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E D I T O R I A L

A l o n g  w i t h  w i s h i n g  y o u  a 
t r a d i t i o n a l  Happy New Year ,  we draw 
y o u r  a t t e n t i o n  to  our  new banner  l i n e  - 
CANADIAN ACOUSTICS - and hope you too 
w i 11 wish us we 11 !

To t h o s e  o f  you e x c l u s i v e l y  in 
n o i s e  c o n t r o l ,  you can see f rom t he  
c o n t e n t s  i n  t h i s  i s s u e  t h a t  we are  
s t i l l  v e r y  much i n t e r e s t e d  in n o i s e  
c o n t r o l  as a s u b j e c t .  However,  wi th  
t h e  l i m i t e d  number o f  a c o u s t i c i a n s  in 
Canada,  we wish  t o  a ppea l  t o  a l l  f i e l d s  
o f  a c o u s t i c s ,  t o  d e v e l o p  and m a i n t a i n  
as broad a l i n k  as p o s s i b l e .  In t h i s  
way we hope t o  e n l a r g e  our  c i r c u l a t i o n ,  
t o  g i ve  as much e x p os u r e  as p o s s i b l e  to 
o ur  a u t h o r s  and a d v e r t i s e r s .

" A c o u s t i c s  and Noise  Cont ro l  in 
C a n a d a "  b e g a n  i n  a m o d e s t  way i n  
J a n u a r y  1973 as a n e w s l e t t e r  form of  
c ommunica t ion  amongst  members o f  t he  
Canaa ian Commit tee on A c o u s t i c s  (now 
t h e  Canadian A c o u s t i c a l  A s s o c i a t i o n ) .  
The f i r s t  e d i t o r  was Tony Embleton of  
N a t i o n a l  R e s e a r c h  C o u n c i l .  The  
p u b l i c a t i o n  has g r a d u a l l y  improved in 
s t y l e  and c o n t e n t s  over  t h e  l a s t  9 
y e a r s  a n d  i s  now i n t e r n a t i o n a l l y  
r e c o g n i z e d  and i n d e x e d .  We hope,  wi th  
yo u r  h e l p ,  CANADIAN ACOUSTICS wi l l  
c o n t i n u e  t h i s  t r e n d .

EDITORIAL

Bonne annee a t o u s  nos l e c t e u r s .  
Si vous ne l ' a v e z  pas e nc o re  r emarqué ,  
l a  n o u v e l l e  année a p p o r t e  un changement  
m a j e u r  à n o t r e  p u b l i c a t i o n ,  un nouveau 
t i t r e  : ACOUSTIQUE^ CANADIENNE ! Nous 
p e n s o n s  q u ' i l  r e f l è t e  m i e u x  l a  
d i v e r s i t é  e t  l ' é t e n d u e  du c on tenu  de 
n o t r e  r e v u e .

Ceux parmi vous qui  t r a v a i l l e n t  
e x c l u s i v e m e n t  d a n s  l e  d o m a i n e  de 
c o n t r ô l e  du b r u i t  pe uve nt  c o n s t a t e r  que 
l e  c on tenu  de ce numêro-c i  t émoigné  de 
n o t r e  i n t é r ê t  c o n t i n u  au c o n t r ô l e  du 
b r u i t . .  C e pe n da n t ,  é t a n t  donné que l e

nombre d ' a c o u s t i c i e n s  au Canada e s t  
l i m i t e ' ,  nous v o u d r io n s  e n g l o b e r  t o u s  
l e s  d o m a i n e s  de  l ' a c o u s t i q u e ,  
d é v e l o p p a n t  e t  e n t r e t e n a n t  a i n s i  des 
l i a i s o n s  g l o b a l e s .  En f a i s a n t  c e l a ,  
n o u s  e s p é r o n s  a u g m e n t e r  n o t r e  
d i s t r i b u t i o n ,  e t  par  c o n s é q u e n t ,  f a i r e  
c o n n a î t r e  nos a u t e u r s  e t  annonces  à  un 
p l u s  grand p u b l i c .

" L ' A c o u s t i q u e  e t  l a  L u t t e  
A n t i b r u i t  au C a n a d a "  a d é b u t e  
modes tement  en j a n v i e r  1973,  en t a n t  
que b u l l e t i n  de l i a i s o n  e n t r e  l e s  
m e m b r e s  du C o m i t é  C a n a d i e n  s u r  
1 ‘A c o u s t i q u e  ( m a i n t e n a n t  L ' A s s o c i a t i o n  
Canad i enne  de L ' A c o u s t i q u e ) .

Le p r em ie r  r é d a c t e u r  a é t é  Tony 
E m b l e t o n  du C o n s e i l  N a t i o n a l  de 
R e c h e r c h e s .  La p u b l i c a t i o n  a é t é  
c o n s i d é r a b l e m e n t  a m é l i o r é  en s t y l e  e t  
en c on tenu  pe nd an t  l e s  d e r n i e r s  neuf  
a n s ,  e t  m a i n t e n a n t ,  e l l e  e s t  r econnue  
e t  i ndexé e  au n i veau  i n t e r n a t i o n a l .  
No u s  s o u h a i t o n s  q u ' a v e c  v o s  
c o n t r i b u t i o n s ,  ACOUSTIQUE CANADIENNE 
c o n t i n u e r a  dans c e t t e  v o i e  de s u c c è s .

Nous avons l e  p l a i s i r  d ' a n n o n c e r  à 
n o s  l e c t e u r s  f r a n c o p h o n e s  q u ' u n  
s é m i n a i r e  s u r  l e  BRUIT e t  son CONTROLE 
se  t i e n d r a  à  l ' U n i v e r s i t é  de Sh e rb ro o ke  
l e  j e u d i  18 mars 1982.

O r g a n i s é e  p a r  l a  s e c t i o n  
d ' a c o u s t i q u e  du Dépar tement  de g é n i e  
m é c a n i qu e ,  c e t t e  j o u r n é e  e s t  p a r a i n é e  
pa r  l a  s e c t i o n  r e g i o n a l e  de l ' O r d r e  des 
i n g é n i e u r s  du Québec e t  l a  S o c i é t é  
c a n a d i e n n e  des i n g é n i e u r s .

Les thèmes abordés  t o u c h e r o n t  l es  
nor mes ,  l ' a c o u s t i q u e  p h y s i o l o g i q u e ,  l a  
p r o p a g a t i o n  s o n o r e ,  l e s  t e c h n i q u e s  
c l a s s i q u e s  de r é d u c t i o n  du b r u i t  e t  des 
é t u d e s  de c a s .

P o u r  p l u s  d ' i n f o r m a t i o n ,  
s ' a d r e s s e r  cf Jean N i c o l a s  ou N. Gal an i s  
au numéro (819)  565-4490.
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NEWS

X I e CONGRES INTERNATIONAL 
D1ACOUSTI QUE/ l l t h  INTERNATIONAL 
CONGRESS ON ACOUSTICS

Le Onzième Congrès I n t e r n a t i o n a l  
d 'Acous t ique  se t i e n d r a  en F rance ,  à 
P a r i s ,  du 19 au 27 j u i l l e t  1983; i l  
c o n c e r n e r a  t o u s  l e s  d o m a i n e s  de 
1 'Acous t ique .  I l  s e r a  précédé  de 
Symp o s i u ms  s a t e l l i t e s  q u i  s e r o n t  
o r g a n i s é s :
-  à M a r s e i l l e ,  l e s  12 e t  13 j u i l l e t ,  
sur  l ' a b s o r p t i o n  a c o u s t iq u e  a c t i v e  e t  
l e s  a s s e rv is s em en t s  a c o u s t i q u e s ;
-à  Lyon, les  15 e t  16 j u i l l e t ,  sur  les  
v i b r a t i o n s  des s t r u c t u r e s  mécaniques;
-  à Toulouse,  le s  15 e t  16 j u i l l e t  
éga lement ,  sur  l a  communication p a r l é e .

The 11th I n t e r n a t i o n a l  Congress on 
A c o u s t i c s  w i l l  be  h e l d  i n  P a r i s ,  
France ,  from Ju ly  19 to  Ju ly  27, 1983. 
A l l  f i e l d s  o f  A c o u s t i c s  w i l l  be  
covered .  S a t e l l i t e  Symposia wi l l  be 
he ld  before  or a f t e r  th e  Congress,  as 
fo i lows  :
-  in M a r s e i l l e ,  on J u ly  12 to  13 on 
Act ive  Acous tic  Absorp t ion ;
~ i n  Ly o n ,  on J u l y  15 and 16 on 
V ib ra t i o n s  of  Mechanical  S t r u c t u r e s ;
-  in Toulouse,  on Ju ly  15 and 16 a l so  
on Speech Communication.

