗΤΌΚ 

HATIN&CTA53^LY 
UP-tOA0dS>. 

W I N D O W S 

0 50mm 

103 



6 FLOAT GLAS IN 
RESILIENT BEPPIN6 
10 BEADS 

1Ç MINERAL TILE 
50UNE ABSORBENT 
LININ& TO ALL EVENT5 

•HARDWOOD FIXED 
OUTER FRAME 

&LAS5 SIZE MAY BE 
YAPJEDTO SUIT WINDOW SIZE 

C o 

300 
10 FLOAT &LAS5 IN SLIDING 
PANELS Of ANOD15EP -
ALUMINIUM 

MASTlO BEPDIN&ATOUND 
FRAME" 

ELEVATION 

RATING OT ASSEMBLY UP TO 45 Ô£>. 

NOTE: INNER FRAME COULD ALSO BE 
USED TO UPGRADE EYISTIN& WINDOW 
OPENINGS. AN ORJEE MAY W Y E TO BE 
FORMED THE 300 AIR 6AP 
MEANS THE WINDOW Α%£ΜΕΈΥ £ WIPEK 
THAN THE CAVITY WALL AROUND. 

WINDOWS 

104 



BO mm & U X K W 0 R K 

2 Ç A C 0 U 9 T I 0 PANPUUNO 
ON &ATTÇN5 W I T H 
7h MINERAL- WOOP WWVM 

TWIN 100X44-HARPWDOP 
-TRAMP© 

I N mortem 
GHANN&L8T0 
ÜARDWOOP B W S 

PLACK ΡΑΙΝΕΡ tXM&T 
TO M1MPKAP WÖOP UNlNfr 

H SöFIWOOD O P R W 
UNIN& 190X36 

t£PTUK& THEATRE-
OONTKOU ROOM 
60WKC x̂r.Κ .-HARRÎô AKPHTô 

?PPARAT£ PRIOK WAP05 
NO TIPS 

•- &ΓΑΚΑΤΪ· PONPRPTÇ UNTPP3 

£X 75X50 -HARPW0ÖP 

% X 4 W A I / U M I N I I / I M TÇÇ 

W K I C TAP5P £5 
MIN&RAP- M)0U PINING TO 
19 £POCKft)ARP UNINfr ÊfcPttëD 
IN MA5TI0 TO ^TRi/ICTURÇ 

TIXPPPANP>: 10TP0AT6PAS5 
<?PT IN NOM -HAKPPN.IN& MASTIC-
OK NPOPRÇNfi 5ΗΑΝΝΡΛ5 TiBPP 
W 5ÖX5 APMMIN1MM TC£ 
f IXT-P AT 2£6 PS 

föWVAm PANE ANP TfrMV\£ 
G TPOAT &LA53 

OBSERVATION WINDOW 
α ι υ υ π ι ι ί -
ο 100mm 200 300 

105 

e T U P I O WINDOW . 



1 
CL 

L 

DKY M I N O 
m? 

1NWARP OPENING 
H Ö H T 

&AP :T^T&Y(WiNfr POOROR 
WINPOWÎO PLASTICINE, COMBINATION 
OF ι m\?ç> MAY m mmm 
i f POOR ΥνΑΚΡΕΦ. F I X I N G £Y A D H ^ I Y Ê 
OR £ T A I N L ^ <mi9ih?Vfo O R 
feA6<7 TACr\£-

F T ^ H f l T T F P tD 
fftAMfc - M A S O N R Y W K ? 

P R Y & A 2 1 N ^ T R I P 6 X 4 l l P T 0 
10 X 9 m m ^ 0 Ä &AP£ 2-2-9 

V - ^ T R I ^ U £ £ D f ö R POOR frAP£ 
(OP X ID) U P T 0 ^ X 2 & 

OK H O O K F U N C T I O N 10 PARTITION 
£ I Z # ? ^ X [ ô U P 10 120X10 

TCIAN(H£^lPOffflfö 
60ÖP ^ A U TOR UJW 
α Ο ^ Ι Ν Ο fORCE. 

Y - £ T f » 

^ U ^ T O a i P I N ^ e A G + l 

MANTON I N W T T O ö f l 

R » ! £ N T mmow 
IbXB 
NO STRICTION TO WHEEL-
CHAIR TRATTIO · U££f UL-
ΓΝ f10£P ΓΓΑ16 OR £0fl00L9 

not to scale 

WINDOWS 
DOORS 

S O U R C E ; Tt iE Y A R N A M O 

RUBBER torn) i-m 

106 



LIN
IN

GS
 

107 



ΑΡΓΡΙΡΡ mmico Ï E » 
PROHIEP PROPRIETARY — 
HAKPWÖ0P PANELS, 
PATTERN PERFORATED 
H? SKETCH 

50X50 MM*? το ŒIIIUO (OK WAPP) 
Ö-I 0 3 5 0 80 0 - 4 0 0 · ^ 

PPOPKIETARy VINklU •— 
COVERED £TEEP ^PAT^. 
(Ä-A-Y^TP^PTONP) 
W? PIEPE MEMBRANE — 
25 ΛΛΙΝΕΡΑΡ WÖÖE QMIPT 
- m 0W 010 050 0-97 

ONE £IPE NOT 
PERPORATEP , 
PROPRIETÄT ( H A U 4 E P A A A N ) — 
PARTITION WITH OPTIONALONE 
PACE PERFORATED 
(NOTE •' PERFORATION^ KEPPICE 
CöUND I N F L A T I O N VAPUE 
Of PARTITION TO &og? Oft U 5 ^ ) 
046(lûô-3l£0Hz).0-91 (4Ö0-IZ50 H z ) 0 · # Ρ ( ΐ ω θ - & ) 0 0 H z 

nnrmi i _ 
0 100mm 200 

300 

20 PXTKUPEP CHIPK^KP -
PANELS WITH ΡΕωΚΑΤίΥ^ VENEER 
3 CONTINUOUS 
36XZ5 SoTPWOOP BATTEN

1
? WITH — 

FU^NM I N F L A T I O N BETWEEN 
(H£ 0 5 ^ 0-40 0-&0 o e ^ 0 -E5 

W A L L FINISHES / 
PARTITIONS 
éoMNP ABSORPTION. 
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ο 
Ο SOUP &Α&Κ!Ν(? 

3 0 0 mw\ 
AIR S PAPP 

MPPIUM WPAVP 
Of PWRTAIN& -HMN& 

IN mrrciis 

TOO LOOSE A WEAVE DENSITY 
ANP MATERIAU 10 ACOUSTICALLY 
TRANSPARENT 

MEPIUM WEAVE; GIVES Ml/GH PUTTER 
ABSORPTION THAN 1. OK 2. TEST EY 
TRYING TO BLOW THROUGH MATERIAU. 
IT SHOULD EE POSSIBLE TO £>LOW 
THROU&H THE PA&R1C EUT WITH SOME 
F£& (STANCE'- FAERIE HAS GPTIMl'.M 
PLOY/ RES'ISTAv'.:;p 10 <sou':p 

TOO TI&HT A WEAVE ANP THE MATERIAL-
IG ONLY GLIGHTLy SOUNP ABSORPTIVE. 

ROOM E L E V A T I O N 
AféAS OF OU RTA! NS PISTRI&I/ITPPL 
ARQWNp ARE AlORP P F f P O T ! Y £ 
INTFRAYS Of SOUND ABSORPTION , m , 
ANP &IYP MÖR£ PYPN SOWNP QUA PITY 
THAN IF CONOPNTRATbP ICS 0 N £ ARE-A 

AGSCFIFTION. WAIWTEFISTIC 
OF THIN CUPITAIN NOT FIUMS 
IN TOPPS SPAOPPOFFWAPU 

PSST USÉ Of OUKPAIN & AS IN PLAN, 
WITH M O » WPAYE-fRSP STANPINS 
PIVIPPR SUKPAINS ARP USSS PfFUCTIYE 
E/URTAINS ARE A S-/MRLP METHOD Of 
PROVIDING AN ΑΡΑΡΓΑΡΡΕ AMOWNTOf 
AbS0R.P7!'"N tS. IN MUSIS PKApTlOE R X W ^ . 
CURTAIN LINING AUSO IMPROVES SOUNP 
Â SOPiPflON. 

CURTAINS 

not to s c a l e 
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QUIUT Wmi EMET INNE; 

HUNfr Off ROOF r t ^ U N ^ 
. .mm 
ΓΛΕΕ 0 

2 0 0 AlKÇAf 

z c m w i o PACK of 

mmo HHIN& 10 vme? or 
MEÎAU CANINE TO 50 MINERAL 
WOOLCA$IN& mmwmb 
Mil FAGIN&^&N&ITO LOCATION 
(MAX 1N£UMTI0NJ£I£EWHER& 
INNER FACE- FWTifDR MAX 
ABSORPTION). 

% X % M ^ A N ^ f R A M l N ( 7 
miMl ATTENUATOR 
POlW^KIN ATTENUATOR 
GOOP ABSORPTION Of N0!$E 
SENERAT£t> WITHIN $fACE 
ACHIEVED & Y ^ I N & AB93RFT10N 
ΓΑΗΕ16 Off WAU£ AND 
M*&D ÎOÏ\ A (5ΕΝΕΡΑΤ0Ρ\ fr®M 

6 610 20 10 6080 100 
m\Ö OF AVERAI AE^ÖRFTIÖN 
«EffI0l£NT£_0& 

ί>(ι 
K E V E R ^ E W FOR. EXAAAf L£ 
IN FIANT RöOWfc OR OjmK ^PAC£4 
WITH ALT tfARP f lN I^HK LAN E£ 

iNTwucTNfr ^mmmm. 
THE LAW Of PIMINfê+W RFTU£N£ 
APPElFA -HO W£Y£R, A7T+JÇ QUANTED 
of AB^PTION « f A ^ . 

ACOUSTIC L I N I N G 
ARCHITECTS 
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iXTBRNAb fAGB; OF 
ATTENUATOR. 
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WILTON CAflffcî ON TOf UNPEKlAy 
WIPTON mm 
7 4 MM C0RP£P ΡΙΙΈ70 CONTIWT GAI 
THIN CARPET &ONPH>TDf tu&&w 
UNPÇPiLAy 

eo 
% A 

s' 

f » I 
/ 

t 
1 20 / 

/ 
/ 

/ 

/ 

10 
/ / 

/ 
/ 

-WIPTONCAJW ^ 
-THIN WPON CAflPef 

^ U N 0 l £ U M 

GUfrHIONEP VINYL, 4HPPP 
Qt&HlONPP Y1NYP <τΗΕ£Τ 
ONLY 3ΜΛΛ THICK ffOPYTPlPAP'.Ô^M.) 
ON A CONCRETE CAN 
IMPACT W t N W ^ l ö N 
TEftfORMANPE, F>XCEEP1N(7 
ÇKAPE ι mwmmh. 

wxm> MATERIAL 
FDPl Ηΐ^ΡΙΤΑΙ^,^-ΗΟΟΡτ' AMP 
ÖPP PEOPLE h O M E ^ Y W f ö 
P 7 W T PANNOT ^ U £ E P 

FlNfrHEfr r&ft? 10? DEFINITION 
40ΡΓ CUSHIONED VINYP 4HPET 

THIN CAPiPET WW 
UNPWPAY.THICKCAftfET 
WITH Oft WltHOUT UNDER-
LAY, CORK TILE? OVEft 8ΛΛΛΛ 

mm GONCfiETE .TEWWZO, 
PVCTIPE^WOOD ΒΈΟΡΚ. 
MASTIC A^PHAPT. 

F I N I S H E S 
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PAÎTBPiN 

Oîb 0-96 0-91 0-6& 081 
(ONEPIftfc PEPi^UAfiEMETPIi) 

PATTERN OPTION A' 
W BOUT ^ J W T I O N 

ALUMINIUM fflAMlNfr 

-MlNERAbWOOUaA&S 
FACED IN WHITE PIN m 
TK4UE 

PATTERN > ' 

THÎ pOfVAÖpACÖL^TlCAU 
CLWflOUfrU^EFUUfÖFI 
INPl#miAU-$UlU>IN6£, 
WORK^HOf̂ AIRCRAPTHANtT^ 
WHÇRETHÇRE fr LITTLE 
INHPTOT AÇ40RF5ENTMATJRIAP 

50UT FIXING 

^PlfWP ^ I N L V 

(YAftlOU^TANPARP 
Wfc AYAIPAbPE) 

O V E R H E A O SOUND 
A B S O R B E R S . 
^OUROEWKYvOOPPTD 
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O f f S O U P W A U / 

\ 

è o r o c k w o o l ^ c a E ' 
RWI ,23 Kû//Vf FIXED 
PlR&TflfGOUDWALL 

F!XED300 0f f 
eoup urn 

0-00 0-Z0 m 0-60 0-95 0-95 045 0-70 0-65 095 060 0·Ι5 035 Ö-8S Ö-80 089 0-60 
e0UPi(£-WÊ INFLATION LTP 

> 

0 

?00 

•6fr 0-75 0-75 0-85 0θ0 0-60 
£ 0 1 « W K WO0P WD 

1-0 Γ -

£0 MM MINSflAPWOOP 
^ ΑΛΛΑ 

ΙΟΟΜΑΑ 
VARIATION o p i f WITH mcm& 

mm-
ROCKWOOPPTP 

% K o / M 4 M I N O R A I ' WOOU 
— 71 Ka//Yf 

169 
VARIATION 0 T « WITH p a & l i y 

ÄlTttOUOH 40UND A^OPiPTlON 
Μ Ν & ^ Γ ^ 0 Λ Λ « = Ο Τ Ο ^ = | · 0 
(fUPU m LOTION TO COMPILE 
£XCES6 OT 1-0 CAN OCCUR. 
TH16 APPARENT ANöMAPy 
l£ PMftW METHOD OT 
MBVäWMfcNT. 