P o u r  t o u s  r e n s e i g n e m e n t s  
s ' a d d r e s s e r  à / f o r  f u r t h e r  in fo rm at ion  
w r i t e  t o :  G.A.L.F.  S e c r e t a r i a t ,  B.P. 
40,  22301 Lannion-Cedex,  France .

3rd MEETING OF THE WORLD FEDERATION FOR 
ULTRASOUND IN MEDICINE AND BIOLOGY

The Third Meeting of  th e  World 
F e d e ra t io n  f o r  Ul t ra sound  in Medicine 
and B i o l o g y /F i f t h  World Congress of 
Ul t ra sound  in Medicine and Biology wi l l  
t a k e  p l ace  in B r ig h t o n ,  England,  26-30 
J u l y ,  1982. A b s t r a c t s  should  a r r i v e  
b e fo re  1 s t  December, 1981. For f u r t h e r  
info rm at ion  c o n t a c t :  Dr. P a t r i c i a  
Morley,  Co-Chairman, 3 WFUMB S c i e n t i f i c  
C o m m i t t e e ,  D e p t ,  o f  D i a g n o s t i c

Radio logy,  Western I n f i r m a r y ,  Glasgow 
Gil 6NT, Sco t l and ,  GB.

ACOUSTICAL IMAGING '82

The T w e l f t h  I n t e r n a t i o n a l  
Symposium on A cous t i c a l  Imaging i s  to 
be he ld  12-22 J u l y ,  1982, in London, 
England .  I t  i s  being ar ranged  by the  
I n s t i t u t i o n  of  E l e c t r i c a l  Engineers  in 
a s s o c i a t i o n  w i t h  t h e  S o n i c s  and 
U l t r a s o n i c s  Group of  the  IEEE and o th e r  
r e l e v a n t  l e a r n e d  s o c i e t i e s .  The 
symposium wi l l  cover  a l l  a s p e c t s  of 
a c o u s t i c a l  imaging and is  being  t imed 
to  c o o r d i n a t e  with the  3rd meet ing of  
t h e  World F ede ra t io n  f o r  Ul t ra sound in 
Medicine and Bio logy.  All e n q u i r i e s  
should  be d i r e c t e d  t o :  A c o u s t i c a l  
Imaging '82 ,  IEE, Savoy P la c e ,  London 
WC2R OBL, England.

INTER-NOISE 82

I NTER- NOI SE 8 2 ,  t h e  e l e v e n t h  
I n t e r n a t i o n a l  Conference on Noise 
Cont ro l  Eng in ee r in g ,  wi l l  be he ld  a t  
th e  Jack Tar Hotel in San F r a n c i s c o ,  
17-19,  1982.  For f u r t h e r  in fo rm a t i on  
c o n t a c t  James G. Seebold ,  S tandard  Oil 
Co. o f  C a l i f o r n i a ,  P.O. Box 3069, San 
F r a n c i s c o ,  CA 94119, U.S .A. ,  Telephone 
(415) 894-2484.

1982 CSHA CONVENTION

The 1982 C o n v e n t i o n  o f  t h e  
Canadian Speech and Hearing A ss o c i a t i o n  
wi l l  be he ld  in Vancouver,  May 17-22,  
1982. For f u r t h e r  in fo rm a t i on  c o n t a c t  
Mo n i c a  B r e k e l m a n s ,  4 2 3 0  B l e n h e i m  
S t r e e t ,  Vancouver,  B .C. ,  V6L 2Z4.

NEW RESEARCH CONTRACTS

To Optech I n c o r p o r a t e d ,  Downsview, 
O n t . ,  $ 1 6 0 , 5 5 7  f o r  " D e v e l o p m e n t  
c o n s t r u c t i o n  and t e s t i n g  of  a system to 
a s s e s s  no is e  l e v e l s  a s s o c i a t e d  with 
ocean roughness measurements" ,  by the  
Department of  Nat iona l  Defence.
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To Tektrend I n t e r n a t i o n a l  In c o rp o ra t e d ,  
Lachute ,  Que. ,  $142,217 f o r  "Design and 
development of  a c o r r e l a t i o n  a c o u s t i c  
emission m on i to r ing  program".  Awarded 
by the  Department  of  N at iona l  Defence.

To Asecor L t d . ,  Manotick,  O n t . ,  $38,404 
f o r  "Development of  a computer code f o r  
t h e  computat ion of  the  b l a s t  no ise  
envi ronment  of  r e c o i l  l e s s  r i f l e s " .  
Awarded by th e  Department of Na t iona l  
D efence .

To Hermes E l e c t r o n i c s  L t d . ,  Dartmouth,  
N .S . ,  $245,000 to  " I n v e s t i g a t e  the  
d e s i g n s  f o r  d i r e c t i o n a l  s o n o b u o y  
s e n s o r s  with a view to  ach iev ing  a 
sm a l l ,  c o s t  e f f e c t i v e ,  and v i a b l e  
des ign  having a p p r o p r i a t e  f r equency  
re sponse  c h a r a c t e r i s t i c s " .  Awarded by 
t h e  Department  of  N at iona l  Defence.

To Woods-Gordon Management C o n s u l t a n t s ,  
Toron to ,  O n t . ,  $175,000 f o r  a "Study of 
t h e  s o u n d  r e c o r d i n g  i n d u s t r y  i n 
Canada".  Awarded by th e  Department of 
Communicat ions.

To D r .  N. G e o r g a n i s ,  D e p t ,  o f  
E l e c t r i c a l  E n g inee r ing ,  U n i v e r s i t y  of 
Ottawa,  Ottawa,  O n t . ,  $39,705 f o r  a 
"Study o f  f r equenc y  spectrum management 
methods f o r  mobile  communications 
sys tems" .  Awarded by the  Department of 
Communications.

To P .  K a b a l ,  T e l e c o m m u n i c a t i o n s ,  
I n s t i t u t  n a t i o n a l  de l a  r eche rche  
s c i e n t i f i q u e ,  Verdun, Que. ,  $29,920 f o r  
"Coding by vo ic e  c o n v e r s io n " .  Awarded 
by the  Department  of  Communications.

To Techno S c i e n t i f i c  I n c . ,  Downsview, 
O n t . ,  $ 1 3 , 6 8 5  f o r  " U l t r a s o n i c  
m o n i t o r i n g  o f  c r a c k  e x t e n s i o n  by 
c o r r o s i o n  f a t i g u e  in o i l  p i p e l i n e s " .  
Awarded by th e  Department of Energy, 
Mines and Resources .

To T e k t r e n d  I n t e r n a t i o n a l  L t d . ,  
L a c h u t e ,  Q u e . ,  $ 1 3 4 , 6 3 6  f o r  
"Development of  an o n - l i n e  a c o u s t i c  
emission m on i to r ing  system f o r  welding

t h i c k - w a l l e d  v e s s e l s " .  Awarded by the  
D e p a r t m e n t  o f  E n e r g y ,  Mi n e s  and  
R e s o u r c e s .

To Dr. W. S t e e n a a r t ,  Department of 
E l e c t r i c a l  Eng inee r in g ,  U n i v e r s i t y  of 
Ottawa,  Ottawa,  O n t . ,  $29,383 f o r  
" D e v e l o p m e n t  o f  a s o n a r  s i g n a l  
i n j e c t o r " .  Awarded by the  Nat ional  
Research Counci l .

To Acres Consul t ing  Se rv ic e s  L t d . ,  
Niagara  F a l l s ,  O n t . ,  $62,624 f o r  a 
"Study on r a d i a t i o n  of  sound by s h ip s  
h u l l  s t r u c t u r e " .  Awa r d e d  by t h e  
Department  of  Nat iona l  Defence.

To M e s o t e c h  S y s t e m s  L t d . ,  N o r t h  
Vancouver ,  B .C . ,  $15,000 f o r  " Fu r th e r  
development and m o d i f i c a t i o n s  to  the  
model 440 a c o u s t i c  n a v i g a t i o n s  system".  
Awarded by the  Department of  F i s h e r i e s  
and Oceans.