SOUND 
[ABSORPTIVE 
.LINING 
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Ή f 
OUJ[ RESONANT 
LENfrWkwi FREQUENCY t l z 
2 5 ( h rlOO 

1 0 0 -

50-

25 -

10-

5 -

2 , 5 -

F 3 0 0 

L 2 0 0 f = ! 2 8 > / Ï Ï B 

H 0 0 

h 50 

ZOO mm 

- 2 0 
- 1 5 

NOMO&RAM TOR COMPUTING TttE TIEUMOLTL 
FREQUENCY ?OR eUJTTED -HOUIOW CONCRETE 
ROCK.(#)URCE-ttERR!Cft LABORATORIES 
PURPWE U N N H W . INP1ÄNA U.Q.) 
Afr5ÔRPT10N COEFFICIENT^ WR <510ΠΕΡ 2ÖO 
ßtOOK FlPPEP WITH îl&PiOl^ 
ÄMTER IAU 
0·7£ 0-55 0·% 0·9Ε 0-55 0 - ^ 

not to scale 

ft. 

a o T 
WIDTH 

ρ 25 

- 2 0 

- 1 5 

- 1 0 

τ r 
1 Γ 

I 
1 τ 

I 

/Ν 

LcAvny 
H f l l W BRICKWORK 

m. P I A ^ I C ^ U M Y E N T ^ 
0Y ΚίίΟΝ'^ VENTILATION 
EQUIPMENT LTP 

- 5 

-k 

- 3 
L-2,5 
A 61MIEAR EfTECT \9 OBTAINED TR0M OOT£ (N 
BRICKWORK WITH CAVriV BEHIND (N6IB :liAf 
INEFFECTIVE TOR SOUNP REPUCÎION W E E N 
^PAC^)TO Η®&? ÂféoRPTION CHARACTER-
ISTIC LAVATORY TE£fc ARE REQUIREP TOR 
7HE TOK(£PACIMS ANP 9U)T PATTERN 
PROPOSED. APPLICATION SELECTIVE A^RPTION 
AT LOW FREQUENCIES 

S0UN0 
ABSORPTIVE 
W A L L I N G 
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'mum mm w B L Ö C K E UTP.,7EtfÖRP 
m 

19 
£A3 

ι/ ?1 \ ±20.6 
. 5 0 

8.7 

Ο ο : 

215mm 

125 250 500 IK 2Κ W 

absorption <mwm 
OF GTANPARP FAIRFACF-P 
PRKWVORK 

125 250 500 IK 2K W 125 250 500 JK 2K 
AIKÖLTP 

ΓΓ 11 II .1 I k ί II: ! I J 
ι ] | II 1 1 1 I J U II 1 
ni".: 1 1 I III 
I II L I 1 '1 11... 1 TT 
III 1 I I 1 11 I J 1 111 
1 1 I ι i ! ι II 1 III 1 

II ! 

II i 
I ι Η ' 
I i II ι ι ; ι in 

1 ,.:| 1.1 II 1 1 1 
I i 

II. : 1 ! Γ" 1 .il II I Ί 
II II Ill 1 1 1 II 1 III i 

1 ! II 1 II 1 1 "ΊΙΙΙ 
J U II 1 1 [ " 1 1 III 1 

om\M mm mow MAY &T> ommi\> το SOFTEN 
TUB 60UNP QWAHTY OF A ÇfACE- WHERE HARP Vm\V>> 
m mump, A MIX of THE ζ TÎPB& . mu, mm 
m>mw Â oRPTioN IN m mm ^00-2000^. 

. 

UkVATlON 
rum r 
0 10mm 

SOUND 
ABSORPTIVE 
W A L L I N G 

not to scale 
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ACV&Ï PANEU 

r iJUIJlJU 
0 100mm 200 

aw- mm PAN&^/COLUMN.... 

ô 

WOOUUNlNfr 

-HORIZONTAL- SECTION M'A 
ArmxMktmtft m 

CfiANN£l£ 

mroMw mo\A 
? A N ^ T 0 40FflT 

CURVED lü&mimm 

-UNE Of U.C. 

VERTICAL ACTION AT V 

I M I O R V P V 
No WORKSTATIONS£H0WN 
4 T E E L f H A M E P OPEN PIAN 
OFFICE WWW. ^ 

CP&lHfô ACT NOT ONLY Ah 
f&ciAmttiWTAm 
AV^PACE A^öRbEP^: 
OTHER £0UNPA&6*)RPTI0N 
Vi CAKPET^ÉANN(7 ANP 

300 

S0UN0 ABSORPTION 
P A N E L S 
£0URQE : gPP ARCH ΠΈθΤ£ 
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Ι·2 

S O-ß 

I ο * 

S 0 2 

ο 

Ι \ ^ 
I 

/ .•' \ 
/ / / \ 

\ 
Ν 

\ 

\ 
— · · 

·"// 
\ 

\ 

7 
\ 

** 

IZS 150 500 IK 2Κ 
FREQUENCY -Hz 

WALL ΡΑΝΕΙΣ CAN £Ε DESIGNED TO 
PROVIDE AÊSORHlON OVER A NARROW 
RANGE OF FREQUENCIES Vi ADJUSTING 
THE GAP BETWEEN PLAN KS. THE PRINCIPEE 
OF T H E S I T RESONATOR 10 THE SAME /YS 
FOR A HEEM+iOETZ RESONATOR; RESONANT 
FREQUENCY BEING PEPEWDENT O N SEIT WIDTH 
PEPTfi AND CROSS SECTIONAL AREA OF THE 
SPACE ßEHlNP THE SLITS TORMED EYTHE 
PLANKS. 

SOLID BACKING 

4£ MINERAL WOOL 

y n L— 

TiOKlZONTAl- PLANKS 
FIXEE TO YEfTHOAL 
&ATTEN6 

HO SAPS TO limm 
DECK 

I U I N N M 1 Ι 
0 100mm 200 300 

W A L L PANELS 
SOURCE FURRER 
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SLOTTED 
DIVISION 
PANEL-

SIPOREX CONCRETE SM0S 
ROOf PECTINS' ÎO KEEP 
OUT EXTERNAL NOISE 

aanjuii 
0 100mm 

SIPE GALLERY 

ÎHEACHER 
GEAT UNITS 

WALL PANELS (AREA 
PISfKl&UTEP AROUND -HALE, SECTION 

500 mm 

FU^HFACETOFINISHBS 
FOR SPORTS USE SSTEPy 
10MM LAMINATE 
FACED PLANKS 

•2ÛÔMM.&OCK 
WALL BACKING 

EÖMM. MINERAL WOOL 

SECTION 

P L A N 
WALL PANELS ARE INCLUPEPTO SATISFY FUNCTIONS: 

DECORÄTIYE TREATMENT MATCH. ING SEAT UNIT STACKS 
HARDWIRING ANP CLEANAÊLE FINISH FOR SPORTS 
OR ARTS USE 
SOUND ABSORPTION PANEES.'BUILT-IN WALL 
ABSORPTION IS NECESSARY TO PROViPE AN 
ACOUSTIO COMPROMISE fùK A VARIETY OF 
OCCUPANCIES AND SEATING ARRANGEMENTS. 

HALL IS MULTI-PURPOSE 
VOLUME 15000 CU.M. 
MAX CAPACITY 1700 
TARGET ft.T. IT SECONDS 
ATSO0-HZTOR2/5RD^ 
OCCUPANCY 

W A L L P A N E L S 
SOURCE ·'Era Of CARLISLE 

200 300 
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INflLE 

1HIN ÜWV\) J 
-HARDBOARP 

1200 IHM PANEL 

LOW fREQUENCY 
MOPULAR 
a c o u s t i c 

WIDEBAND 
AAOPULAh 

SOUP ttAHDEOARD 

m OPIATE 
INSERT 

ACOUSTIC -ι 
PAP J , 

FO 
LOWTREQLIENCY & X E £ PROPOSED WITH WIPE WND VMZ Aft, 
IN RATIO |:2,70TALAF1BA F50M 2 , fORA STUPIO HEMODELUNO 
10 ACHIEVE flEVERÊEflATION ÎIAAB <09 £ΕΕΌΝΡ9 FOR o-fr-
TREQUENC1E6 Ê t fWEEN 65-4*Κ Ήζ, V O L L « ^ M ? 
f LOORf lN^H 'CARfC f . 

MODULAR ACOUSTIC ÊOXES APIE Of PARTICULAR USE 
IN m ) A P C ^ Î ( N ( 7 AND ftADlO STUPIOS « Κ SPECIAUX 
ADVICE CONCERNING USE- 60ME U£E OP £UPfi PANELS 
MAY MADE IN CD. MUSIC RO0AA£ ( DiOTtiEQUE£ 
DECORATIVE OPEN WEAVE f lNtëH MAY E E STRETCHED 
OVER PANEE fflONTS. CHECK ANY REQUIREMENT föP 
TIRE RESISTANCE. 

EACH PANEL PEPifORATEPtlARP&OAHP 
PRONT PANEL 
2S% P O T A T I O N S ) 

&> 129 
f f W N C Y VIZ 

250 m IK 2K 4K 6K 

EP UNIVERSITY Of SALTORD 
VY&&KJN& £OUNP LTP 

riJTJTJlJlI I I 
0 100mm 200 300 

M O O U L A R 
ACOUSTIC 
B O X E S 
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h PHOT 

SECTION 

S K E T C H O F 
I N T E R I O R 

STA INLESS S T F E L 
S U S P E N S I O N PLATE 

2 S M M E A R A F O A M P I N I N G 

ι ω E V E N L Y Pi-srcietrrED 
7 £ M M P1AMFTER-HOLES 

S P H E R E A N P C L A M P 
SOURCE

 :GILUNS0N &ARNETT 
ANP PARTNERS 
ARCHITECTS. 

0 500mm 
THESE ERP ORES ARE USEP IN SEVERALSWIMMING ANP LEVURE POOPS TO 
HEPP ÄES3RG THE SOUNP OP SHOUTS ANP SPLASHES. POOP INTERIORS 
ARE PROBLEMATIC r f CAUSE Of THE ΝΕΕ Ρ FOR HARP PAAAP RESISTANT 
MATERIALS,'AYOIΡ THE USE OF NORMAL ACOUSTIC CEILING PLASTER WHICH 
AZORES MOISTURE TO MANY TIMES ITS OWN WEIGHT ANP FAUSOPF 
CEILING SOFFIT OVERHEAD SOUND 

ABSORBERS 
not to scale 
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I 

1 

90 

80 

70 

60 

S) 

40 

% 

20 

10 

Λ s 

\ 
\ 

'S 
P\ ν 'S \ 

,\ \ Ν 

s \ 
ïx Λ s 
ÎS % 

•x" 
Si 
& ' * * X Six* 
! * X 

• X * ig: ·:·:· Si i'iv 
:·:·: :·:·: ·;!;·; ;·χ· • χ * 

iiiiiii x* ! * X ig: •δ Γ" 7 IQ 

NR 
100 
9 0 
90 

8 0 
ft) 
75 
70 
GS 
0 0 
55 
CO 

SS 
30 
I S 
ÎO 
10 

£2\ 

C D 

IT IS CONVENIENT TO -SPECIFY THE LEVER OR A f ARTICULAR NOISE Vi EQUAL LOUDNESS CONTOURS WHICH KECO&NISE THAT 
THE 4UEJECTIYE RESPONSE ft* THE EAR IS TO TINP LOW-TREQUENCk! NOISE LESS WOTiEEAEEE THAN HIGH FREQUENCE 
FOR THE SAME 40UNP POWER L F Y E L T H E CONTOURS m% ARE NOISE FATING [HR) CURVES, ANOTHER ft)PW\ IS PNC 
CURVES WHICH ARE VERUJ SIMILAR AT MOST fREQUENCIES CURVES CAN &tttâ>TO MONITOP THAT THE AMEIENT SOUNP 
UEYEP IN A SPACE RS MOT AT AH UNSUITAELH WJH LEVEE DUE TO ECIERNAUVENTiLATION, MACHINEE OK ADJACENT ROOM 
NOISES.THF MAXIMUM fsAND LEYEL OF THE NOISE SPECTRAL PISTRIBUTION DETERMINES ITS NR CURVE RATING. 
WW INSULATION VALUES SAN EE USED TO CHECK £GUNP PENFTWINO AT EACH FREOUENCy §ANP A M B I E N T NOISE CONTROL ( 1 )| 
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CENTRE FREQUENCE OF ONETHIHPOCTA\J Ε BANP [Wi) CENTRE FREQUENCIES OF OCTAVE EANPS 
NOISE RATING CURVES-OCTAVE ANALYSIS 



OCTAYE 

tmy&h. 

& m ι% m ικ m 4κ 8κ 
FREQUE-NEY H z . 

NO££ANAU#IS IN A C A N T E E N 
GOUREE-PARKIN 
A N D CÖWEUE. 

CARE4HOUCP & E Î A R E N THATFlfrURß? PREPARE FOR 
OCTAVE BAND A N A L » A4 ONE-THIRD OCTAVE 
13AHP REQUIRE OF THE Wfê ^ E Î O F N R C M ^ . 
£EEACH£ OF THE REPWCEP &ANP-WJPTff COMPONENT 
INDIYIPMAE EEVEE9 A R E A£0l/fT5db DOWN AND 
THE ^ f t> OC1AVE NR CWRYE& AEWW FORTHIN 
WHEN 'ΑΡΦ OCTAVE 5AND lEVTEf ARE APDEP 
WmiRA HIGHER FIGURE A ^ T H E LEVEC-
OVER TffE WWTE FREQUENCE W £ . 

RECOMMENDED NR. EEYEL5 TOR AM&1ENT 
NOI^E CONTROL TO £ W T W££ 

NK 

^TUPIC4 <£fACE£ TOR REC0RPIN5 OK &R0ADÎA5T 15 
CONGERE HAEE5 IÇ-20 

THEATRES, MWlTkPURR^É HAEL^ 25 
CONFERENCE fö}0M5, COURT RÛOA^. 
HOTTITAE WARE5, jiOTEC B^DROÖA^ 25-20 
U Ê R A R ] ^ 
CLA^ROÖM^ , MEETING PÖOM? f O R ^ M A C C - 3D 

CROUP^EXfa f f l yC O f T T O , t i O M P ^ . 
KE^TAURANT^.OPEN PUAN ANP C ^ N E R A E O F F I C E ?5 
CAFETERIA^ CIRCULATION 40 
KiTCHENCaôlltT? AND WORKSHOPS 49 
CAR P A K K ^ O P P I N C M A C P 7 , m>. BAIL- 50 
OR AIRPOPT C O N C O U R E . 

OFFICE [TfPINP.WOPlp P R C i W ? MACHINEE) ^ 5 
W O R ^ H ü P ^ J N P M ^ T F i l A P P F i Û C P ^ &S 

At>[h) Mmh 5 - 1 0 ΑΕΟΥΕ 

RFCCMMEWP Ν Fl L PYEf 

AMBIENT NOISE CONTROL (2) 
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60 
59 fTiEff-RRED 
% NOISE 
4£ CRITERIA 
40 
30 
26 
ÏO 

20 50^050 100 200500400 6 0 10 & 
FREQUENCYifc 

MOFIMAL-blNAUPiAL 
MINIMUM AUP1&E 

nap. 

Nft CURVES TBHPTO Bfc U ^ P IN EUPiOm 
WHERE AS IN TttÇ USA TttE 07J ?KVrEfWEP 
NOISE CRITWUA (me) twm \m 
J W A P E P m WÜW\ vnimiw 
(NO w?m.Wa HAVE, ttowem NOT 
ftWïmV UNIVÊf^AP ACCEPTANCE. 
( M A I S O N WITH + Λ ( ι η^ r i ^ k i r 

THE EQUAE U)UDNES£ CONTOURS SHOW^ 
THE INTENTION Of E-ITHER SET OF CURYfg 
TO REFLECT 1HE PlfFERENT SENSITIV ΠΥ Of 
EAR AT P l fFWENî FARTS Of TttE 
FREQUENCY RANE£. 

A M B I E N T NOISE CONTROL (3) 
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W i i i i i i 

UNT015 TO POfBLE WALLS 

• R E N D E R O R PLASTER W I S H 

MINERAL WOOL PACKING 
TO 5EPARATE WlWlfb 
WORK INFILL 

- Β MINERAL W0Û, 
5LAI35 mm\h 
DENSITY -HARD 
PACKED 

(5 

-GUILDERS WORK SAME 
DENSITY Ä5 WALL 

_ FLANGE FULLY PFPDED 
ALL ROUND IN NON 
3ΕΏΊΝ& MA5TIC 

S E Q U E N C E : 

l.-holl Λ. pwlders work f i l l 
I. PUCIWORK 5. RENDER 
3. SLEEVE 6. LOOSE FIANTS 

angle ikon 
S U P T O r t 

FLAT U<%> 
ON ΑΝΤΙ -
Yl&RATlON 
PAD 

PUCT 

RKILIPNTLAYPR 

r SUPPORT ANftF 

u m n m ι ι 

0 100mm 200 300 

DUCTWORK 
ÏOJRGt-

bbc engineering 
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25 MINWUWOOU WITH ft»R -
FINISH WfcRNAUy ATPU&P TO 

1 0 Bfc IKTÎRNAH/Y WW WITH 
£ MlN£WWOOP(HAe6,0Wr«£D, 

JWT £
γ
 GUF5 

PWT UNINft. 
WHERE [Am WW AIR VFWtlTy PMC?? 
ARO N K ^ A R y TO ACHIEVE WWAMblWT f « Ρ Ε Υ Α # ( Ϊ » Ε Ρ & WORK vwf? m ïi 
AN ECONOMIC COcUtlON fflfl TO SMPPW ANP nfVf. 

% MINWP WOOL 
Wlffl PIASTER TINI5H 
AFTW TO PUCWORK 

W0OPW30U 
'HeAvyoeiuNe. 

TI55URTP AOXW —^ 
TOTINC5H. 

I5MIN&MUW00U 6U56S 
DU3TH TAC£P UNIN&TD PUCT 

$uppiy AIR/R&TURN PIFFU5£RS IN 

A N A W ^ wm^m VUGl 

I . F A N N O ^ - W P W W 2. FAN NOÎ X̂nWSlPE 
^ Ä I R » W C H « A A / 

P ? F i » J W N û ^ 

OUT CT PLANT 

DUCTWORK 

not to scale 
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GO MIN MINERAL WOOL 
Oft POLYURETHANE fOAM 

oumm\ (10-20 KÛ/M^ 
MPTALLEAD .CEMENT 
&flEED0fl<7lMlLAfi ) 
NOfé.'AYOPRW 

MASS LAGGING TO 
REDUCE PIPE NOISE 

PHOT WITH SILENCER 
ftEVAC AA 3020 
SEALANT TO DUCT FLASHING 

£ LAYERS ROOT FEET 
ON THERMAE INSULATION 
ONSIFÖREXSPA0S 

OPENING TRIMMING 
STEELWORK 
40 MWOOP m 
INSULATION TO SILENCER 
WALC.OUTEfi CASING 
PLASTERBOARP ffXEP 
£Y METALSTRAPS AT wo cmw& 
OUCI THROUGH ROOF 
SOURCE:£PP 
ÊELOW SILENCER.PUCTCASEP 
ONLY WITH ACOUSTIC DAMPING 
MATERIAL. flEYAC DP 10(0 SA 

PUCTWALL 
ΑΚΤΙ-ΥΙ ORATION MAT 
THERMAL INSULATION OUIPT 

ffOCKWÖOL 
PACKING. 

PETAIE USÊP TOR A ROOF TOP H?V PLANT ON 
A SPORTSΉΑΕΕ. IT IS APVISAßLE TOÄVÖID 
OVERHEAD ROOT PLANT ON PONG SPAN 
AUPITORLA BECAUSE VIBRATION IS pIFFICUCT 
TO DAMP ANP IT IS PIPHCUETTO PREVENT 
NOISE Ê R E A K - I N . 
OPTIONS ON LAGGING 

1· EXTERNAL CASINO TO PUCTWIER TuAPPEV AFTER 
INSTALLATION ANP If A LARGE Μδ OF DUCTS APPS 
SOUND AES<5RPTI0N TO CEILING VOIP OR RööM. 

2. INTERNAL-GIVES GOOP ATTENUATION TO ï>UOVmm 
NOISE.PETTER APPEARANCE If IN EXPOSED LOCATION 
I OR 2ΛΛΜ flEPUC OR SIMILAR SOUNP REDUCING 
MAT IS PARTICULARLY USEFUL IN LARGE DUCT 
SECTIONS WHERE PUCT WALLS CAN BE SET INTO 
EXCITATION &YA1R TURBULENCE (ESPECIALLY AT 
REPUCTION SECTIONS! OR ELEöW FUNCTIONS.) 

DUCTWORK 

not to scale 
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CIRCULAR PUCTS mo 
INHERENTLY fiW ANP OF 
M I N I M U M 
FOfi SEGTIONAE AMEA · 
NOISE l£ CONTAINED* 
W H I N ftAîttëR THAN 
TETANSMITIEP "PHfiOWWT 
P U C T T O ^ A E E - U S E O f 
CIPiOULAFi PWCTVVOFiK 
MAY THEFïEfOfiE 
miïVMM, f O P I 
EXEDSEP IHS-TALLATJONS. 
ClfiCULAfï A7TBNUAT0R5 
TOP TO ßF LESE EFFICIENT : 

OFTEN TRANSFORMATION PIECES 
FROM CIRCl/LAR PD6TWÜRK TO 
R E O W L A P ? SILENCERS ARE 
\m> IN PRACTICE 

KECTANSEIIAPT PUOT^ 
fiAYE \m TOP WALL? 
ANP NOISE WITHIN EXE (TES 
M f EAT METAE SECTIONS. 
THIS OIVES l ^ E F U E EOW 
FREQUENCY ATTENUATION 
AEONS mntmm is ALSO 
A LAflSER INTERNAL AftEA 
FOR EININSWITH AAlNEfVtE 
WÖOE *· USE OF SQUARE OR 
ElEETANE'EIEAH .PUCTWOfiK IS 
EEST FOR INSTALLATIONS AAOUNTEP 
INCEILINGS.SUPPLYINGOR 
EXTRACTING AIR AT A EOW NOISE 
LEVEL, INHERENT ATTENUATION 
ΛΑΑΥ ALLOW ECONOMY Of 
ATTENUATORS ALONE PUCTS.LINING 
PULTS IS PARTICULARLY EFFECTIVE 
FOR SMALL PUOTS? ANP tDPl-HIGHER 
FREQUENCIES. 

50 

20 
T ^ 

20 

10 t c 10 

a . — 

AIRWAY 
WIPT-HS: 

[00mm 

200 m m 
dOöwm 

Β XB 2S0 θΟΟ ικ m 4K 
TYPICAE ATTENUATION FOR PULTS LINED 
YVtTH 2S MINERAL WÔÔE 

0-& 

A T s o-s 

04 04 
C D 

*< 0·2 

^soo 

500m η 

ÖOWW 

I €——~7 Γ Λ / Υ 

< ^ 
τ — - v u 

& m 2So soo 
SQUARE SECTION 
CIRCULAR SECTION 

TYPICAL ATTENUATION 
ALONG UNUNEP 
PHOT'S. 

Κ £K 4K 
fREOU^NCy-Hz 

AIR HANDL ING 
DUCTWORK 
SOUPICE'PAPIK/N 
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te 

mm- pipe 
•* TO Vb positions 
« were E -

-± (0P=OD0fPIPE 
INSULATION) 

1. W A L L IN 
POSITION 
FIRST 

M-TWW witn 
MM% P IPE 
Î O P = O P O T PIPE 

INSULATION) 

U — 

( l . )PIPE IN 
POSITION 
FIRST 

POSITION °λ)&>% 
DENSE fIPLTO WALL 
(AU(/NMENT IS CRITICAL) 

APf ΕΥ SEAU 
AGAINST PRYINfr 
SHRINKAGE 

2. 
INSERT MINERAC/EIA^ 
WOOE PRE-ÎORMEP 
£ I Z E P T 0 « SLIGHT 
COMPRESSION 

1 

APPEY SLACK 
TAPE OR 

\ T SUBJECT TD 
v \ T I R E R A S . 

WALL £UIEf-
Γ1ΡΕ SLEEVE 
KELOCATEP. 

AVMTRIAE^LK 
WEI W T 50-60 Kß/M ? 

(ΑΕΙ&ΝΜΕΝ' 
. CRI 

IS 
ICAE) 

3. 

PIPEWORK 
NOT INôULATEP 

(2.) 
NGÎF : WAEE MUST NOT £E USED 
TO SUPPORT PlPE-TtiE EffECt 
Op ADPINC- TEUIP TO PIPES MUST 
VO ALCOWEP TOR &Y ADJUSTMENT 
TO SPRINO ÜANC^RS. 

1NSULATEP 
PIPEWORK 

CORRECT WAY TO INSTALE 
PIPEWORK THROUGH WALLS 
föK COOP SEPARATION 
PIPEWORK 
(SOURCE AKUP ACOUSTICS 

not to scale 
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Η ι 

SECTION PLAN 

DETAIL SECTION 

r \AiNWATen n r e s * H Ö O P NOT re rméarrm ^ A WEAK, U K I \ IN 
JNW ÎATIOKI AMP - p ^ iM-nr& N O ^ , 

^fv^NMA - ty / i N p i ^ - m LAU r w t i e ^ 
THAN STuPD) T tW P^tAlL WA5- ΙΛ07 

PIPEWORK 
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VYIREORROP — 
HANfrER.ORWALL 
BRACKET F I X I N G 

mum -
worn?' 
EG.P/TICO' 
ALTERNATlYEPY GROUP PIPES ON A 
RESILIENT^ MOUNTED CARRIER. 

RESILIENT 
CLAMP &L0OK 
EG.'TIGO! 

REMUENT PIPE MOUNTINGS AVOID NOISE 
TRANSMITTED AEONG PIP^S IEINS 
REGENERATED VIA STRUCTURE, AND 
THERMAE MOVEMENT'LUCKING 1 AT 
PIPE FIYTN6S 

KINETIC ISOLATION 
EÖARPANPSEAPANTt 

SUSPENSION 
WIRES 

KINETIC TYPE SHJ 
HANGER. 
£0 GLASS F W 
INflLL 

IJ-fERIMETEft 
ISOLATION AND 
SEALANT 
DENSE CEILING 

30TÎG PLYWOOP 
PANELS W E D 

of 

c 

D P 
0 : t = t 

MASS LAW 

-S KINETIC ISOLATION 
WARD UNDER WAEE 

ISOLATOR SYSTEM ENAEiES 
GREATER SOUND REDUCTION 
TO &E ACHIEVEP THAN 
MASS.EACti DOUSING Of 
M A ^ ONLY ACHIEVES AN 
E X T R A ^ O N S R J . V A P U E . 

ENCLOSUR^WITHEQUIV 
ALENiï SRI (SOUND 
REDUCTION INDEXA) . 

CONDUITS OR PIPES NOT 
RIGIPLY CONNECTING 
SLAES ANP PREfERA&LY 
SET IN MAIN SLAE-. 

NOTE-LIGHTWEIGHT COMPOSITE 
CONSTRUCTION W A & L E IN EG. 
OFFICES TO PRÉVÎNT TRANS-
MISSION OFSFEECH (HIGHER 
FREQUENCIES) WTHEAvy 
COMPOSITE CONSTRUCTION 
REQUIREPTO SCREEN U)W 
FREQUENCIES EG.fLANT NOISE. 

not to scale 

NOISE ISOLATION 
SOURCE : SOU Ν Ρ 
ATTENUATORS U P . 
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V E N T I L A T E 
Î A ^ I N T H Ê PATH-? R3R 
AIRWAVE UNPPWITH 

P&&n&\W' MATERIAL 

N&ûmw? FXTPFNAL worn 
T H F FAN I N THF- Wmm? 
W F ^ k ? N Ml/^T P F W B>£ 
ΛΡΙΡΤ ^ A K ? 7 A L L A V 
t ^ F I N LIVING R$7Nf7 
ANP WVmMy. 

MFtHANLAL VpNTI lATCK. PERMANENT VETTTIPÄF^K 

WALL Wm\\M^ MAVF 
ßFFN t ^ F P VYlPHYßV 
L^MP A P T H ^ I T I P ^ . IN 
H i % ^ NEAP N^KV 
MTTPRWAV^, RAILWAYS 0 ? 
N.RPOKY? W AiWYV 

' A l K P I W TYP? VPNTI L A W 
WUfNTZ> WALL 

VENTILATORS 
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SEALED OPENING 

ΚΑΠΝΕ EXCEEP& 
PATH VIA 6UZ1NÎ7 
M E E Z l O O f 

mmwunv-moftwfô V E N T I L A » 
AN0P1SEP AEUM1N1WM &OPI&. VENTILATION 
POTBNTIAE UP TO 200 M* OP A i f i / W t | M » 
imm-ttt ALSO V E N T I L A I O H O W N mm'nomw: m 
I N orrubMomw. 

W S W T I A E 
M A ^ N M W A L b 

MOP^ZKIEO 

SECTIONS 
OTIOTIAE^IZES 
100X100,1^0X1^0 

V E N T I L A T O R S 

not to scale 
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TUNKTEN 
mrnn [*m m OFF maiem nom 
mm WHFN mxx το T-AJVÎHE ÎTUAMBNTS 

\m M momc cwmm ANP o ™ 
NOl̂ B ^TiHTlVF ROOM^. PIMAAFFl CONTROLA 
ON i\mw m mhi<>m m 

A T O R N E 6 Ô U H P . 