NEXT CAA TORONTO CHAPTER MEETINGS

The n e x t  m e e t i n g  o f  t h e  CAA 
T o r o n t o  C h a p t e r  i s  s c h e d u l e d  f o r  
Monday, January  11, 1982 a t  7:00 p.m. 
in the  On ta r io  Hydro Auditor ium, 700 
U n i v e r s i t y  Avenue, Toronto .  Topics  fo r  
th e  mee t ings  a r e :  1. Acous t i c s  of  the  
O n ta r io  Hydro Bui l d i ng ,  and 2.  Sound 
Re-enfo rcement .  C o n t r i b u to r s  are  A. 
Edwards (O n ta r io  Hydro),  and M.V. 
M e r r i t t  (Engineered  Sound Systems 
L t d . ) .  The meeting convenors  are  Andy 
McKee and John Swallow. The fo l lowing  
meeting is  schedu led  f o r  sometime in 
A pr i l  1982 a t  the  same l o c a t i o n .  The 
t o p i c  f o r  t h e  m e e t i n g  w i l l  be 
I n d u s t r i a l  Audiometry and the  meeting 
c o n v e n o r s  a r e  S.  Abe l  and W. 
Zydenborgh.

FUTURE MEETINGS

Spring 1982, Budapest ,  Hungary, 8th
Colloquium on A c o u s t i c s . D e t a i l s  from:
OPAKFI, Anker Koz 1, 1061 Budapest .

Spring 1982, Mexico C i ty ,  Mexico, VI 
L a t in  American Meeting in A c o u s t i c s .
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D e t a i l s  to  be announced.

A p r i l  2 6 - 3 0 ,  1 9 8 2 ,  C h i c a g o ,  USA,  
Meeting o f  the  A c o u s t i c a l  S o c i e t y  o f  
Amer i ca  . C h a i r ma n :  Ma hl o n  D.  
Burkhard, I n d u s t r i a l  Research Product s ,  
I n c . ,  321 North Bond S t . ,  Elk Grove 
V i l l a g e ,  I l l i n o i s  U. S . A. ,  60007.

May 17-22 ,  1982,  Vancouver ,  B .C . ,  
Convent ion o f  Canadian Speech and 
Hear ing  A s s o c i a t i o n .  See page 5, f o r  
d e t a i l s .

May 17-19 ,  1982,  San F r a n c i s c o ,  USA, 
INTER-NOISE 8 2 . S e e  p a g e  â  f o r  
d e t a i l s .

J u l y  12 -22 ,  1982,  London,  U.K, Twe l f th  
I n t e r n a t i o n a l  Symposium on A c o u s t i c a l  
Imaging .  See page 31 f o r  d e t a i l s .

J u l y  26 -3 0 ,  1982,  B r i g h t o n ,  U .K. ,  Th i rd  
Meet ing o f  t h e  World F e d e r a t i o n  f o r  
U l t r a s o u n d  i n  M e d i c i n e  a n d  
B i o l o g y / F i f t h  Wo r l d  C o n g r e s s  o f  
U l t r a s o u n d  in  Medic ine  and B io l o g y .  
See page 3L f o r  d e t a i l s .

J u l y  19 -27,  1982,  P a r i s ,  F r a n c e ,  The 
E l e ve n t h  I n t e r n a t i o n a l  Congres s  on 
A c o u s t i c s .  See page 3, f o r  d e t a i l s .

September  1 3 - 1 7 ,  1982,  G o t t i n g e n ,  
F e d e r a l  R e p u b l i c  o f  Germany,  3 rd  FASE 
CONGRESS j o i n t l y  wi th  DAG A 1 BIT. The 
Congres s  program wi l l  c o v e r :  Speech 
r e s e a r c h .  A r c h i t e c t u r a l  a c o u s t i c s ,  
s t r u c t u r e  borne  sound ;  Aero a c o u s t i c s ,  
u n d e rw a te r  sound ,  n o n l i n e a r  a c o u s t i c s .  
Gene ra l  S e c r e t a r i a t :  FASE '82 ,  c / o  
P h y s i k a l i s c h - T e c h n i s c h e  B u n d e s a n s t a l t ,  
P o s t  Box 3345,  D-3300 Braunschwe ig .

September 1982,  Warsaw, Po land,  Noise  
Control  Co nf er en ce . D e t a i l s  from:  
Prof .  S. Czarnecki ,  Committee f o r  
A c o u s t i c s  o f  the PAN, PKiN p . 2321,  
00-301 Warsaw.

O c t o b e r  1 9 8 2 ,  Hi g h  T a t r a ,  
C z e c h o s l o v a k i a ,  2 1 s t  A c o u s t i c a l  
Conference on Noise  and Environment. 
S e c r e t a r i a t :  House o f -  Technology,

I n g . L . G o r a l i k o v a ,  S k u l t e t y h o  S t r e e t ,  
881 30 B r a t i s l a v a .

November 8 - 1 2 ,  1982,  O r l an d o ,  F l o r i d a ,  
USA, Meet ing o f  t h e  A c o u s t i c a l  S o c i e t y  
o f  A m e r i c a . Chai rman:  Joseph  E. B lue ,  
Naval  Rese a rc h  L a b o r a t o r y ,  P.O.  Box 
8337 ,  O r l a n d o ,  F l o r i d a ,  U . S . A . ,  32856.

STUDY OF KI LLER WHALE "TALK" MAY 
BENEFIT PACIFIC FISHERIES

Can t h e  sounds  made by t h e  k i l l e r  
wha le s  t h a t  r an ge  t h e  B r i t i s h  Columbia 
c o a s t a l  w a t e r s  in t h e i r  t i g h t l y  k n i t  
f a m i l y  g r oup s  or  pods have a commercial  
a p p l i c a t i o n  t o  t h e  f i s h e r i e s  in  t h a t  
a r e a ?

The answer  would seem t o  be "Yes" .

T h i s  i s  t h e  i m p l i c a t i o n  o f  a 
t w o - y e a r  s t u d y  i n t o  t h e  a c o u s t i c  
b e b a v i o r  o f  t h e  k i l l e r  wha le  in t h e  
w a t e r s  o f  e a s t e r n  a n d  s o u t h e r n  
V a n c o u v e r  I s l a n d  u n d e r  a $ 2 1 , 7 9 2  
c o n t r a c t  n e g o t i a t e d  and managed by t h e  
DSS S c i e n c e  C e n t re  on b e h a l f  o f  t h e  
Depa r tme n t  o f  F i s h e r i e s  and Oceans .

The s t u d y  was c a r r i e d  o u t  by John 
K.B.  F or d ,  a Ph.D.  s t u d e n t  a t  t h e  
U n i v e r s i t y  o f  B r i t i s h  Columbia ,  working 
c l o s e l y  w i t h  th e  s c i e n t i f i c  a u t h o r i t y  
f o r  t h e  p r o j e c t ,  Dr.  Michael  Bigg,  
program hea d ,  m ar in e  mammal u n i t .  
P a c i f i c  B i o l o g i c a l  S t a t i o n ,  Nanaimo, 
B.C.

" K i l l e r  wha les  f e e d  on salmon and 
o t h e r  commerc ia l  f i s h  and t h e i r  voca l  
sounds  do f r i g h t e n  t h e i r  p r ey  i n t o  
f l e e i n g  f o r  s a f e t y " ,  s ays  Dr.  Bigg.  
"Such sounds  co u ld  be u s e f u l l y  a p p l i e d ,  
f o r  ex ample ,  f o r  h e r d i n g  t h e  f i s h .  
Ano t he r  p r a c t i c a l  a p p l i c a t i o n  would be 
t o  t u r n i n g  on t h e s e  u n d e r w a te r  sounds  
in  a r e a s  where s e a l s  and s ea  l i o n s  a re  
maraud ing  commercial  f i s h e r m e n ' s  n e t s ,  
c a u s i n g  c o n s i d e r a b l e  damage in a d d i t i o n  
t o  r o b b in g  t h e  c a t c h . "
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High Performance, Affordable

SUPER ANALYZER
Ono Sokki dual channel FFT sound 

and vibration analyzer

6 4 K byte mass storage data memory
The CF-500 is an all new FFT analyzer w ith  dual running to three-dimensional recording or power
channels, multi-functions, high accuracy and low spectra, and coherence-and-transfer functions
cost! It  incorporates a 64K byte large capacity w ith  YEW recorder. Plus a host o f other quality
mass storage data memory and improved real features that make a powerful, very accurate
tim e FFT. Digital oscilloscope displays an easy-to-use analyzer, 
amazing twenty-eight thousand 12 b it words....

Circle reader service no.

If you 're using the best Analyzer 
why not use the best Accelerometers

BBN P iezoelectr ic  
A cce lero m eters

with Internal Electronics

YOUR BENEFITS ARE:

►  HIGH FREQUENCY RESPONSE 

Guaranteed fla t to  20KHz (model 501 ) 40KHz 
is typical.

►  LOW LOW NOISE 

Intrin isic indépendance from  cable noise effects 
provided by built-in preamplifiers.