WIAl U T » 400W LUMINAL nypç Hpj Mb) mmmm& 
UiW) MOUNTEP UNDFR fflftt 
IWaAÎWALK^.lNAMUPÎ!-
PMRÎW ^ΡΟΡΠ^ HAU- O f ΙΡτΟΟ OLM. 
ΑΝΡ«Γ=^<5Κ0ΝΡ&ΑΓΜΙΡ 
mf i îWBwy .mm £OUNP 

UftiT£ ΑΗΡ YEHTlLAriON O f f 

T O T E A ftftAT VARIATION OF Hm 
FROM THF AMIN £ Ö t Ä T r i F COHTPiûU 
e^R .EVFN T0f\ F m i N e ^ O f W ζΑΜΒ 
"WHS FROM îttf, <?AM£ MANUTAiTURffi. 
T t e ΙΑΜΙΝΑΊΠ) IRON CORE r°R0PU^ 
NOiee P U e T O M A L V N T 5 T t e A r i O K 0 f T H e 
LAMlNAÎlON£iYAR!31Nfr ACCORPlN^lDW 
TUPF or oRcurr ANP WAÎFA&E frafr. 
"THF METHOD O f M 0 V N » F I T T I N G 
AFFFCT<? NOISE OUTPUT: ΓΤΑΜΗΝ6> 
FTTTINOS M F PRÇraWl£1D<50UP 
FIXING IN arrive m^jmm 
CDN1A0U OFAR MAW H A V E 1 0 bF 
C D M I P E R H ) . 1NP1Y1PUAU f l T H N G k 
M A U MOT B E U O l ^ . F O R INSTANCE 
A wm mcww tm> HAP A 
Wm Cm WV OF ̂ . 3 4b AT 
m H i . 
iWEVEf l ,%$Wf l F ITTING IN A 
WDM ^ A W l C A l ARRANGEMENT 
Wt3r^(^UUuAtPT0 wuceA 

mya-wmm or Ä D 

/ ^ U R C E - ^ A T O b R O W N 
A£90GIAÎ££. 

L I G H T I N G 
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£lfrHt?ICAKt N O G E A T e O M E 
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70 

so 
20 
10 

f /PI 
ιοί 
. ft 

m 
Οι λ 

A U 

Ό (λ ΤΑ 

S5^ 
Ο -

\ 

TYP 
1 Γ 

L0 1 AU 
; Α 

* 

V U 
JENNIE 
u m DTP 

?l£ <Sb K52ÇOG00IK2K 4K 3IS © &0£Û0IK ZK 4K 
mm HYDRAULIC LlfTMOTOR/ POU&LE HYDRAULIC U F T MOTOR 
P U M P U N Î T / P U M P U N I T S 

T. TiYPRAUUO U F T M » ARE MOPtE NOIS/ THAN 
ELECTRIC MOTCffc'-MlNIMISE py SPECIFYING P U M P ANP MOTOR 
TO ft> W M E J W P E TYPE ANP1D HAYE GA^ING^ UNED WITH 
£öUND PEAPENlNfr AAAÎFRlAL. 

2. £ELEOT UFT POOP^Wl QUIET OPERATION 
3 OHKK EilfrH SPEEP \\\m U f îS fOR WINP NOI^E UfSBAFT 
4 . A IE MACHINERY TO SE ON ANTI-VIBRATION MOUNTING 
δ AVOID &UII-PEP& WORK WVè9 BETWEEN UFT SHAFTS ANP 

OTHER AREAS. 
6. CHOOSfc E-EECTRONIC PROXIMITY SWITCHES ETC.AS A WAY 

Of AVOiPlNfrUlCKlM'WORKINfr PARTS IN CONTROL EEAR 
7. ENDURE (7Ö0P MAINTENANCE Of PITTS. 
5. IN REFURBISHMENT SCHEMAS, CHECK NOI^E F R O M EXISTING 

UFT INSTAEEATIONS (OLPER TAPES', ESPECIALLY OPEN S H A f f 
W W PAR NOISIER.) 

Ο 
Ο . ι 

AMClEUlAPiy 
ACCOMMOPATION 

TOPICAL ISOEATEP SHAFT 
PIAN ARRANGEMENT. 

LIFT NOIS& IS Of PARTICULAR CONCERN IN 
« L S OR HOSPITAlSWHER£ T H E NOISE-
LEVELS m O M MACHINERY ΑΛΑΥ NOTÉE 
HM. M T H E PISCONTlNUlTy OF OPERATION 
PRAWS ATTENTION ΐ )ΤΗΕ NOISE. 1WIGAL 
SOUNP L W L S WITHIN UFT CAR A R E Mb 
m w W U U G , ao & m E L E C T R I C 

OPEPtATlON. 

L I F T S 
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FIRE 
DAMPER 

ATTENUATOR FLEXIBLE 
CONNECTION 

FLEXIBLE 
CONNECTION 

Ν 

NOISE EN CLOSE Ρ ATSOURGE 

ACOUSTIC ENCLOSURES 
Ο NOISY fTEMSOf PLANT 

WITHIN PEANT RÔCAA 

AY.MOUNTS TO ISOLATED 
£ASE. 

( ζ ) PLANT DOOM LINED WITH 
^ S O U N D AgSöR^NTQUILT 

SPACED OPT WALLS'. 

ENCLOSURE OF INPIYIPLtAE 
ITEMS Of PLANT MAY NOT 
EE PRAOTICAL.LINING OF 
PLANT ROOM AMY DEDUCE 

_ fiEVERFERANT SOUND. 

TIRE 
DAMPER 

FLEXIBLE 
CONNECTIONS 

not to scale 

POUGLE^KINOR 
WELL LAGGED THICK 
GAUGE PUCTWORK 

ATTENUATOR. 

OOODTO ENCLOSE NOISE AT 
SOURCE EUT THIS MAY NOT 
E E POSSIBLE IE THERE ARE 
MANY NOfSE iOWCfc.Oft 
PLANT ITEMS REQUIRING 
COMPLETE A C X ^ AND 
VENTILATION ÎOALL SIPES. 

© SUBSTANTIAL 
^ ROOM ENCLOSURE 

ENSURES ISOLATION. 
GOOD INSULATION VALUE 10 
WALLS, ROOFTLOOPV-SEPARAIE 
STRUCTURE IE POSSIBLE. 
AIREORNE SOUND LEVEL 
INSIDE PlANTROOMHlGH, 
PARTICULARLY WITH 
AMPLIFICATION FACTOR'OF 
NARD FINISHES WFilCH 
INCREASE NOISF LEVEL 
WITHIN W W\ùQffi-

PARTICULAR CARE R E 
NOISE EREAKOLTT VIA 
DUCTWORK NECESSARY 
TOR VERY NOISY PLANT 
AND SENSITIVE ROOMS 
AROUND ALL MEASURES 
MAY E E NEEESSApiy-' 
ENCLOSURE OF PLANT 
LININGS FO PLANTR.OCM, 
SUE^TANTIAE FABRIC 
P L A N T R O O M S 
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&mi INNER FACT 

ACOUSTIC INFILL 
MATFRIAL 

Ml LP STEEL 
INTERFACE (NOT 
PFRFORATED) 

ΡΟΜΡΟ̂ΓΓΕ PANELS 
FIXEPWTtfER IN 

INCREMENTS 

U. INERTIA MOW 
ISOLATED Off F LOOR 

NöNSPTTINS 
SEALANT 

cmcRETP mwm 
RETAINING CHRP. 
FlMINff'WTIO'FLOOR: 

GONCRPTF CANTON EXTERIOR 
QUAPrry rw BONDED TO " 
R
7LASIFLBFLE PAPS AND LOW 
PPNSTTy INFILL QUILT 

DETAIL SECTION 

£0 

£0 

?o 

Z0 

I 0 

0 

—[ — 

/ 

/ 
/ 
f 

SECTION NTS 
100 

% 

60 

70 

60 

£0 

S O 
6? ÔK 

FRE5UENOJ ffc 
1.100 CONCRETE STRUCTURAL FLOOR tflflATlNSFLOOR 
£200 CONCRPTF STRUCTURAL FLOOR. 
3.100 CONCRETE STRUCTURAL FLOOR. 

r 
1. 

/ 
r 

2. 
/ 

\ 7 / 

— À 

AIRHANOLING P L A N T 
SOUND ATTENUATORS LTP. 

α ι υ τ τ υ ι ι ι ι 
0 100mm 200 300 
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AIRWAY 

300 PEEP 
ACOUSTIC 1 

COUVRE 

Ο 500mm 

& W A M E WELLSPALEP 
TO MASONRY 

ARPMESH 

% Kg MINERAL W00L-

LOUYftES CAN ALSO ΕΈ 
USEP IN POORS Oft AS 
ENCLOSING PANELS 
SOURCE1 

&ESTOe>ElE ACOUSTICS LTP 
(190 ANP 3C0 PEEP) 
eöUNPCOLUTfON^ETP 
(θΟΟ PEEP). 
PERPORAMNGE PEPENpSlDA 
PEOREE O N ΡΑΝΕΙ £ IZE ANP 
A1K VEL0i>IT/ : 0YEK4M/SEC 
NOT RECOMMENCED-

INSERTION LOSS £ 
PEPINED A^THE 60WND 
^EVEE PIP f ERENGE 
ATOPIE ANP ATTER 
NSERTINGA SOUNP 

AfcSORbER OR 
CARRIER £ETYYEEN 
NOISE SOURCE ANP 
K E f E K E N C E FÏ31NT. 

—· - — ! •—- . 

&5 KS 2 150 Çi oo I Κ 2K 4 

' G U U f l P E R 
M0PUUAR ACOUSTIC 
S C R E E N Z m X I w X ^ 
TIN ISH : YELLOW 
PA1MEDSÎEEL 
rWORATlONSEtfff l 
SIPES (ONE SIDE 
PERPOnATEP 
OPTIONAL] 

•IS ·ΙΚ) -80 -60 ·90 -ßS 

SOURCE ; L U N P 
INSTITUTE Of 
TECHNOLOGY 

(INSERTION LOSS 
x im BY ROOM 

METHOD T0KÖ5S4 

i-SM 
3M . 

P1STANCE 

SCREENS 
LOUVRES 
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® 
ZONING TOLERANT -> PRIVATE 

HERMAN MIPPER 
EXECUTIVE OFFICE 
LOCATE Ρ WITHIN 
AN OPEN PLAN Of f ICE 

OPTIONS IN SELECTING COMPONENT ASSEMBLIES 

© CROUP N0I5Y ACTIVITIES ANP IOOPATF OR SOREÇN. 
INCLVPE 1015 OF ABSORPTION. 

φ 50R£EN<5 TO HEAP HEIGHT, 1600 m W . 

( D 50RE£N<? TO GREATER HFI&HT,2.100 OR ÎAOO mm . 
SEPARATION SCREEN IN Ç KIOfôh EEWEEN 
WORK STATIONS 

φ SENIOR MANAGEMENT OR CONFIPENTLAL MEETING 
ROOMS WITHIN OVERALL SPACE. CAN &E MÖVEP. 
SEPARATE VENTILATION OR TRANSFER VENTILATION. 

PISH' 
Q M L 

PARTITIONS 5Τ0ΡΡΕΡ Off AT CEILINE PPN5P 
0£ LEAP fût- IN CEILIN& EY PARTITION 

HELVES PEILINE VOIP R A N K I N G . 

OPTIONS IN SELESTINC- COMPONENT A$Sp>M^IES. 
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NOISY ACTIVITIES • 
TYPING 
WORP PROCESS 

OFFICES 



CO -τ 

κ 4 

ο — ι — ι — ι — ι — ι — f 
We W 5DÖ IK Ws 4Κ 

mWWÜi -HZ-

10-r 

κ 4 

—ι—ι—ι—ι—ι—Γ 
12.9 Vß 930 IK 2Κ 4Κ 

SECTION 

P L A N 

ÎOK A ΚΡΑ50ΝΑ&Ρ£ 6PACIN& OF 0CCWPANT5 W. 12.-14-M*-1 PPR5ÛN 
6 0 W P ATTENUATION £TTWFFN W0KKPCA0P5 ONPY 2 0 ' ^ d&A MAX, 
ÇMPtRICAP TûRMC/tA TO OHEDK APKp>T£ PRIVACY

!
 BAGK&RDWP NOISÊ 

(itèA)t 501/NP ATTPNt/ATfON ^ 75. BY THIS W T B f r A MANYOPflCPS 
HAYE AN AM»NT LÇV5P TOO POW ANP MASKING SOPNP MAY g£ CON&iPPR&p. 

IN OH0O^\N9 PARTITION W T C M o OR PlYtPBR fANPPaWOKFöR&WPWIGfi 
OF AB90RfTiON-50UID CORE-AfôORf ΤΙ ON IF A 6Û0P A&SORPTIO'N PATIN& 
(OV£R 0 -e ) |$ RPaUlR&D-BOT-H ÇXAMPPP 1 AND£ AgOY£ AR5 ffiÇCWÇ 
AS SCREENS. GOOD A&SGRfTION ΑΓ 1 - 1 Κ IMPORTANT TO MA5K 6PÇECH 

OPEN PLAN OFFICES 
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1. 'ÄRSNA FFFKT ALLOWS 
rTORLF TO WORK ON 
THE PERIMETER OR A 
SPACE EUT TURN 
INWAPJ>SR)R DISCUSSION. 

2. 'STOKE LAyOUPS CAI/14E 
UNCOMFORTAEUE BACK 
EXPOSURE ANP NOISE 
INTRUSION FROM NEAR 
EUT HIPDLN NEIGHBOURS 

AND INVISIE1ETO EUT PITTPE 
ACOUSTIC PRIYAGJ 

FKTRfUOW 
FUNNPD TO 
WORKFLOW ΑΗΡ 
RFUTlONSHiPS 
«VISION m 
ACOUSTIC SCREENS 
DMSISN py 
FURNITURE 
DIVISION Β HAPf 
HPICHT PARTITIONS 

"Ü AMD REFLECTED 
S3UNPAT PERIMETER 
CURTAIN WAUD.'TRAP 
SOUNP PH ENCLOSING 
ABSORPTIVE END PANELS. 

12% 

60% 

321 

ok 

NATURE Of CO/ΛΜΟΝ COMflAINTS 
AND REQUESTS 

MORE PRIVACY m°/o 
INTPRNAL NOISE 4£% 
TEMPERATURE ^2% 
VENTILATION 36% 
TOO MUCH DISTRACTION ZS% 
DRAUGHTS 17% 
BETTER FURNITURE 12% 
PETTER LAyOUT 61 

RESULTS Of A ihm U.K. OFFICE use SURYRU 
ft)URQE:SRACE PUANNiNG SERVICES 
mvM TO CONVERSE AS A FUNCTION Of ßWROUNP NOISE 

HOISS SRVEL 
(NR) 

SO 

3S 

so 
55 

AW DISTANCE TOR NORMAL N° PEOPLE IN 
CONVERSATION (M] CONFERENCE 
AgSORE-E-NT : REFLECTING 

6 

0 

t 
7 

SO 
z s 
10 
2 

SO 
20 
10 
IP 

ζ 

SöWR&E·' Κ .A.WAtURR. APPUIEP AC0MST1SS(2) W\ PP\Vr 130 

O P E N - P L A N OFFICES 
SOURSTSHFRWiN. MILDER 
RESEARCH CORPORATION. 

142 



D E S I G N G U I D E 

ENCLOS worn ACTIVITIES 
USE SSREENS EXTENDING 
TO FLOOR. 

SELECTION O f WORK 

INWARPTACERK m\xy. 

1. DfölfrN IN A SPACE OVER 11 METRES WIPE. 
2. PIAN IZM*/PÇféON INCLUDING CIRCULATION 
3. ZONE OFFICE MACHINES APAKT ANP SCREEN. 

PPVEPÔP 'ARENA' OKlEMTATfON LAyOMTS 

5. CONTAIN MGK&RÖUND6ÖUND LEVEL WITHIN wmAo-wm 
6. PEYELOP öood SCREEN L A W S AYOIP'SPOKP^ANP'CHICLES. 

I. LOCATE ACOUSTIC PANELS AROUNP SOUND SOURCES ΤΟ &Ε 
CöNTROLTEP. WITHIN 1200. 

θ. PESIONÄlE PANELS TO &E ACOUSTIC RATHER THAN 
HARP SURFACE. 

9. CHOOSE H1(7H (£100) PANELS WHERE WORKERS STAND 
OR CIRCULATE 

10. CFIOOSEALfl&f! ABSORPTION CEIUNfj 

I I . GHÖ0SE A THICR CARPET ON A PENSE- UNDERLAY. 

12. CONSIPER W H M I E R AAASKiNS PtiKffiMW SOUND 

13. MINIMISE Ν Ο Ι ^ Τ Μ IMPULSE opi ΙΙΤΪΕ^ΜΙΙΤΕΡΓΓ 
S)U^CP^-TOef ItONE^.'TLjPEWR ww?, 

1 k CHECK ffî. SfEECH f RIVACÜ : ©OOP I f A USTENER. 5METKES> 
FRCYA A PERSON REAPING AT NORMAL CONYERSATIONAE 
L E V E L CAN ONLy I N S T A N D 10% Of SPEECH .(STANDARD 
SPEECH ARTICULATION TEST).INCREASE AE^ößpTlYE 
SCREENS If NECESSARY 

15 CtiKK PT •• (TENERAE ÛFPICE WAWi> MIPTHKiLiENCy 

' 0-70 <wm. EXECUTIVE omcv?o*>m,om PLATMS. 

O P E N - P L A N OFFICES 
mm-uwm MILIAR 
RESEARCH CORPORATION. 
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GeNEÎW %?Η&ο I N FX Ι Κ Τ Ι Ν Ο &W!L-P1N(7^ 
MAY A U W PRIVATE CWMlAft ftOOfV^ W l T t t i N , 
C O M P U T E WITH THE!Pi OWN CfTUNi>'UD£/ 

r i r i r i r i n r 
0 100mm 200 

C E L L U L A R OFFICE 
$ Ö M ^ : CONVERSION (Ν SUMMER 
RlAœ.tlN9TATrfPAVARA. 
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α 

KEY 

o c 

2. 

1. 
2. 
3. 
4. 
5. 
6. 

OFFICES 

LABORATORY & 3 X 

TDILET5 

L I N K 

DRAINAGE 

MECHANICAL Π/ΑΝ Γ 

10. 

no 

ι 1 I 

/ EIECTRIOAL PLANT 

8. EXTRACT PLANT 

9. 6UPPLY PLANT 

10. AIR INTAKES 

11. EXHAU5T 6HAFT 

12. S6RYÎCEG0RE 

6 

11. 

12. 

HOm ZONING : 
SMALLER ACTIVITIES 
CARRIED ON WITHIN 
LARGE 5PACES P>Y 
ENCLOSURE WITHIN 
THE OVERALL SPACE. 

L A B O R A T O R Y (1) 
50URGT • DPP. 
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AIR INTAKE: 

AIRHANDUN& 
PLANT ZONS 

[00 CONCRETE f LOOR 
ON PROFILED METAL 
DECK PERMANENT 
5HUTTER1NÇ 

DISTRIBUTION AND 
CONNECTIONS ZONE 

DRAINA6E SYSTEM 

CONFLICTING REQUIREMENTS 
OF HU&E- AIR HANDLING 
DEMAND AND NEED FOR 
CONDITIONS FREE FflO/Λ N0I4FS 
ANP VIBWÎION ARE SLE&ANTSY 

mc>wv IN THIS urn CAKE 
aOXES^N-A-göX4öWTI0N. 

not to scale 

LABORATORY (2) 
50UR0E

:
 BDP 
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LABORATORIES CIRCULATION 



STUPIOS 

STUPIO 1 

not to scale 

NEW STUPIOS, UMPOH, (NCORR3RAÏE 
AN iiim>-Kwm> wem 
wmmo INTO THE ΙΝΡΕΡΕΝΡΕΝΤ 
smucruRE im is mm® το mer 
TOLERATION TIME PEIWEEN OöSECöNPS 
AW M&cotm τ ο s u r r wiïmtfô 
CEEEUEAR ACEOMMOPATION P U F F E D 
STUPIOS FROM PUEEIO AREAS. 

TV STUDIOS 
SOURCE :TERRy FARREPE 
PARTNERSHIP ARCHITECTS'., 
SANpy bRCWN ASSOC .ACOWS. 
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INPEPENPENT 
STUPID ÊOX 
INSIPE STRUCTURE 

GHENT/ PERFORMERS/ APM IN ISTRATION FACIEITIES 



THIS PtEAVid ROOT DECK TO ffTEHED 
ROOFS IS PRIMARII ü FûE "fflPRMAP 
MASS ANDCP1HNP VOIP PHCTWORK 
SUSPENSION Pirr APEO ^RVES D KEEP 
OiTT WERNAS- N(WARTICULARW fROM 
AIRCRAFT. CONCRETE ROCf UNITS m ALSO 
% USPD UNDER STEEP PPCKINf; TO ΑΡΡ <$OME 
MASS TD WNC-SFAN SLOpINfr 
AUPITORIA RDöFS. 

MSCHANNCPAS 
EP&E S U f W 

FKAMEP PRy P1NINÎ7 
TO ISO &POCKVYORK 
INNER PFAf 

SECTION Δ Α 

ριπίΐαηχ 
0 100mm 200 

HOSPITAL 
SOMRCE-
BHIPPIN& PESISN PARTNERSHIP 
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_ IOO SIPOREX AEITDCPAVEP 
AERATED CONCRETE ROOF 
UN ITS-MEAN 6ÖUND 
REDUCTION J)àï?h 
^mmw PINITSAPONE 

60 CS/SSWOOP ÊTWPEP! 
CEIUN& DIETS 



w PEXKWORK 

w nm ROOM is SEPAKÄTO 
m A W B A N P THE ENCLOSING 
WALES FTETWEEN COLUMNS SPECIEÎEP 
TO SUIT T H E SPACES ADJACENT. IE 
COPPIpOfx IS MORE NOISE TOLERANT 
THAN WARP SO T3'ISA CESSEfS 
SfWlCATION T H A N 'C THE 
O T A ' ANP £>' ARE SWTFICiETTT To 
PREVENT PLANT ROOM NOISE 
PTANR1NS THE ttW mm Of 
ACOLTSTC ISOLATION ACHIEYEP m 
V. APPfiOXIMATE SOMNP 
REPMCTION INPICESV-

M. 

^—UNE Of UPSTANP PEAM 
<-aoocAvrpy 

nCAP^PTAM Wf̂ NOT 
E R I P S E CÄYLTJ 

fLEXOELL SPAWNS 
PACED IN NON̂EFTINO 
MASTIC 

-T iPE EATW EXPANSION COYER 

0 100 mm 

HOSPITAL 
&3WROE : TOHN.R .-HARRIS AWFS. 
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0 100mm 200 300 M*? ANGIB3 -HUN& 
Off PRIMARY &RIP 

ΟΗΑΝΝΕΊΘ 
Of? 

5PRÎW ROD5 

Ô 
0 

ALUMINIUM lOUVRB ΘΚ!ΙΛ£ 

/ s v LIGHT FITTING IN S O U N D 
^ R E F L E C T I V E CEIL ING 

R^lUENÎTOPPAP -

ÇOX?OtiOTROU£D " 
M5ANOfô GONTINIW? 
ÊlTHEKSIpÊOF THE 
&ÜOCKWÖRK. 
6X5WÖFT R u W R 

2 0 0 PBN^E BLOOKWORK 

/ r s W A L L - F L O O R 
^ I S O L A T I O N 

f l£XIR£ PUGT 
CONNECTION 

PKlMApy 
^ P E N S I O N 

nnnnm L _ 
0 100mm 200 300 

not to scale 

A S S E M B L Y R O O M (1) 
TWAIIÄOF V W B A N P mum 
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A S S E M B L Y ROOM (2) 

ARDHflBCTi I W N . R . - t W R B 

ASSEMBLY ROOM 

PR03ECTI0N ROOM 
l£/WM0\OIP5ATI3CR5 
5Ut54rtW\ W1PF 

ι 

ACOUSTIC FKNEL DETAIL 

THIOK ACÖW5T1C 
flUHEPTO 

90X25 -HöPIZOKTAlüW 
^ T C N S AT 4% « 5 
2.9 WA /WlNB^Al Wööl/ 
K W K N $AÎ TBMS 

ZÇMMfalGK AC0149Î10 
fANR, WlTHfR3NT9UB 
ONIYBXCTIO 90X36+W 
BATBNS 

AN&PPRIXBP TO THE 
PRIMARY OHANNBU 
SU5PPNDPP BY 
i fRMN&O^PFWION 

MAIN cç-iuNe- IN 

WARP. 



£<7ΚίΝ5 (ΑΜΙΛΜ 5Μ(Μ> 

(LûYVfreQUENCy 5ÖMNP 
AF50Rr31M& pANaUN&J 

Ζ£Χ2£Χ0θ ANP £5X^X03 

ASSEMBLY ROOM (3) 
PETAI Üb Of WÄU>7 
ÄND 
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AIR GAP IN DOUBLE-LEAF 
ACCE5S PANEL TO E E NOP 
SIMILAR TO PIPEWORK 
INTERNAL DIAMETER 

CARPET 6LUEFJ TO PLY PANEL 

O J Ï Ï L -
0 10mm 

DUCT VOID FDR PIPEWORK 

COMPRESSION SEALING- STRIP 

50X90 EDCE FRAME, ΜΑΡΤΙΟ 
EDP3E SEALED 

TRIM AROUND ACCES6 PANEL 

53X15 HARDWOOD GROUND 

2ΕΧΊ0 HARDWOOD 6RCVND 

CARPET 6R1PPER BATTEN 
TOP HAN6IN&T0 CARPET 

30X15 RARDYVOOD OROUNtK 
TO 10 PLY PANELS 

ACCESS PANEL 
FULLSIZE5ECTI0NT0 
PANEL IN NOISE 
SENSITIVE ROOM 

A S S E M B L Y ROOM ( U 
OOUhCR-TJOf+NTR. [wm AR0HÏ5 
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•HORIZONTAL ACTION 

VEKTICAU 301N15 
mWïïH PANELS 

ACTION 
AUPTOWA 

50 fl&RKEMEKT 

SUSPENDED iOMND. 
ABSORPTIVE MAT 

AB^ÖRfW — 
( p u 
Ν'ΕΟΓΚΕΝΒ MOUNTINGS 

ι 

Cj 

Ό 

VIFWOF 
OVERHEAD 
ΡΑΝΕΙΣ 

LECTURE T H E A T R E 
rtOCATION- P&FTOf BUILPlNe 
TRUNKAL (BUE&E. S E R U N l 

not to scale 
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HEf LECTIYE PIMÇ>HEE AT ERONT ALLOW 
VOICE PROJECTION TO P\EAF\ OF ROOM 
50UNDAKÔRPT1YE FINISHES-TD K 5 
USED A t REAPi OP ROOM 
PES1&N ET AT APPROX 0'7ΕΈΕ(Χ)ΝΡί 

PINE PATTENS Z 5 X 5 0 

OETAIL SECTION CLASSROOM 

not to scale 
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SECTION 



THEATRE CONFEREN OE£ 
ARRANGEMENT 

ADJUSTABLE CEILING (1) 

MUETl m AUPfTORlHAA 
Τ Η Ε Α Τ Π Ε P R O J K T ^ 
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CSlUNfrOFWPÎO 
f U U VOLUME Of-HAIL 

ADJUSTABLE CEILING (2) 
MUUfl m AUWTORIMM 

ÏÏCAW PROJET 
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AOJUSÏABLE CEILING (3) 
Mum m AUPITORIUM 

THEATHE ms&& 
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fLAT flOOB ARRANfrEMENTÎ 
CT DANCINftEANQU^EiP. 



Hum FROM MAIN 
floor xwm^ 

ΙΡΕΑΦΕΝ I N F L A T I O N -HANEEK 
WITH ONE ̂ E f LOCKINO W/V^HEfl 
EITHER £1PE OT MINERAL WOOL 

(I) IOOXIOOPM£ 
w BETWEEN APJU4TA&LE 

ΓΑΝΕΕ£ 

© U P ^ ATTACHED TO T R A M E E (Τ) 
WITH 
6TAE0EREDT0f\AlN1MI9ECAP 

12 PLY 
52 X|00£W TRAMEE 
W MINERAE VYÖ0L 
M X I O Z M ^ K E C T I O N 

21PEY f[XED PANELS 
12XW HW 4TRIP 
HE^IAM COYER W E E P 
TO PFWVAE 
Κ PLY LIP 

ADJUSTABLE CEILING RJ 
MUETPU^EAUPITOPIIUM 

firmer 
THEATRE P W T S 
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VOID AIESWINS CEIUNS 
TO ^ACOLTSTICAEW 
TRANSPARENT AS RESAR.PS 
VÖPUME. / 

FIKTIVE. 

SOUND PIFFUSIN(7 
REFLECTIVE FEATS 

(T) CEIPiNOSETTINCFOR 
w MUSIC 

WINCH MKHANISM 
TO RAISE AND LOWER 
PAKETE 

© CEIPIWSETTINS 
FOR, PHVAA 

THE « Ν KT FROM MOPPE 
STUPirSS IS I-50 SECONDS AT 
MID FREQUENCIES TOR. MUSIC, 
I '^SECONDS FOR FPATFLOOK 
AND POOSEWNPSffJRPRAMA. 