Model 501

►  LOW MASS Miniature - High Frequency 

These units are todays' smallest accelerometer 
w ith  bu ilt in preamplifiers.

tB
Low mass

Check the reader service number or phone fo r your free copy o f  our 8 page BBN accelerometer catalog.

Model 505

Triaxial - High Frequency 
Low Mass

l iH H H a  PIO Instruments ■ ■ ■ ■  J
Toronto (416) 661-3190 -------------------------------------------------------------------------------------------------- Montreal (514) 337-0425

Edmonton (403) 432-7746 R» H. NICHOLS Ottawa (613) 238-7007



1981 CANADIAN ACOUSTICAL ASSOCIATION 
CONVENTION REPORT

I f  you want a su ccess fu l  c o n v e n t io n ,  j u s t  make sure  you se rve  enough
wine.

The Edmonton c o nve n t ion  can,  I b e l i e v e ,  be e v a lu a ted  as s u c c e s s fu l ,  bu t  
f o r  o th e r  reasons bes ides wine.

The t u r n o u t  was n o t  as la rge  as we had hoped, b u t  i t  was a t  l e a s t  above 
th e  minimum f o r  which we had budgeted. As a r e s u l t ,  we w i l l  show a ve ry  
modest p r o f i t ,  in s p i t e  o f  some o f  the  e x t r a  c o s ts  in c u r re d  by v i r t u e  o f  the  
p os ta l  s t r i k e .

The t e c h n ic a l  symposiums, w i th  t h e i r  keynote  speakers and wide v a r i e t y  
o f  papers p re sen ted ,  went o f f  ve ry  w e l l  and ve ry  n e a r l y  as p lanned ;  a most 
remarkable  ach ievement.  The t e c h n ic a l  program commit tee  under Gary Fau lkne r  
is  t o  be c o n g r a tu la te d .

The bus iness  s e s s io n s ,  under P r e s id e n t  Northwood, were w e l l  c o n t r o l l e d  
and covered a l o t  o f  t e r r i t o r y  in  a t i g h t  s chedu le .

The banquet speakers were i n t e r e s t i n g  and k e p t  w i t h i n  t h e i r  t im e  
a I lo tm e n ts .

A l l  in a l l ,  a ve ry  su ccess fu l  c o n v e n t i o n ,  made more sucess fu l  by the
keen p a r t i c i p a t i o n o f  the  a t te n d e e s .

The s t a t i s t i c s : R e g i s t r a t i o n 74
Banquet 82
T echn ica l  Papers 34
Keynote Speakers 3

A more comple te  and somewhat more t e c h n ic a l  r e p o r t  i s  being p repared by 
th e  committee f o r  use by o th e r  c o n v e n t io n  p la n n e rs .  I t  shou ld  be ready ,  
a long w i th  the  f i n a n c i a l  s ta te m e n ts ,  b e fo re  the  end o f  November.

Coupled w i th  the  C .A .A .  c o n v e n t io n  were two ve ry  good and w e l l  a t tended  
n o ise  c o n t r o l  co u rses ,  o rgan ized  by th e  C . A . A . , a d m in is te re d  by the  
U n i v e r s i t y  o f  A lb e r t a ,  F a c u l t y  o f  E x te n s io n .  The f i r s t ,  C o n t r o l l i n g  
Environmenta l No ise ,  was s u b s id iz e d  by th e  P ro v inc e  o f  A lb e r t a .  The second, 
Machinery  Noise C o n t r o l ,  was s e l f  s u p p o r t i n g .  The Env i ronmenta l  Noise course  
drew 31 r e g i s t r a n t s .  The Machinery  Noise course  was a t tended  by 27.

E.H. (EUGENE) BOLSTAD.
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CAA ANNUAL MEETING - SECRETARY'S REPORT

Minutes of  the Annual General Meeting of  the 

Canadian Acoust ical Associat ion 

Held a t  the Chateau Lacombe Hotel ,  Edmonton, on October 8, 1981

1. The meeting was c a l l ed  to order  by P res iden t  T. D. Northwood a t  
4:45 p.m.

2. The minutes of  the previous annual meeting were read by the Executive 
S e c re ta ry ,  J .  Manuel. On a motion by F. Hall seconded by J .  Piercy 
the  minutes were accepted as read.

3. The T rea su re r ,  L. T. Russe l l ,  in p re sen t ing  his  r e p o r t  noted the 
CAA f in a n c i a l  a f f a i r s  were in an even b e t t e r  shape t h i s  year .  The 
su rp lus  a t  August 31, 1981 was $11,355.97 a f t e r  repayment of  a 
$2000 cash advance given to the CAA 1981 Edmonton organizing 
commi t t e e .

4. The a u d i t o r ' s  r e p o r t  was presented  by D. May who s t a t e d  t h a t  the 
accounts accu ra te ly  r e f l e c t e d  the f i n a n c i a l  s t a t e  of the Associa t ion 
a f f a i r s .  On a motion by D. May and seconded by A. Behar the 
T r e a s u r e r ' s  r ep o r t  was then accepted with thanks.

5. The Executive S ec re ta ry ,  J .  Manuel, read the  correspondence received 
during the pas t  year .  The most s i g n i f i c a n t  was the May 5, 1981 
l e t t e r  from R. T. Beyer, Chairman of  the In t e rn a t io n a l  Commission
on Acoust ic s ,  advis ing t h a t  "The In t e r n a t io n a l  Commission on 
Acoust ic s ,  a t  i t s  meeting a t  Aachen, Germany, l a s t  week, voted to 
accept  the kind i n v i t a t i o n  of the Canadian Acoust ical  (Society) to  
have the l a t t e r  host  the 12th In t e rn a t io n a l  Congress on Acoustics 
in Toronto,  Canada, in the summer of 1986".

6. The E d i to r ,  D. Benwell, in p resen t ing  her r e p o r t  noted t h a t  the CAA 
n e w s le t t e r  "Acoustics  and Noise Control in Canada" was being 
indexed in a t  l e a s t  s ix  i n t e r n a t io n a l  a b s t r a c t i n g  jo u r n a l s .  She 
s t a t e d  t h a t  a l l  papers submitted fo r  p u b l i c a t i o n  were being 
reviewed. The french language con ten t  had increased  and she 
c a l l e d  fo r  more papers in both languages from the membership. The 
Edi to r  noted t h a t  back copies of the n e w s le t t e r  were s t i l l  a v a i l ab l e .  
F in a l ly ,  special  e f f o r t s  were going to be made t h i s  year  to inc rease  
the ne w s le t t e r  c i r c u l a t i o n  and thereby inc rease  a d v e r t i s in g  revenues.  
The Chairman accepted the r e p o r t  by thanking the e d i t o r i a l  s t a f f
f o r  the cont inuing improvement in the q u a l i t y  of the CAA n ew sle t te r .

7. The Chairman noted t h a t  H. W. Jones was rep re sen t in g  the Associat ion 
a t  the meeting of In t e rn a t io n a l  INCE being held concur ren t ly  with 
the Noise-Con 1981 meeting in Amsterdam.

-  7  -



8. In p resen t i ng  the rep o r t  of the Nominating Committee, C. W. Bradley,  
noted t h a t  only one p o s i t io n  on the  execut ive  had to be f i l l e d  t h i s  
yea r  and he, t h e r e f o r e ,  proposed the fo l lowing s l a t e :

P res iden t :  T. D. Northwood ( c o n t in u in g ) ,

Executive Sec re ta ry :  J .  Manuel ( c o n t in u in g ) ,

T reasu re r :  J .  Nicolas ( r ep la c in g  L. T. R u s s e l l ) ,

E d i to r :  D. Benwell ( con t inu in g ) .

9. E lec t ion  of the o f f i c e r s  was moved by B. Dunn and seconded by 
A. Sydenborgh. Carried unanimously.

10. P res iden t  T. D. Northwood, on beha lf  of  the  O f f i c e r s ,  accepted the 
appointments and thanked the membership f o r  t h e i r  confidence in 
e l e c t i n g  the  O f f i ce r s .  He congra tu la ted  J .  Nicolas on his  appointment 
as Treasure r .

11. The Nominating Committee then nominated two members to  f i l l  vacant  
D i r e c to r s h ip s .  Two add i t io na l  nominations were, however, proposed 
from the f l o o r  and an e l e c t i o n  was held.  As a r e s u l t  of  the s e c r e t  
b a l l o t  by members in good s tand ing ,  the  B a l lo t  Counting Committee, 
comprising S. H. Eaton and M. V. M e r r i t t ,  repo r ted  t h a t  L. T. Russell  
and S. Abel had been e l e c t e d .  There were no s p o i l t  b a l l o t s .

12. The Chairman confirmed the  e l e c t i o n  r e s u l t s  and congra tu la ted  the 
new D irec to rs  on t h e i r  appointments.  The 1981/82 s l a t e  of  CAA 
D irec to rs  fo l lows:

L. T. Russell - 4 year term (Nova Sco t ia )

S. Abel - 4 year term (Ontario)

S. Eaton - 3 year term ( B r i t i s h  Columbia)

M. Osman - 3 year term (Ontario)

R. Cyr - 2 year term (Quebec)

J. Hemi ngway - 2 year term (Ontario)

D. Whicker - 1 year term ( B r i t i s h  Columbia)

J. Piercy - 1 year term (Ontario)

13. The Chairman, in making the announcement t h a t  D. S. Kennedy had won 
the  1980 D i r e c t o r ' s  Award, d isplayed  the  spec ia l  s c r o l l  t h a t  had 
been produced to mark the  occasion and noted t h a t  a l l  the  D irec to rs  
had s igned the s c r o l l .  The winner,  D. S. Kennedy, was not  p re sen t  
to accept  the Award.

14. The Chairman then repor t ed  t h a t  the  Ontar io Minis t ry  of  the  Environment 
on Apri l  14, 1980 had in v i t e d  the Canadian Acoust ical  Assoc ia t ion
to co-sponsor  the 1982 a co u s t i c s  technology t r a i n i n g  program to be 
held in Toronto.  He in d ica ted  t h a t  t h i s  r eques t  had been discussed  
and approved a t  the D i re c to r s '  meeting held on the  previous day.
He asked the membership to confirm the  deci s ion  of  the Direc to rs .

-  8 -



15. A motion by D. Whicker seconded by G. Bolstad t h a t  "The Canadian 
Acoustical  Assoc ia t i on ,  a t  the  i n v i t a t i o n  of  the  Ontario Minist ry 
o f  the  Environment, agrees  to j o i n t l y  sponsor the  1982 environmental 
a co u s t i c s  technology t r a i n i n g  course ses s ion  in Toronto sub jec t  to 
th e  Assoc ia t ion and i t s  membership being kept f r ee  and c l e a r  of a l l  
l i a b i l i t y  and expense" was approved.

16. In opening the d iscuss ion on the CAA planning fo r  the 1986 ICA in 
Toronto,  the Chairman recounted the  i n i t i a l  a c t io ns  in t h i s  regard 
approved by the membership a t  the 1979 annual general  meeting in 
Windsor, Onta r io ,  and the subsequent  ex t rao rd in a ry  meeting of  the 
D irec to rs  held in Toronto in June 1980 p r i o r  to the  10th ICA in 
Sydney, A u s t r a l i a .  He then c a l l e d  on E. A. G. Shaw, a former 
member of  the In te rn a t io n a l  Commission on Acoust ics ,  to make a 
s h o r t  p r e s en ta t io n  on the  nature  and scope of  an in t e rn a t io n a l  
congress .  In his remarks Edgar Shaw noted t h a t  t h i s  i n t e rn a t io n a l  
o rg an iza t io n  had i t s  ro o ts  in the  United Nat ions ,  Educational,  S c i e n t i f i c  
and Cul tura l  Organ izat ion.  Of a l l  the Commissions, the Acoustics 
Commission f i t s  l e a s t  e a s i l y  in to  the  In te rn a t io n a l  Union o f  Pure
and Applied Physics (IUPAP) but a cous t i c s  was one of  the most 
a c t i v e  and most app recia ted  Commissions in IUPAP. He sa id  t h a t  our 
1986 Congress would be the 12th Congress marking the 33rd year  of 
co -o pe ra t ion  in acous t i c s  in a t r u l y  i n t e r n a t i o n a l  forum. He noted 
t h a t  Congresses usua l ly  have between 1000 and 1500 p a r t i c i p a n t s  a t  
t e ch n ica l  meetings and r e l a t e d  a c t i v i t i e s .  The b en e f i t s  are  many, 
mostly i n t a n g i b l e ,  such as enabl ing graduate  acous t i c s  s tudent s  to 
t r a v e l  abroad and meet world le aders  and t h e i r  contemporaries.

Chairman T. D. Northwood thanked Edgar Shaw fo r  his  remarks and 
concluded the  d iscuss ion  by summarizing the  o rg an izat io nal  work 
completed to date and the  plans fo r  broadening the  organ izat ional  
s t r u c t u r e  over the ensuing year .  The Chairman noted t h a t  Canada 
must make a more d e t a i l e d  p re s en ta t io n  to the  In te rna t iona l  
Commission on Acoust ics in Par i s  in Ju ly ,  1983.

17. A motion by J .  P iercy seconded by J .  Nicolas t h a t  " the  12th ICA 
ta sk  group e s t a b l i s h e d  in 1979 be autho r ized  to expand in order  to 
r e p r e s e n t  the Canadian acous t i ca l  community both geographical ly  and 
in terms of  technical  d i s c i p l i n e s  with the  charge of prepar ing a 
d e t a i l e d  o rg an iz a t io na l  plan by the time of  the 1982 CAA meeting" 
was c a r r i e d  unanimously.

18. A f u r t h e r  motion proposed by M. Osman and seconded by B. Dunn th a t  
"The Executive Sec re ta ry  be au thor ized to confirm, on beha lf  of  the 
Canadian Acoustical  Assoc ia t ion ,  accommodation r e s e rv a t io n s  made in 
a n t i c i p a t i o n  of the Toronto 1986 In t e rn a t io n a l  Congress on Acoustics" 
was a lso  c a r r i e d  unanimously.

19. To a s s i s t  in the planning and o rgan iz a t io n  o f  f in an c ia l  re sources ,
E. A. G. Shaw proposed and A. Behar seconded a motion th a t  "The 
12th ICA organiz ing committee and the  Treasure r  of  the CAA, to 
cover the o rg an iz a t io na l  expenses connected with the  12th ICA, be 
au th or i zed  to accept  and hold in t r u s t  volun tary  con t r ib u t io n s  from 
members, subsc r ib e r s  and o th e r  i n t e r e s t e d  p a r t i e s .  They are  
f u r t h e r  author ized  to s o l i c i t  c o n t r ib u t io n s  from indus t r y ,  govern
ments and o th e r  i n s t i t u t i o n s " .  Carr ied  unanimously.
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20. The membership and su b sc r ip t i o n  fees  a re  reviewed annual ly  and 
confirmed.  I t  was proposed by C. Sherry and seconded by D. Whicker 
t h a t  "The 1982 annual membership and the annual su b sc r ip t i o n  fee 
sha l l  be $15.00. The annual s tuden t  membership fee s h a l l  remain a t  
$0". A f te r  some d i s cu s s io n ,  an amending motion was voted on and 
defea ted .  The motion given above was then put to the vote and 
c a r r i  ed.

21. The Chairman then c a l l ed  on S. Eaton seconded by C. W. Bradley to 
propose a motion thanking members r e t i r i n g  from o f f i c e .

"In recogn i t ion  and a p p re c ia t io n  of  the se rv ices  
rendered during t h e i r  r e s p e c t iv e  terms o f  o f f i c e ;  
the members, execut ive  and d i r e c t o r s  thank the 
fol lowing members f o r  t h e i r  i n t e r e s t  and support  in 
f u r t h e r i n g  the i n t e r e s t s  of  the Assoc ia t ion :

Les Russell  - r e t i r i n g  Treasure r  and New D i re c to r ,

Cameron Sherry - r e t i r i n g  D i re c to r ,

Gene Bolstad - r e t i r i n g  D i rec to r" .

Car r ied by acclamation.

22. The Chairman noted t h a t  the 1982 CAA Meeting and Symposium would be 
held in Toronto.  The Convenor of  the 1982 meeting i s  J .  Manuel.

23. The Assoc ia t ion  was in v i t e d  by D. Whicker and S. Eaton to cons ider  
holding the 1983 CAA meeting in Vancouver.

24. On the motion of  M. V. M e r r i t t  and c a r r i e d  with acclamation "The 
Assoc ia t ion  and i t s  members thank the Edmonton organiz ing committee, 
and support ing o rgan iza t ions  f o r  the e x c e l l e n t  1981 CAA meeting 
program and arrangements".

25. There being no f u r t h e r  bus in ess ,  the  Chairman adjourned the meeting 
a t  6:45 p.m.

John Manuel 
Execut ive S ec re ta ry

CAA ANNUAL MEETING - TREASURER' S REPORT

The T r e a s u r e r ' s  r e p o r t  c o n s i s t s  o f  t h e  f o l l o w i n g  p a r t s : ( a )  S t a t e 
ment  o f  Cash R e c e i p t s  a nd  E x p e n d i t u r e s  f o r  t h e  P e r i o d  o f  S e p t e m b e r  1,  
1980 t o  Au g u s t  31 ,  1981 and ( b)  a b r e a k d o wn  o f  t h e s e  f i g u r e s  r e f l e c t i n g  
t h e  m a j o r  i n c o me  and e x p e n s e s  up t o  A u g u s t  3 1 ,  1981 .