Q V E P W EÄRPy E L E C T I O N S 
(LINPEK9Ö MS.) AIRE CfS^FP) Ε ft3R 
REINFORCING WUPNESSSANP 
\miv\mm O F s T m f i . LOW 
FREOUENCy MEMPRANE A B S O R B 
AKFS INCORPORATED EPSEWffÊETRE TD 
f PREVENT K f S V E R E Ç I ^ N T M / i S K ' Î N ^ ΟΎ 
m FKEQUENCy S f F F C H ^ ) U N P S . 

ABSORPTION SPACED 
OFF PACK PANEL 
REVEALED W LOWEKIN& 
Of f PAP 

L 
CElUNSSETTlN&föR 
PANCINP7 (FLAT FU5ÖR 
A R R A N G E M E N T ) . 

ABSORPTION A K P PIFFPIS1ÖN 
O T F S F T R E W Y A E 0 F S E A T I N ( 7 
P E L O W . 

A D J U S T A B L E CEfLING (5) 
ISdURCE^PP ARCHITECTE/ 
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PÄNEL0 WHICH HINfrE U P W A R D 
m P Ö W N W A T O 
ARE DETECTION,U&HÎIN(7 AND 
YENTIUATION OO-ORPlNATEPTOflXEP 
ΡΑΝΕΙΣ. PAIREP ΡΑΝΕΙΣ 1215x2400 
OPENINO ABFA % % O E / W \ l N 
CEIUI^(7./V\AIN m miw?mm 

VOIP TDK W E U ( 7 t f î l N ( 7 , 
6ΑΝΤΚ/.ΥΕΝΠΙΑΓΙ0Ν. 

FERIMETEK f i x © C E O W 
IN f W I E R E P EXPANP5P 
ΛΛΕΤΑΕ 

CEIUNO ÜA7TO EE ΟΙΕέΤΑΝΤΙΑΙΕΥ 
EKAMED TO WITHSTAND PYNAMIG 
10AP OF M M N ( 7 PANELS. 

π 

Π 

π 

ADJUSTABLE CEILING (6) 
Muun m AUPITDRIUM 
eOUF\Ĉ -«>PAW5Hl&J 
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mr —±r 

ÇOUNP POWNWAftP^lü 
W> AUPItWE. 

NEW PlAl#D R00P PROFILE-
METAL TACEP P A N ^ O N T ? 
W00PW00E, (7ALVANIZEP 4TEEL 
ΕΚΑΜΝΕ, 100 MINERAL WOOL 
INLAY,* LAYER ΟΥΡΉΙΜ 
BOARP 90ff]X -

til&H LEVELOP 
A1RERAPT NOÎ fc 

PLAYER GYFÇUM frJARD 
ON MEIAE PRAMINO. 100mm 
M I N E R A L E N INLAY3LAYER 
&YP£UM WARP SOPP1T. 

MOULPED P E A ^ R 
OEILlNfr ON 
W[RE£ n 

THROW 
ft/IIUW 

CATWALKS ON FRAMING 
ΡΟΙΗΒΈΕ 6KIN U ÎTHT 
PANEEL M0ULPEE> 
P L A C E R 

£EALEP ΟΡΕΙΝΟ :£L£AVE6 
Ι0ΟΡΕΝ5Ε £LO0K,£O MINERAL 
BETWEEN 

LflAINWATEPiGûOP£ 
OARRIEP EXTERNALLY 
mm ROOT ̂ mutttiRE INCLUPINÊ 
ORNAMENTAL CfclLlNfr \h NEW. 
&UIEPINÊ W E E E X I 6 W . 

P E T A I E W I O N 
t-HROHElT TRIPLE 
M m m Roof 

C O N C E R T H A L L (1 ) 
60Ufiß>:AM1irECT6 0PPI(;£ 
op r w m c yvöRKepw&EiN 
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AlRStiAfT 
CARW&P 
E X I E R N A P P Y 

mm ACOUSTIC CONTROL 
WAPE P10OM 
PANEUS WINDOW 

INSTRUMENTS PUANT -4 

CONCERT HALL (2) 
SOURCE WCfllîECTS Of FIDE 
Of PUSPIC WORKS W l / I N 
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wmm rmmnmtîù ABSORPTION PANPLS 
m m i n [ π τ τ τ τ π 

10 ACOUSTIC 
PXISTINU PPASTFfl SPOT 
AAAPF WOP mtm 

flFAAOVPDfORPANFL- 40ΛΛΙΝΡΜ/ 

10 DUMMY 
SPOT 

PROTECTIVE 
NPTTINu. 

APPIT10N öf PANFPS E N A B ^ P ' T H NINO' Of AUDITORIUM 
PUPilNfr COMMISSIONING TO PR0VIP£ ABSORPTION AT A 
PARTICULAR M I P - T R ^ N C Y mm ibsmwh 
TPAT rmmmon im mmwmio 
mm PlSTPii&UftP TO A P H l ^ BY&N SOUND 
QUAPITY THROUGHOUT T H S " H A P P - i f PMtiOPTZ 
RESONATOR fcffÇtf OP SPOTS mWQt PANELS 
USS TO NARiPlOW B-ANP A&SOPiPTION.. 

A00USTIC WAPP 
PANSU P^TAIPS 

CONCERT H A L L (31 
SOUftfê'-AWHIÎfcOfe. 
OFflCfc Of muo 
mm ppibuiN. 

not to scale 
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RUPPFROIP COPFRR ROOF \W 
UAIPON Mll-U? CAMFR ROOF IN& 
FELT ON 7SW00PYYO0P SLABS 

Λ»£Ι1ΛΡΡ!ΝΡΑΝΡ 
FKAMIN& 

3 MINFRAP FIBRE QMIPT 

Z L W E R S &M.P^M ÖRET^ÖARP 

C E I U N ( 7 V 0 I P / £ T E £ P T R U ^ S 

DETAIL A 

O J U l J U T i ] ι 
0 100mm 200 300 

I LAMERS WP^UM &RR&OAKP 
ON METAPSPUPPINPlO 
mi SUPPORTS 

lOÔMNFRAPFlPREQUlPT 

mtAiouwrn SUPPORT το 

O E T A I L Β 
KOÖP PSSI&NPDTOKPFP OUT 
AIRCRAFT N0IÎS, SOUNP 
ISOLATION OF AWPIT0RIPÎAA 
INTFPI0R 60 dr> ÄPPR6X. 

ffOOFDTNE 
NATIONAL CONCERT FlAll-
ΡΜΡΡΙΝ,ΡΟΜΡΡΡΑΜΡ 
1RIPPF PAMSR PÖ0F. 

CONCERT H A L L ( I ) 
SOURCSOFPICeOf 
ftHUW W0RRS 
AKCHTS 
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P l ^ C A N B E 

EWORPEVEP 

[ a i n m m m i f l l i 

not to scale 

A 

9fWh Of THE INfRJOR 
OfWNAÎ IÛNAPOOtW 

H6 Sl^RPNSION RINfr OK 
FEATE WJVW TO G-OVER 
R ) M M PIAMETERMS. 
COYPR PAINTEP TO MATOH 
f INPSfl Tö fEASTkR C&UNfr 

DETAIL SECTION 

PIAMETER WPES 
AT 4 ^ ° f ROM CENTRE 

P L A N 
IN THfc M E I Z A S H M M R R A U Y - P L A C E P 
mm>'v&të or 'ouuw ARE l&W 10 
m U3CAP mimm ovmm %m 
7 0 ENAEPE INPIVIPUAP ?um&io PÎSTIN 
mm W I R ÖWN ANP ûfflER INSTRUMENTA 
PWRINfr OROfïE^TW EERfORAAANCEM CAN 
AEéO CORRECT ÏÏ)R Α Ρ Ο Μ έ » PEflC-IENOlkS 
Eft APBÇRTTtAPP U)Nft)N 'SAUCEE REELECT! N(7 
SURRAS SPfCWPP 0E SWöffl.ftt&H PSitëflH. 
NON POROMS, AT PEAST £ M'^KOmOn 
Om AND ̂  KfrMf*- ÎOR Ml/ISIPT ( I N ORPPR 
Tj MINIMIZE POW f M E N C M A^öRPTlöN) 
"O&IYS R£fpiCTI0N Of S M P CHARACTER Ö W 
A WIPE flWNßJ SPKTRMM, A SURfACE 
ARÇA IS WC^em. MATERIAU: Â f lWE OR&RP 

CONCERT HALL (5) 
« ( ^ A R O H I T p X T S ö f f l C E 
c r PHPWO WORKS PH&UN . 
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SECTION 

46 0 ΟΗΚΟΜΕ PEATEP 4TEEU 
ΓΑΝΙΟ FiAIE WITH # W 
FIXIN&TOéTANC+IION.Ç' 

4 6 0 - H A N P R A I E 

70X70 fflfc «AIP WEEPED 
TO 70*70 i^#ANGHION& 
AT4WCENTPIE£WEEPEPrO 
STEEEPPATE E # ^ O N 

Wkf? £W. FRAMING-

flüWOOP ACOW^ÎIG 
PANELLIN&TO & L C O N Y 
fROKT. 

- i l 

CMMWQMM PLYWOOP 
NAllipTOTIMgePl ffiAMiNft. 

ELEVATION 

CUTAWAY muomwio 
THEATRE noyAP 
PWMOWTH. 

MANY AUPIÎORIA-HAVE te'TUNINfr TO THE NATURAE A G O W ^ ARI0IM& PROM F |NI£HE0ANP 0 & W 
20UNP A&flîflflNfr PANELLING OR WAEE PINING, THE PANELS AE^Ofl& <2öUNP WELL At A £ECECTEP 
FREQUENCY ftANfrE. &Y Α COMBINATION OP tiEEMHOETZ A N P RESONATOR ACTION. WfiERE ACOUSTIC 
PANEECIN& £ REQUlFiEP IN £PACE£ IT MAKE£ ECONOMIC %m fDR 
r p T o e e - EUIET IN AMP FUEFIEE A vmui FUNCTION & uwmmv^mm 
THAN bB\H& riUNft ON A W A E E ß& AN AFTEH T t tOtOT-

T H E A T R E BALCONY 
SOURCE-PETEPiMOTO 

not to scale 
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mm 

ι ι ι ι ι ι ι ι ι ι ι ι ι ι ι I 

M A I P OPTION 
AWUSWCE PANEPS,A4£E/Y\&PEP ΤΰΟΡΤΗΒΡι Α£ nHWV'WMM 
WERE [NOPUDEP (M A fäfüWWMHT OF 2Z50 -£EAT £ß/Yi 
DIAMETER CIRCULAR AUPITORIWM U^PP FOR ORCTIE^TPiAP MU^IG, 
CINEMA,PFOTURP^,COMMUNITY ANP UNIVERSITY EVENTS 
hCOimcO IN THETiAPE WERE pflEY|OU£PY fDOPI b U i NOW 
REVIEWS COAMAENP LACK OF PÊAP £R)T£ |N ΤΉΕ AUPI1ÖRIUM 
AND wavm? REPORT E X C E L L E N T iwtmon OF OTHER 
INSTRUMENTS. PANELS ARE PiEPEECTIVE &YP£UM BOARP ON 
METAL FRAMED 

not to scale 

STAGE CANOPY 
AmilFEPTS-MlFCFiEPPjWUn&ePA 
NETWORK. 
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Ψ: 

W I T H pwçmNh. wroimK itft 

i l l 

EKD 

P W P U I N 6 

w fm/mmnr rot? 

REPAIR ANP MA)NTPNAN^£ 

WITH vmivm 

TAKlÛFmiPlHa 

MAINTENANT ANP 
REPAIR. 

A I R ^ R N R ^ W P : 

( tfr. ΚΠ?ΗΡΝ)ΙΝ A 
MÜS? ANP P I A 9 I R R T ? 
WHi+f AT UâV5T 
22£Ri?/M

2
P^I^MM 

&?MM<?N £RÎ KW7RK 
ANP RPASTFR 

WALL ANPPPAiTPRT? 
VYEI^H AT PPA^T 

W W2 ϊίΛ 

WALLER FIDOKTO ΚΐΝ?ΟΝΝΆ£ Κ&7&ΤΜ£ 
ID AIR'&zPRNP WW (R fRPR T9 APRR9VPP WWMm] 
fiooF το HAvp KBMvmm w?¥-Ämt£ 
ΤΟ IMPAiT e o / N P . 

i 
I 1

 1 ' 

Λ 
P W P U I N i 

E3 

HOUSING 

R&3(/IRPMFNT5>. 

pARTif P W I N ^ 
ohiv fôK 
MAINTENANT <?R 
RPPAIR, i ï^RM^ 

MACHINERY
1 
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© P C W GLAZING £PA0EP 200mm ÔOUND AMomHT 

© mm GPAWVPPUX' mum^.mw 
BUFFER &wtl'mmwom{m PUANTE 
INWARD ÔPPNJNG INSIPS WINDOWS. 

© S S P A R A T S HAFTFfiS AND RAKING GFLUNFR 
JOISTS, PFNSE QUIDT ÊFTI /VFFN. W!ltä,-\jm 
PLASTFFißCTO SOPflT 

© 60MM MINEMPWOOHN PoWSTWENF 
W S F S T W E F N TOISTS, P O U ^ F P A S Î E P I 

-&ÖARP CEIUNS S5FF ITPOIP-feAPKPD PTASTFfi 
-ww) το WUPEF&IPE OP RAFTERS 

LIVING 
ΡΟ0ΛΛ 

mm taw 

Τ0ΡΕΡΑΚΓ -> - ^ S W I T I V E 
Ê ZONING Of SPACED 
^ LOPH^TOfBONTANP BACK£NTf\ANOE WOflS 

© 
O R I E E 
PEDRÖ0M2-

bEPPIOOMS UNPER UVIMS-ACCOMMODATION 

PPIOM OVERHEAD mm. 

© PAY WINDOW ; INNER ΑΗΡ OUTER 
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Absorption 
The ability of a material to absorb sound is measured 
by its 'absorption coefficient' a which is defined as the 
fraction of energy incident on its surface which is not 
reflected. The higher the decimal fraction value, the 
better the absorptive property of the material. This 
does not imply that some of the energy does not 
continue on through the material. The absorption A of 
a surface of area S is then given by: 
A = S a 

and if there are several absorbing surfaces of areas, 
S i , S 2 , S 3 etc. the total absorption A T is obtained by: 

A T = α-iS-i 4- a2 S 2: + a3 S 3 

There are different types of absorber: porous 
absorbers where the sound energy falling on them is 
dissipated by viscous losses within the pores of the 
material, and resonant absorbers. Resonant 
absorbers themselves are grouped into those on the 
Helmholtz resonator principle, an example of which is 
a perforated panel separated from a solid backing 
containing some porous absorbent, and membrane 
resonators, where a solid panel is spaced off a solid 
backing but by virtue of panel flexibility and its 
thickness (less than 2 0 mm) vibrates on the trapped 
layer of air. For Helmholtz resonators, the frequency at 
which maximum absorption takes place is a function 
of the thickness of the panel, the area of the 
perforations and the spacing behind the panel. For 
membrane resonators, the frequency at which 
maximum absorption occurs depends on the spacing 
panel to backing, the superficial weight of the panel 
and whether the panel-backing cavity has any porous 
absorbent within. Both types of resonant absorber are 
used for low-frequency absorption, and combination 
of the two types is possible. 