L e s l i e  T.  R u s s e l l ,  
T r e a s u r e r .
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STATEMENT OF CAST RECEIPTS AND DISBURSEMENTS FOR PERIOD SEPT. 1, 1980, TO AUG. 31, 1981.

Receipts

Newsletter, advertising, membership and
contributions. $5,679.49
Interest 456.60
1979 Annual Meeting 1,494.85
1980 Annual Meeting 1,548.67
NRC Measurements Seminar 520.00

TOTAL = $9,699.61 $9,699.61

Disbursements

I/INCE fees $ 189.93
Receiver General of Canada 30.00
Printing of Newsletter 3,056.03
Miscellaneous 10.06
Petty cash advance to D. Benwell & M. Osman 200.00
Advance for 1981 CAA Annual Meeting 2,000.00

TOTAL = $5,486.02 $5,486.02

Excess Receipts Over Disbursements = $4,213.59

BALANCE SHEET 

AUG. 31, 1981

Assets

Cash on hand $4,355.97
Bank of Montreal Term Deposit 5,000.00

$9,355.97

Liabilities

Surplus Balance Forward, Aug. 31, 1980 $5,142.38
Add: Excess Receipts over Disbursements 4,213 .59

$9,355.97 

BANK RECONCILLATION

Bank Statement, August 31, 1981 $4,355.97 

Outstanding cheques _____0 .00

Balances as of August 31, 1981 = $4,355.97

In agreement with books.



CSA ACOUSTICS AND NOISE CONTROL COMMITTEE REPORT

The Technical Committee Z107 on Acoustics and Noise Control of the 
Canadian Standards Association held its Annual Meeting at the Chateau Lacombe
Hotel, Edmonton on October 7, 1981. Some 20 members of the committee and 

about 4 guests attended.

During the year the work of the committee is advanced through the 
activities of its several subcommittees and task forces. A major part of the 
Annual Meeting of Z107 is taken up with reports from these groups. For the 
benefit of readers who may be interested in standards work in specific 
subfields of acoustics, the following is a list of the subcommittees and 
their current chairmen:

SC on Noise in Industry - C.W. Sherry 
SC on Consumer Appliances - J. Manuel 
SC on Powered Machines - E.O. Nyborg 
SC on Instrumentation - J. Coulter 
SC on Transport Vehicles - L.G. Kende 
SC on Hearing Measurement - R.B. Johnston
SC on Transmission of Noise Through Buildings - T.D. Northwood 
SC for Editorial Review - C.W. Sherry 
SC on Bioacoustics - A.J. Brammer 
CAC/ISO/TC43 - T.D. Northwood
Task Force on Community Noise - J. Manuel (pro-tem)
Task Force on Occupational Noise - D. Benwell.

The subcommittees are primarily responsible for the development of 
standards; the task forces identify the need for new or modified standards.

CSA Standard Z107.71-M1981 "Measurement and Rating of the Noise Output 
of Consumer Appliances "is now available from CSA (178 Rexdale Boulevard, 
Rexdale, Ontario M9W 1R3) at a price of $20. Earlier standards on other 
acoustical topics are also available from the same address. Several draft 
standards on site-noise surveys and in-plant prediction procedures, sound 
level meters and various types of self-powered machines will be balloted 
and/or printed within the next year.

T.F.W. Embleton

POSITION WANTED

NAME:
AGE:

MARITAL STATUS:

CITIZENSHIP:

QUALIFICATION:

Khalid Masood Hafeez
30 Years
Married

Canadian Landed Immigrant

Ph.D in Ultrasonic Acoustics from the University 
Of Helsinki, Finland.

Four years research experience in the Finnish and 

the Canadian Universities and the industry. Six 
research papers / reports.
Product Planning Engineer

Bulk Acoustic Waves, Acoustic Signal Processing,
Surface and Shallow Bulk Acoustic Waves, Piezoelectric 

Crystal Physics, Electro Optical Devices, Non-destructive 
Testing, Acoustical Lenses and Electronic Circuits.

EXPERIENCE:

PRESENT POSITION: 
FIELD OF INTEREST:
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SOUND LEVELS AROUND BUILDINGS NEAR ROADWAYS

by

J .D . Quirt 
National Research Council of Canada 

Division of Building Research 
Ottawa, Ontario K1A 0R6

ABSTRACT

This paper presents the results of preliminary 
measurements of the difference between the incident 
sound levels at the front and rear facades of suburban 
detached and semi-detached houses adjacent to major 
roadways. The measurements also yielded data on sound 
transmission through open windows and comparisons 
between the sound levels measured in open windows, at 
the surface of the building facade, and 2 m from the 
facade.

A preliminary series of measurements, now reported, is part of an ongoing 
effort to provide accurate prediction of the indoor sound levels in buildings 
affected by major transportation noise sources, in this case, highway traffic.
The study involved three specific aspects of the problem:

1) the effect of reflections on the sound field near the exposed facade 
of a building;

2) the difference in the incident sound levels at exposed and sheltered 
facades of detached housing in the first row of buildings near a major 
highway;

3) the noise reduction characteristic of open windows.

As anticipated, the results demonstrated that simple, well-established 
approaches to these problems provide reasonable predictions.

Figure 1 illustrates the typical microphone positions used in taking 
simultaneous measurements at a number of positions inside and outside a building, 
including 2 m from the exposed facade, immediately adjacent (within 10 mm) to it, 
and inside and at the open windows of rooms on both the exposed and sheltered 
sides of the house. Metrosonics dB-301 logger units were used to measure the 
A-weighted equivalent sound level for 1-min intervals and store the data for up to 
480 such intervals. By synchronizing the starting time of the six (or more) 
dB-301 units used at each site the difference in sound levels for any time 
interval could be readily obtained. Typically, data were logged for 80 to 100 min 
at each building, the indoor microphones being moved every 15 to 20 min to provide 
data for at least five positions and permit calculation of average room response.
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N O I S E  S O U R C E

FIGURE 1

Schematic indication of 
typical microphone 
positions (indicated by 
asterisks) in window 
openings and adjacent 
to the exposed facade

D I S T A N C E  / W A V E L E N G T H

The 1-min intervals provide sufficient temporal 
smearing to average out most of the fluctuation 
associated with the passing of an individual noisy 
vehicle. On the other hand, the intervals are short 
enough to permit discarding data from any intervals 
during which specific extraneous noises contaminated 
the traffic noise data. For room characterization 
the room and window dimensions and reverberation time 
were also measured.

The incident Sound Pressure Level (SPL) at the 
facade was generally used as the reference level. It 
was chosen because it is the incident SPL predicted 
by most traffic and aircraft noise models or measured 
on a site before buildings are constructed. It is 
important to remember that in the presence of reflec
ting surfaces such as building facades the measured 
SPL depends on the combination of incident and 
reflected sound fields. Before discussing the data, 
some of the basic features of the sound field near a 
reflecting surface should be reviewed.

The problem was treated particularly clearly by 
Waterhouse in the context of sound fields near the 
surfaces of a reverberation room.1 Figure 2(a) shows 
his results for random incidence. At the surface the 

SPL is increased by 6 dB relative to the 
incident level because the combination of 
incident and reflected waves of the same 
amplitude and phase simply doubles the 
pressure. Interference between the 
incident and reflected waves causes 
standing waves near the surface, but 
because the location of their extrema 
depends on the angle of incidence, 
combining the incoherent contributions 
from different angles causes these 
fluctuations to average out; for 
distances ^1 or 2 wavelengths from the 
wall the SPL increase tends to the 3 dB 
associated with doubling the energy. The 
second curve in Fig. 2(a) shows the 
similar results expected for a line 
source (note that the variations in SPL

D I S T A N C E  F R O M  F A C A D E ,  m

FIGURE 2

Sound pressure level near a 
reflecting surface for various 
source geometries and spectra
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with distance from the surface are larger). The curves shown in Fig. 2(a) are for 
a pure tone, but virtually identical results apply for a 1/3-octave band; with 
increasing band width the maxima and minima are reduced because the extrema are 
located at different positions for each frequency.

In Fig. 2(b) the calculated SPL for a line source parallel to a reflecting 
plane is shown as a function of distance from the surface (in metres). For 
individual third octave bands the SPL 2 m from the facade may deviate appreciably 
from 3 dB above the incident level (especially at low frequencies), but for 
A-weighted traffic noise the observed SPL should be very close to 3 dB above the 
incident level for distances of more than about 0.2 m. For distances up to ^10 mm 
from the surface the SPL increase should be within 0.1 dB of the 6 dB pressure 
doubling. These predicted increases of 6 dB and 3 dB are appropriate for a rigid, 
perfectly reflecting surface; sound absorption by materials such as window glass 
or wood siding could reduce the increase by as much as half a decibel.

Although the incident SPL seems to be the appropriate reference level for 
this sort of study, there is no convenient way to measure it directly; directional 
microphones would distort the relative contributions from different parts of the 
line source and absorptive treatment of each facade to eliminate reflections over 
the relevant frequency range (60 - 5000 Hz) is not really practical. Measurements 
in a room with an open window can be used, however, to obtain a reasonable 
estimate. If the room's absorption (including the window opening) is not too 
large, the sound field in the room can be described fairly accurately as the 
combination of a reverberant field plus a direct field from the sound incident on 
the window opening. In the window opening the measured sound level (L^INDOW) is 
dominated by the incident sound (Ling)> but the reverberant sound field (Lroom) is 
not insignificant. Using the equation

LINC = 10 l0g fantil°S ^WINDOW7103 _ °-5 antil0§ (LROOM/10)] (1)

the incident SPL can readily be calculated. To the extent that one may ignore 
diffraction at the window opening and treat the incident and reverberant fields as 
uncorrelated, this should provide a reasonable measure of_the incident sound level._

The data obtained in the window openings and the central area of the rooms 
were processed in this way to obtain the incident SPL. These values were then 
compared with the corresponding data for microphones immediately adjacent to the 
facade (Fig. 3). The mean difference of 5.6 dB is in quite good agreement with 
the expected increase of 6 dB. There is some scatter, but it is to be expected 
for several reasons:

1) the 1 dB resolution limit of the measuring units and the comparable calibra
tion uncertainty would be expected to introduce scatter ^ ±1 dB;

2) synchronization of the time intervals was imperfect (up to ^ 5 s in some 
cases) and the effect of brief, loud events could fall in nominally 
different time intervals for the two units being compared;

3) interference effects associated with the finite, somewhat irregular 
facades and diffraction at the window opening could cause real deviations 
from the simple model used;

4) occasional extraneous noises.

Obviously this is not a precise test of the predicted pressure doubling, but it
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does provide a fairly clear indication 
that the sound fields are basically 
consistent with simple physical 
expectations. The deviation from 6 dB is 
consistent with the expected effect of 
sound absorption by the window glass on 
which the microphones were mounted.

Similar agreement is found when the 
incident SPL is compared with the level 
2 m from the facade (Fig. 4). The mean 
increase in the SPL relative to the 
incident level is 2.5 dB, in reasonable 
agreement with the expected value of 3 dB. 
Again, there is appreciable scatter, much 
of it presumably due to limited measure
ment accuracy and the effect of 
extraneous noises.

As already indicated, the procedure 
to measure the incident sound level 
required measurement of the sound level 
inside rooms with open windows and thus 
provided the data needed to assess sound 
transmission through open windows.
Previous studies2 indicated a wide range 
in the noise reduction associated with 
open windows; it seemed useful to assess 
the cause of these variations. Before 
examining the data, the expectations from 
a simple extension of the Transmission 
Loss (TL) measurement between two 

reverberant rooms3 should be considered. In laboratory measurements the TL is 
determined from the difference between the reverberant sound levels in the source 
and receiving rooms (L g o U R C E  and Lreq respectively) normalized to allow for the 
absorption (A) in the receiving room and the surface area (S) of the element 
transmitting the sound:

TL = lSOURCE " lREC + 10 loS [S/A]• (2)

With this definition the TL corresponds to 10 log (1/x), where x is the ratio 
of transmitted to incident sound power. For an open window one expects all the 
sound power to pass through (i.e., t = 1 and TL = 0); experimental results 
generally agree with this for frequencies where the wavelength is appreciably less 
than the dimensions of the opening and diffraction can be ignored. For applica
tions relating to exterior facades it is appropriate to consider the noise 
reduction relative to incident SPL at the test specimen rather than the reverberant 
level in the source room ( L s o U R C E )• For the reverberant source room 
^INC = ^SOURCE - 3 dB, as shown by Waterhouse1 and illustrated in Fig. 2a. Thus, 
the noise reduction relative to incident SPL when normalized like TL to allow for 
component area and receiving room absorption (Ljnc - Lrec + 10 log [S/A]) should 
correspond to TL - 3 dB; i.e., to -3 dB for an open window.

The actual measured noise reduction relative to the incident SPL (when 
normalized like laboratory TL data) is shown in Fig. 5. The mean value is -3.4 dB 
with a standard deviation of slightly less than 1 dB, in rather good agreement
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FIGURE 3

Difference between the measured 
sound level at the surface of the 
exposed facade and the incident 
sound level
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FIGURE 4

Difference between the measured sound 
level at 2 m from the exposed facade 
and the incident sound level
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Noise reduction for open windows 
(relative to the incident sound level) 
when normalized to typical room 
conditions, as discussed in text

- 1 2  - 8 - 4  0 4

D I F F E R E N C E  I N  A - W E I  G H T E D  S P L .  dB

FIGURE 5

Noise reduction for open windows 
(relative to the incident sound 
level), normalized to the case 
where absorption (A) = open area (S)
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with the expected value. Because of the rather large number of measurements
50 rooms) it is tempting to interpret this deviation from -3 dB as systematic. 

This is not unreasonable, as the increased sound transmission associated with 
diffraction at the lower frequencies4 would tend to introduce this sort of shift 

in the results. The essential features, however, are the quite small scatter in 

data and the good agreement with the expected value of -3 dB. It should be noted 

that this shift of -3 dB (as well as corrections to allow for the difference 

between random incidence and a line source) must be allowed for in applying the 

laboratory data for any building element to predict indoor noise from an incident 

outdoor sound level.

Having established the sound transmission characteristics of the windows 
themselves, it is useful to examine their implications for typical indoor sound 

levels relative to the incident level. Figure 6 shows the same data re-normalized 
to assumed "typical" conditions; room reverberation time of 0.5 s and window 

opening of 3 ft2 . The latter was chosen because it is the required minimum 
opening for natural ventilation in Canada’s National Building Code. The data in 

Fig. 6 show much more scatter than the data in Fig. 5 owing to the range of room 

size. Although the assumed window opening is a reasonable compromise between the 
discomforts of noise and heat, different occupants would obviously choose a range 

of openings and might furnish the room to give shorter or longer decay times.
These individual variations would further broaden the range of expected noise 

reductions beyond that indicated in Fig. 6. It should be stressed, however, that 
for a given room and window a much smaller range (which can be readily calculated) 

would be expected.

Figure 7 presents the data pertinent to the original motivation for the 

study, the difference between the incident SPL at the exposed and sheltered 

facades of these houses. Clearly the data are of great concern in deciding on the 
noise control measures necessary to provide an acceptable indoor noise environment, 

particularly since bedrooms (where noise sensitivity tends to be greatest) are 

more likely to be on the sheltered side. For most of the cases studied here the 

noise level was 15 to 20 dB lower on the sheltered side. Because these houses 

were fairly large and closely spaced, however, and in most cases the buildings in 
the second row were smaller and more widely spaced, there are reasons to believe 

that the reflected sound power was somewhat less than would be encountered with a 

broader sample. Subsequent stages of the measurement program will try to 

establish data for a broader range of conditions. It is hoped that they will 

provide the basis for a simple empirical procedure for estimating noise at the 
sheltered wall, given simple data on size and spacing of nearby buildings. In the 

meanwhile, a reduction of 10 to 15 dB appears to give a fairly conservative 

estimate of the noise reaching the sheltered facade.
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ACOUSTICAL ENGINEERING WORK IN 
PREVENTION SERVICES

by

Robert R. G r i f f io en  
Engineering & Research,  Prevent ion Services  

Workers'  Compensation Board of B r i t i s h  Columbia 
5255 Heather S t . ,  Vancouver, B.C. V5Z 3L8

ABSTRACT

This i s  the  second of  th ree  a r t i c l e s  on acous t i c a l  a c t i v i t i e s  
in the  Workers'  Compensation Board of B r i t i s h  Columbia. In 
t h i s  a r t i c l e ,  R. G r i f f i o e n ,  P. Eng.,  group l e a d e r  fo r  Acoustics 
f o r  the  Engineering and Research Sect ion of Prevent ion Services  
covers the  a c t i v i t i e s  of  his group.