Acoustic, Acoustical 
The adjectives are almost interchangeable in use. 
Acoustic tends to apply in describing the basic 
property of the sense of hearing. Acoustical is used to 
describe devices or personnel in the field of acoustics. 

Acoustics 
The science of sound (from the Greek, akouo, to hear). 

Acoustical treatment 
The application of design principles in architectural 
acoustics to isolate noise or vibration and to correct 
acoustical faults in spaces by addition of absorption, 
reflectors or other devices. 

Ambient noise 
Background or general noise level-characteristic of an 
area, often used in comparison with a specific noise 
source overlay. Sound pressure level in dBA 
exceeded for 9 0 % of the time ( L 9 0) . Ambient noise 
control may be by use of rating curves—see text. 

Assisted resonance 
An electronic method of lengthening the reverberation 
time of a hall by means of a series of channels each 
consisting of a microphone mounted in a tuned 
resonator in the ceiling feeding on an amplifier 
connected to a loudspeaker also in the ceiling. 

Brilliance 
Attribute of a hall with clear sound, prominent in treble, 
rich in harmonics. 

Clarity (Deutlichkeit) 
Defined as 10 log (energy over first 8 0 milliseconds 
expressed as a fraction of the remaining energy). The 
degree of clarity in sound reception depends on the 
strong receipt of direct rather than reverberant sound. 

Coincidence 
This occurs when the wavelength of the incident 
sound wave projected onto a partition or panel 
matches the bending wavelength of the partition or 
panel. 

Critical frequency 
Lowest frequency when coincidence occurs. Critical 
frequency is raised for thinner and less stiff surfaces in 
the sound path. 

Decibel 
Sound pressure level is the usual characteristic 
expressed in decibels. The scale is based on 1 0 times 
l o g 1 0 of the relative intensity of a sound and a 
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reference pressure. 'dBA' is a decibel unit with an TV 
weighting applied. This weighting has reduced 
response to extremes of frequency in order to simulate 
the response of the human ear. 

Definition 
Ratio of useful energy arriving within the first 50 
milliseconds to total energy comprising signal; high 
figure means good definition. 

Diffraction 
Ability of a sound to pass round a screen or barrier. 
Lower frequency sounds can diffract around 
obstacles more easily because of their longer 
wavelength. 

Diffusion 
Complexity of reflecting surfaces causing an even 
dispersion of sound in a room, with no directionality of 
soundwaves. 

Dryness 
A characteristic of an auditorium which has a short 
reverberation time; to some extent the opposite of 
'richness'. 

Echo 
Reflected sound discernible as separate from the 
initial sound, by virtue of the long reflected sound 
path. 

Flanking 
Ability of acoustic energy to by-pass a sound barrier at 
the edges. Good airborne sound insulation through a 
floor construction, for example, may be flanked by 
sound transmission down the walls or through ducts. 

Flutter 
Rapid echo pattern between parallel walls which can 
be discerned. 

Focusing 
Acoustic energy, like light energy, can be reflected 
from concave surfaces into a concentrated focus. This 
may leave 'dead spots' elsewhere. 

Frequency 
The number of cycles per second that a vibrating 
system completes. Units of frequency are cps. or 
more usually Hertz; both have identical value. The 
audibility of a sound depends on its level and also on 
its frequency. The human ear can detect sounds with 
frequencies ranging from 20 to 20,000 Hz although 
increasing age reduces the upper limit. The 
frequency, f, velocity, C, and the wavelength, λ, of the 
sound waves are related by the expression: 

C = U 

Intimacy 
Impression in sound quality, sometimes called 
'presence', that the source is near. In an auditorium 
this can occur in surprisingly distant seat locations if 
they benefit from close reflecting surfaces. 

Lw 

Noise level in dBA which is exceeded for 10% of the 
time. 

i-90 

Noise level in dBA which is exceeded for 90% of the 
time (background or lower limit noise condition). 

Leq (equivalent continuous sound level) 
Α-weighted energy mean averaged over the 
measurement period, ie the continuous steady noise 
level which would have the same total A-weighted 
acoustic energy as the real fluctuating noise 
measured over the same time. 

Liveness 
Attribute of a reverberant hall, imparting fullness of 
tone to music in high and mid frequencies. 

Loudness 
The subjective judgement of sound intensity by an 
individual which tends to be influenced by sound 
pressure and frequency. A typical response is for a 
three-fold change of sound pressure level to be 
considered a doubling of loudness. 

Loudness level 
The loudness level in phons of a noise is defined as 

the sound pressure level in decibels of a 1000 Hz tone 
which sounds equal in loudness to the sound which is 
being rated. 

Masking 
The effect whereby the threshold of audibility of.a 
sound is raised by the presence of another sound. 
Masking is most effective when the masking sound is 
of lower frequency than the sound to be masked. 

Membrane absorber 
A component assembly whereby a solid thin panel is 
spaced off a solid backing but by virtue of panel 
flexibility vibrates on the trapped layer of air. The 
frequency at which maximum absorption occurs 
depends on the spacing panel to backing and the 
superficial weight of the panel. 

Noise 
Sound unwanted by the recipient. 

Noise reduction coefficient (NRC) 
A single value to express absorption coefficients 
averaged over the octave bands centred on 250, 500, 
1Kand2K Hz. 

Normalized level difference 
Difference in dB between energy levels in rooms on 
opposite sides of a partition corrected for a standard 
amount of absorption representative of normal 
furnished conditions in the receiving room. 

Normalized level difference, Dn = - L 2 + 10 Log 
RT - 10 Log .5dB where RT = measured 
reverberation time in the receiving room during tests. 

Pitch 
The pitch of a sound is the frequency of an equally 
loud pure tone which on average is judged to occupy 
the same position on a musical scale. 

Porous absorber 
Sound-absorbing finish where the sound energy 
falling on it is dissipated by viscous losses within the 
pores of the material. 
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Pure tone 
Sound at a finite, very narrow, frequency band and at 
no other. 

Reflection 
Sound energy returned after impact on a surface, 
rather than being absorbed as heat energy within the 
surface. 

Resonance 
The natural vibration of an area of material at a 
particular frequency as a result of excitation by a 
sound at that frequency. 

Reverberation 
The effect whereby a sound builds up in a space or at 
a point in a space because of multiple reflections from 
surrounding enclosing walls, floors and ceiling. This 
may enhance the sound if constant and the sound will 
gradually die away after the sound source ceases. 

Reverberation time 
The reverberation time of a room is the time taken for a 
steady sound when switched off to die away to 
inaudibility. More exactly, it is the time taken for the 
sound pressure level to fall by 60 dB. The 
reverberation time, T, is related to the volume of the 
room and the total absorption of the room by: 

Τ = 0 J 6 V (seconds) 

where V = volume in m
3
, A = absorption in m

2
 units. 

Richness 
A property of sound in an auditorium where there are 
many repetitions and reflections within a short period. 
Said to occur higher up in an auditorium because the 
sound is arriving up from more surfaces. 

Room-tö-room transmission 
When a sound is transmitted from a reverberant room 
through a partition with sound reduction index (SRI) 
and Area S, into a room of absorption.A, then the 
sound pressure level in the second room is: 

SPL 2 = SPL, - SRI + 10 Log - | (dB) 

SPLv in this expression is the average sound pressure 
level in the first room. If the sound power level is known 
for the first room, then SPL, can be found from the 
equation: 

SPL, = SWL - 10 Log A + 6 (dB) (6) 

If instead of a second room there is just open air, then 
the difference in sound pressure levels between one 
side of the partition and the other is: 

SPL, - SPL 2 - SRI + 6 (dB) 

If S P L t near the inside of the wall of a building is 
known, then S P L 2 at some distance from the building 
is found from: 

SPL 2 - SPL, - SRI + 10 Log S - 20 Log r - 14 (dB) 

Sensitivity 
The ear's sensitivity varies with frequency. It is much 
less sensitive at low rather than high frequencies, 
reaching a maximum at or around 1000 Hz. The sound 
pressure levels of sounds which are perceived as of 
equal loudness are referred to as equal loudness 
contours. 

Simple sound source 
A sound source radiating sound equally in all 
directions is called a simple source. The sound 
pressure level at a distance r from the source is given 
by: 

SPL = SWL + 10 Log ( -^— \ (dB) 
\ 4 τι r

2
/ 

or SPL = SWL - 20 Log r - 11 (dB) 

This is modified by different constraints which depend 
on the directivity of the source. As an example, if the 
sound source is close to the ground the sound 
radiates into a hemisphere and then 3 dB must be 
added to the SPL: 

SPL = SWL - 20 Log r - 8 (dB) 

6 dB would be added if the source were situated in the 

angle between two walls. If the sound source is in a 
reverberant room rather than outdoors, the average 
reverberant level will be: 

SPL = SWL - 10 Log A + 6 (dB) 

The total sound pressure level resulting from the 
combination of reverberant and direct sound fields is 
given by: 

SPL = SWL + 10 Log ( 1 

\ 4 77 Γ 

Sound 
Sensation of hearing wave motion in an elastic 
medium. 

Sound insulation 
The fraction of incident sound energy falling per 
second on a partition which is transmitted through it is 
called the transmission coefficient τ and depends on 
mechanical and material properties of that partition. 
The performance of a partition is given in terms of an 
index known as the sound reduction index (SRI): 

SRI = 10 Log ^ (dB) 

The SRI varies with frequency and is measured in a 
laboratory in either octave or one-third octave bands. 

Sound power level 
When a source of sound radiates sound waves in all 
directions, the total energy radiated in one second is 
called the sound power of the source and is measured 
in watts. The decibel range is again used to define 
sound power level (SWL) as follows: 

SWL = 10 Log (dB) 

W is the sound power of the source and Wo is the 
internationally recognized reference power 1 0 ~

1 2 

watts. 

Sound pressure level 
The ear responds to the average value of pressure in 
the wave or root-mean-square pressure. The smallest 
detectable pressure is 2 χ 1 0 "

5
 Ν m

- 2
 or 2 χ 1 0

- 5
 Pa 

194 



(Pascals) and the largest tolerable pressure is 20 Pa, 
referred to as the threshold of pain. The ear is 
approximately a logarithmic detector of pressure and 
so it is convenient to express sound pressure in 
decibels, and the sound pressure level (SPL) is 
defined as: 

SPL = 20 

Po is 2 χ 
interest. 

(dB) lo9 ck) 
10~

5
 N r r r

2
 and Ρ is the sound pressure of 

Sound reduction index 
Difference in dB measured between the amount of 
energy flowing towards the wall in the source room 
and the total amount of energy entering the receiving 
room (usual range 100-3150 Hz). 

SRI = L| — L 2 + 10 Log S - 10 Log A (dB) (for 
negligible flanking) 

Where S = common area of partition in m
2
, or more 

conveniently: 

SRI = L 1 - L 2 + 10Log ST 

0.16V 
(dB) 

Sound spectrum 
Sounds can be analysed to reveal their frequency 
content. This can be achieved by dividing the 
frequencies into octave or one-third octave bands and 
the sound pressure levels measured in those bands. 

Sound transmission class (STC) 
Single-figure rating used mainly in the USA for 
comparing partitions for general building design 
purposes. Sound transmission losses in sixteen test 
bands from 125 to 4K Hz are compared with a 
reference contour as defined in ASTM Ε 413-73. 

Standardised level difference, DnT. 

Difference (1 SO 140) is given by DnT= 10 l o g 1 0 ^ dB 

Where D is level difference 
Τ is receiving room RT, seconds 
To is reference RT, 0.5 seconds. 

Single figure value given as weighted standardised 
level difference, DnTW. 

Standardised impact sound pressure level, L 'nt 
The standardised impact sound pressure level in dB, 
is given by 

L'nT = Li + 10log y 

where L, is average sound pressure level 
To is reference RT, 0.5 seconds 
Τ is receiving roan RT, seconds. 

Single-figure value is given as weighted standardised 
impact sound pressure level L'ntW. 

Structure-borne sound 
Sound energy that has passed through the solid 
elements of the building structure. 

Warmth 
Fullness of bass tone relative to mid-frequency 
response. 

Sound waves 
Sound waves are longitudinal pressure waves usually 
propagated through the air but also through solid 
material. In air they travel with a speed of 343 ms~

1
 at 

20°C. 
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C1 Typical sound reduct ion index values for e lements of structure 
( 2 0 - 5 0 m 2 s i z e ) , in dB 

A v e r a g e O c t a v e b a n d c e n t r e f r e q u e n c y ( H z ) 

S h e e t m a t e r i a l s 
3 mm sheet lead 
6 mm steel plate 
20 sw profiled steel sheet 

F l o o r s 
Τ & G Boards (or chipboard) to joists, plasterboard 

and skim soffit 
As above with fibreglass under chipboard, 50 mm 

sound pugging on mesh-backed plasterboard 
50 mm screed on 125 mm reinforced concrete 
As above with 13 mm fibreglass under screed 
50 mm screed on 200 mm reinforced concrete 

D o o r s 
Flush hollow doors, normal edge gaps 
Solid door, normal edge cracks 
Acoustic metal doorset, double seals 
Folding steel door 

W a l l s a n d p a r t i t i o n s 
Single leaf fairfaced brick 102 mm 
Single leaf brickwork plastered on both sides 

13/102/13 
Double leaf brickwork plastered on both sides 

13/214/13 
Cavity brickwork with ties 102/50/102 plastered on 

both sides 
Fairfaced 115 mm lightweight concrete blockwork 
Fairfaced 115 mm light concrete blockwork 

+ 13 mm plaster on both sides 
Fairfaced 115 mm light concrete blockwork 

+ 12.7 mm plasterboard on plaster dabs on both 
sides 

Fairfaced 215 mm light concrete blockwork 
Fairfaced 215 mm light concrete blockwork 

+ 13 mm plaster on both sides 
Fairfaced 215 mm light concrete blockwork 

+ 12.7 mm plasterboard on dabs on both sides 
Double wall of two 100 mm dense concrete blocks 

with 50 mm cavity + 13 mm plaster on both sides 

1 2 5 2 5 0 5 0 0 1 K 2 K 4 K 

34 30 31 27 38 44 33 
38 27 35 41 39 39 46 
18 8 14 29 26 32 36 

35 18 29 37 49 44 46 

51 37 42 47 52 60 64 
47 35 37 42 49 58 63 
51 38 43 48 54 60 64 
51 38 45 47 52 60 64 

16 12 13 14 16 18 24 
26 17 21 26 29 31 34 
47 36 39 44 49 54 57 
25 16 23 26 27 28 27 

45 36 37 40 46 54 56 

47 34 36 41 51 58 60 

51 41 45 48 56 58 60 

52 34 34 40 56 73 76 
38 32 32 33 41 49 57 

41 32 34 37 45 52 57 

44 28 34 45 53 55 52 
44 35 38 43 49 54 58 

47 37 39 46 53 57 61 

47 33 39 50 55 56 50 

52 35 41 49 58 67 75 
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A v e r a g e O c t a v e b a n d c e n t r e f r e q u e n c y ( H z ) 
1 2 5 2 5 0 5 0 0 1 K 2 K 4 K 

Double partition of two 12.5 mm plasterboard skins 
with 50 mm cavity completely filled with glass 
fibre quilt 40 21 35 45 47 47 43 

Double partition of two 12.5 mm plasterboard skins 
with 75 mm cavity - glass fibre blanket 
suspended within 39 24 37 44 42 43 44 

Double partition of two 12.5 mm plasterboard 
sheets on each side of 50 mm cavity completely 
filled with glass fibre quilt 47 33 45 51 52 52 52 

Double partition two 12.5 mm plasterboard skins 
on 75 χ 50 mm staggered timber studding 37 24 28 37 46 46 38 

50 mm woodwool cement slabs sealed on one side 
only 30 26 28 30 32 33 36 

Sealed on both sides 33 25 31 36 35 35 37 
100 mm woodwool cement slabs sealed on one 

side only 31 28 28 32 34 33 38 
Sealed on both sides 35 29 30 32 36 39 46 
50 mm woodwool cement slabs with 100 mm 

concrete on one face 42 36 36 42 44 46 53 
50 mm standard woodwool cement/200 mm 

airspace/2 χ 9.7 mm plasterboard attached to 
legs of units 51 34 44 51 57 61 60 

150 mm concrete supporting on resilient mounts 
100 mm prescreeded woodwool cement slabs -
large airspace 71 60 66 77 83 not measurable 

38 mm χ 22 SWG profiled steel cladding sheet/ 
60 mm glass fibre/9.5 mm plasterboard. Mounted 
on 50 χ 50 mm timber spacers 39 18 30 41 46 49 50 

38 mm χ 22 SWG profiled steel cladding sheet/ 
146 mm space containing 60 mm glass fibre/ 
2 χ 12.7 mm plasterboard. Mounted on 146 mm 
steel studs at 600 mm centres 47 32 41 47 49 53 58 

G l a z i n g 
Single - non-openable 

4 mm 28 20 22 28 34 34 29 
6mm 29 18 26 31 36 30 38 
6.4 mm laminated 30 22 24 30 36 33 38 
12mm 34 28 31 35 34 39 37 

4 mm glass in aluminium frame 100 mm opening 11 10 10 11 12 12 13 

Sealed units - non-openable 
4/12/4 mm 29 22 17 24 38 42 38 
6/12/6 mm 30 20 20 29 30 36 46 
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A v e r a g e O c t a v e b a n d c e n t r e f r e q u e n c y ( H z ) 
1 2 5 2 5 0 5 0 0 1 K 2 K 4 K 

4/12/10 mm 34 25 22 33 41 44 44 
4/12/10 mm + SP6 36 22 19 43 44 47 47 
6/12/10 mm 34 26 27 35 41 39 47 
6/150/4 mm 44 29 35 45 56 52 51 

Sealed units - openable 
3/6/3 mm Weather stripped 26 25 22 25 28 27 31 

Dual units - non-openable 
4/200/4 mm with absorbent reveals and separate 
heavy frames 42 37 37 44 53 47 36 
6/200/6 mm with absorbent reveals in separate 
heavy frames 46 37 41 48 54 47 47 

Openable 
4/200/4 mm with absorbent reveals in aluminium 
frames 39 27 33 39 42 46 44 
4/200/4 mm with absorbent reveals in aluminium 
frames - opposite ends open 25 mm 27 15 23 34 32 28 32 

Opposite ends open 100 mm 22 10 16 27 25 27 27 

These are typical values measured in the laboratory. Field tests may give lower values. 
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C2 Typical coeff icients of sound absorpt ion 
O c t a v e b a n d c e n t r e f r e q u e n c y ( H z ) 

1 2 5 2 5 0 5 0 0 1 K 2 K 4 K 

.28 .58 .96 .91 .86 .81 

.3 .35 .4 .55 .8 .7 

.13 .27 .55 .79 .9 1.0 

.5 .7 .8 1.0 1.0 1.0 

.2 .2 .2 .1 .05 .05 

.05 .2 .5 .8 .8 .8 

.1 .3 .3 .1 .1 .2 

.02 .02 .02 .03 .04 .05 

.01 .01 .01 .02 .02 .02 

.02 .02 .03 .03 .04 .05 

.2 .5 .5 .4 .5 .4 

.01 .02 .04 .06 .08 .1 

.02 .08 .3 .6 .8 .9 

.2 .2 .6 .8 .7 .9 

.3 .8 .9 .7 .7 .8 

.4 .4 .7 .7 .7 .8 

.3 .2 .2 .05 .05 .05 

.4 .2 .2 .1 .1 .05 

.3 .3 .2 .1 .05 .05 

.04 .1 .2 .5 .6 .5 

.06 .16 .3 .55 .65 .65 

.1 .4 .6 .7 .8 .8 

.3 .6 .8 .9 .8 .8 

.5 .8 .8 .9 .9 .9 

.5 1.0 .9 .8 .6 .4 

.01 .3 .7 1.0 1.0 1.0 

.3 .8 1.0 1.0 1.0 1.0 

.1 .4 .7 1.0 1.0 1.0 

.5 .7 .9 .9 .9 .8 

.01 .04 .05 .18 .3 .2 

C e i l i n g 
Overhead sound absorbers, one 1200 χ 450 

χ 50 mm panel every sq m, parallel pattern 
Fissured mineral tiles, 300 mm ceiling void 
Metal tiles (5% perforated), 20 mm fibreglass quilt, 

ceiling void 
Metal planks, slots between planks (14% free area) 
13 mm plasterboard ceiling over large air space 
13 mm acoustic plaster on metal lathing 
Profiled metal deck 

W a l l s a n d l i n i n g s 
Brickwork - fairfaced 

- painted 
- plastered 

Blockwork - fairfaced 
Concrete - texturedf in ish 
9 mm acoustic plaster on solid wall 
Woodwool slabs on solid backing 

- 5 0 mm thick 
- 1 0 0 mm thick 

Prescreed woodwool slabs on 600 mm air gap 
9 mm plasterboard on 18 mm air space filled with 

fibreglass to solid backing 
12 mm plywood on 30 mm airspace filled with 

fibreglass, to solid backing 
6 mm glass, large panes 
Stretched, lightweight fabric wall hanging 
Heavy curtain material hung in folds 
Fibreglass quilt to solid backing 

25 mm thick 
50 mm thick 

100 mm thick 
Fibreglass 100/100 mm airspace 
Mineral wool to solid backing 

- 2 5 mm thick 
- 5 0 mm thick 

Mineral wool 25/25 mm airspace 
50/50 mm airspace 

F l o o r s 
Thin contract carpet on solid floor 
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O c t a v e b a n d c e n t r e f r e q u e n c y ( H z ) 
1 2 5 2 5 0 5 0 0 1 K 2 K 4 K 

Thick carpet on underlay .07 .23 .69 1.0 1.0 1.0 
Rubber flooring, vinyl sheet .02 .04 .05 .05 .05 .05 
Marble, ceramic tiles .05 .05 .05 .05 .05 .05 
Reinforced concrete, grano .02 .02 .02 .04 .05 .05 
Water (swimming pool), ice (rink) .01 .01 .01 .02 .02 .03 

O t h e r 
Seated audience, per person* .33 .4 .44 .45 .45 .45 
Standing adults, per person* .15 .38 .42 .43 .45 .45 
Wooden seats* .1 .2 .3 .3 .3 .35 
Upholstered seats* .24 .26 .27 .31 .37 .38 
Shading reduction factors (for floor finishes 

absorption under seating) - 2 0 % - 3 0 % - 4 0 % - 5 0 % - 6 0 % - 8 0 % 

*These figures are the total absorption in m
2 
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American Society for Testing and Materials 
A n n u a l B o o k of A S T M S t a n d a r d s , P a r t 1 8 
US 1982 

BBC Engineering 
G u i d e t o A c o u s t i c P r a c t i c e 
1980 

Brick Development Association 
L o w R i s e D o m e s t i c C o n s t r u c t i o n in B r i c k : Pa r t 3 
T h e r m a l a n d S o u n d I n s u l a t i o n 
1979* 

British Gypsum 
W h i t e B o o k 
5th Edition 1984 

Construction Industry Research and Information 
Association (CIRIA) 
R e p o r t 1 9 8 8 : S o u n d I n s u l a t i o n o f H o u s e 
S e p a r a t i n g a n d E x t e r n a l W a l l s 
1981 (R H Clough and R D Jones) 

Cremer, Muller, Schultz 
P r i n c i p l e s a n d A p p l i c a t i o n s o f R o o m A c o u s t i c s 
vols 1 and 2 
Applied Science Publishers Ltd 1982 

Department of the Environment 
P l a n n i n g a n d N o i s e 
Circular 16/73, 1973 

Department of the Environment 
S o u n d I n s u l a t i o n in B u i l d i n g s : C o s t a n d 
P e r f o r m a n c e of W a l l s a n d F l o o r s 
1971 (H R Humphrey and D J Melluish) 

Fader, Bruce 
I n d u s t r i a l N o i s e C o n t r o l 
Wiley-lnterscience US 1981 

Furrer and Lauber 
R a u m u n d B a u a k u s t i c Lärm A b w e h r 
Birkhauser-Verlag 
Basel and Stuttgart 1972 

Κ Β Ginn 
A r c h i t e c t u r a l A c o u s t i c s 
Brüel and Kjaer 1978 

Herman Miller Research Corporation 
T h e A c t i o n O f f i c e A c o u s t i c H a n d b o o k 

Heinrich Kuttruff 
R o o m A c o u s t i c s 
Applied Science Publishers Ltd 
2nd Edition 1979 

Lord, Gatley and Evenson 
N o i s e C o n t r o l f o r E n g i n e e r s 
McGraw-Hill, US 1980 

J Ε Moore 
D e s i g n f o r G o o d A c o u s t i c s a n d N o i s e C o n t r o l 
The MacMillan Press Limited 1978 

Κ A Mulholland and Κ Attenborough 
N o i s e A s s e s s m e n t a n d C o n t r o l 
Construction Press 1981 

Ρ Η Parkin, H R Humphreys and J R Cowell 
A c o u s t i c s , N o i s e a n d B u i l d i n g s 
Faberand Faber 
4th Edition 1979 

Ian Sharland 
W o o d s P r a c t i c a l G u i d e t o N o i s e C o n t r o l 
Woods of Colchester Limited 1972 

Theodore J Schultz 
C o m m u n i t y N o i s e R a t i n g 
Applied Science Publishers Ltd 
2nd Edition 1982 

Sound Research Laboratories 
P r a c t i c a l B u i l d i n g A c o u s t i c s 
SRL Limited 1976 

Lyle F Yerges 
S o u n d , N o i s e a n d V i b r a t i o n C o n t r o l 
2nd Edition 1978 
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Acoustic discs 11, 166 
Acoustic louvres 138 
Acoustic schematic 175 
Ambient noise control 122 
Assembly room 150-54 
Attenuation 55 
Attenuator 136, 137 

Barriers 54, 55, 56 
Blockwork 41 , 42, 45, 46, 49, 51 , 52, 53 
Brickwork 41,42,43, 114, 115 
Briefing 12 
Building regulations 12, 46, 79 
Building types 140-79 

Carpets 111 
Ceiling, adjustable 156-61 
Ceiling baffles 24 
Ceiling hangers 17 
Ceiling tiles 2 2 - 6 
Cinemas 176-9 
Classrooms 155 
Commissioning 12 
Composite structure 185 
Concert hall 162-6 
Concrete 20, 42, 65, 66 
Curtains 109 

Definitions 192-5 
Detail design 12 
Distance 171,188 
Doors 81 -98 
Doors, sliding 9 6 - 8 
Doors, studio 97, 98 
Dry lining 47, 51 , 53, 146 
Ductwork 125-8 

Electro-acoustics 147 
Enclosures 39, 56, 136, 137, 183 
External noise 189 

Flanking transmission 27, 28, 149 
Floors 58 -79 
Floors, concrete 65, 66, 71 , 74 
Floors, timber 58-64 , 69, 70, 73 

Glazing 100,101 

Helmholtz resonator 117, 164, 182 
Hospitals 148,149 
Housing 169,170 

Industrial buildings 171 
Insertion loss 138 
Isolation 131 

Laboratory 145, 146 
Lecture theatre 154 
Lifts 135 
Lighting 134 
Linings 108-20 
Low frequency absorbers 119 

Mass law 185,186 
Membrane 182 
Modular acoustic boxes 119 
Music building 172-5 

Noise criterion 124 
Noise rating 122-4 

Offices 140-44 
Outline design 12 

Panels, folding 86 
Partitions 33 -9 , 140, 186 
Party floors 79 
Party walls 46 -8 , 49 -53 
Pipework 129,130 
Plantrooms 136 
Planting 188 
Plasterboard 12,16, 33, 34, 35, 36, 44, 50, 51 , 52, 

58, 60, 62, 63, 64, 70, 72, 73 
Precast concrete 17, 65, 148 
Preferred noise criteria 124 

Resilient mounting 17, 37, 54, 60 
Resilient bars 34 
Reverberant sound 110 
Roof deck 18 
Roof tiles, slates 16, 19, 148 
Roofs 17-20, 162, 165 

Sand pugging 16, 49, 62, 63 
Screens 138, 140, 141, 142 
Sealant 17, 27, 38, 75 
Seals 81-98,100 
Services 122-38 
Site selection 12 
Sound absorbers 112, 116, 120 
Sound absorption 11,183-4 
Sound insulation 11 ,186-7 
Sound reduction index 89 
Stage canopy 168 
Structure 67 
Supervision 12 
Suspended ceiling 22-31 

Theatre balcony 
Tiles 43 
TV studios 147 

167 

Ventilation 
Vinyl 111 

19, 132, 133, 174, 175 

Wall panels 117, 118 
Walls 41,53 
Windows 100-106 
Windows, studio 105 
Woodwool slabs 20, 23, 33, 34, 54, 126 

Zoning 140 
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