SOMMAIRE

Cet a r t i c l e  e s t  l e  deuxième dans une s é r i e  de t r o i s  a r t i c l e s  sur  
l e s  a c t i v i t é s  r é a l i s é e s  par l a  Conmission de Compensation des 
T r av a i l l eu r s  en Colombie Br i tannique dans le  domaine de 
l ' a c o u s t i q u e .  Dans ce t  a r t i c l e - c i ,  R. G r i f f ioen  I n g .P . ,  Chef de 
Groupe de 1 'Acoust ique,  Section Génie e t  Recherches , Service de 
l a  Prévent ion ,  t r a i t e  l e s  a c t i v i t é s  de son groupe.

There a re  two acous t i ca l  engineers  on the  s t a f f  o f  the  Engineering and Research 
Section of th e  Prevent ion Services  Div is ion .  Thei r  p r in c ip a l  ro le  is  to provide 
te chnica l  suppor t  to s t a f f  conducting f i e l d  i n s p e c t io n s .  They a lso  a s s i s t  i ndus t ry  
to achieve compliance with the  Board's I n d u s t r i a l  Health and Safe ty  Regulations 
regarding cont rol  of noi se .

In 1979, as soon as the  acous t i c a l  engineers  j o ined  the  Engineering and Research 
Sec t ion ,  a d e t a i l e d  s ix  month study was conducted to determine the ex te n t  of  the 
problem of  i n d u s t r i a l  noise  in B.C. A review was made of  the  non- traumat ic  hear ing 
lo s s  c laims paid by the  Board s ince  the Workers'  Compensation Act of B.C. recognized 
noise  induced hear ing lo s s  as a compensable i n d u s t r i a l  d isease  in 1975. The claims 
review revealed  t h a t  e ig h ty - f o u r  pe rcent  (84%) o f  the  claims were generated by the 
lumber and paper product s ,  the foundry and s t e e l  f a b r i c a t i o n ,  and the primary 
me ta ls '  i n d u s t r i e s .  These i n d u s t r i e s  account fo r  only twenty-two percent  (22%) of 
the t o t a l  p ro v in c ia l  workforce.  A s t a t i s t i c a l  review was c a r r i e d  out of  the  noise  
surveys made in these  i n d u s t r i e s  and ty p ica l  noise  p r o f i l e s  were developed and 
compared to European and American s t u d i e s .  A p ro je c te d  cos t  e s t imate  to determine 
the  economic impact of the  noise  con trol  r e g u la t i o n s  on these  i n d u s t r i e s  was 
developed using Bolt  Beranek & Newman's "Economic Impact Analysis  of the  Proposed 
Noise Control Regula t ions" .  Individual i n d u s t r i a l  sub -c la s ses  o f  the  i n d u s t r i e s  
l i s t e d  above were then ranked using the claims inform at ion ,  noise exposure p r o f i l e s ,  
worker popu la t ions  and expected compliance cos t s  to determine a p r i o r i t y  l i s t i n g .
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Even though i t  ranked second behind s t ee l  f a b r i c a t i o n  and foundr ies  the B.C. Sawmill 
Indus try was given f i r s t  p r i o r i t y  f o r  noise cont rol  a c t io n  by WCB. This was due to 
p re sen t  knowledge of  noise control  techniques  a v a i l a b l e  in t h i s  i n d u s t ry .  In B r i t i s h  
Columbia the re  are over e i g h t  hundred and f i f t y  sawmills in ope ra t i on .  There i s  a 
marked d i f f e r en c e  between coas ta l  and i n t e r i o r  ope ra t i ons  owing to the harves ted  t r e e  
s i ze s  but  the  sawmill ope ra t ing  p r i n c i p l e s  and machinery are  e s s e n t i a l l y  the  same. In 
a sawmill the p r inc ip a l  noise  sources a re  the band saws, edgers ,  t r immers,  ch ippers ,  
lumber conveying systems and p la n e r s .  A d e t a i l e d  s tudy was conducted o f  these  
machines to determine the f e a s i b i l i t y  and cos t s  of  achieving the 90 dBA exposure 
c r i t e r i a  required by B.C. Regula t ions .  Numerous o n - s i t e  noise measurements were made 
o f  the machinery during normal ope ra t io n  to ob ta in  o p e ra to r  Leqg ' s ,  machinery octave 
band sound pressure  da ta  and e s t ima tes  of machinery sound power l e v e l s .  An ex tens ive  
l i t e r a t u r e  review was made of  noise cont ro l  work done in European and North American 
sawmills by u t i l i z i n g  our own l i b r a r y  search f a c i l i t i e s .  S i t e  v i s i t s  were made to 
U.S. sawmills in the P a c i f i c  Northwest noted fo r  the  work which they have done in 
noise co n t r o l .  Technical pamphlets were w r i t t e n  d e t a i l i n g  proven methods of  reducing 
noise  leve ls  f o r  the machines causing the  major noise  problems in sawmil ls .  These 
were designed to provide sawmill maintenance su per in te nden ts  with enough informat ion 
to  implement noise  cont ro l  in t h e i r  own m i l l s .  The pamphlets were reviewed before  
r e l e a s e  by a group of  exp er t s  from the  sawmill i n dus t r y  with a s t rong background in 
a c o u s t i c s .

P r e se n t ly ,  the  Engineering S e c t io n ' s  two a co u s t i c a l  engineers  are developing noise 
control  s o lu t i ons  f o r  the  B r i t i s h  Columbia metal f a b r i c a t i o n  i n d u s t r i e s .  Because of 
the d iverse  na ture  of these  i n d u s t r i e s ,  each f irm is  being t r e a t e d  on an indiv idual  
bas i s  and comprehensive noise  surveys a re  conducted a t  each s i t e .  This inc ludes  noise 
dosimetry of ope ra to rs  and measurement o f  machinery noise  s pec t r a  and sound power 
l e v e l s .  A computer s imula ted noise  mapping technique  i s  used to rank noise  problems 
and eva lua te  the b e n e f i t s  o f  proposed noise  cont ro l  te chniques .  Cost e s t im at es  are 
developed f o r  each of  the  proposed noise cont ro l  s o l u t io n s  and a noise cont ro l  case 
h i s t o r y  for  each p l a n t  i s  w r i t t e n .  These a re  reviewed with the p l a n t  managers to 
ob ta in  t h e i r  input .  The case h i s t o r i e s  a re  kept  in the in spec t i on  f irm f i l e s  to ac t  
as a source of  re fe rence  mater ia l  f o r  enforcement procedures.

To a s s i s t  in noise  problem e v a l u a t i o n ,  the s ec t io n  has a Hewlet t -Packard 3582A dual 
channel real  time ana lyze r  c o n t r o l l e d  by a HP 85 computer.  This system al lows fo r  
rap id  t h i r d  octave band frequency a n a l y s i s ,  measurement of  room re v e r b e r a t i o n  times 
and i d e n t i f i c a t i o n  of  noise sources u t i l i z i n g  c r o s s - c o r r e l a t i o n  c o e f f i c i e n t s .  For 
f i e l d  work, a Bruel and Kjaer 7003 tape re co rd e r  i s  used to record machinerynoise.  
Spect ra  ana lys i s  and sound power c a l c u l a t i o n s  a re  made in the o f f i c e  from these  
record ings.

REFERENCE

1. "Economic Impact Analysis  of  Proposed Noise Control Regulat ion",  by 
Bolt  Beranek & Newman I n c . ,  Report No. 3246, April  21, 1976.
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HEARING CONSERVATION IN BRITISH COLUMBIA

by

Dr. Pat Gannon 
Hearing Branch 

Workers' Compensation Board 
of British Columbia

ABSTRACT

This is the third of three articles on acoustical activities of the 
Workers’ Compensation Board of British Columbia. Dr. Pat Gannon 
describes the work of the Hearing Branch on hearing conservation.

SOMMAIRE

Cet article est le dernier dans une série de trois articles sur 
les activités réalisées par la Commission de Compensation des 
Travailleurs en Colombie Britannique. Dr. Pat Gannon décrit le 
travail de la Branche de 1'Audition sur la préservation de l’audition.

In the early 1970's an impending change in the Workers' Compensation Act led to 
a dramatic increase in the involvement of the Workers’ Compensation Board (WCB) in 
hearing conservation. In the Province of British Columbia the WCB is charged not 
only with the responsibility for the compensation of workers with existing occupational 
hearing loss but also with the prevention of this, the most widespread of all industrial 
diseases.

Accordingly, to meet the demands of this impending change, a graduate audiologist 
from the Speech and Hearing Division at the University of British Columbia was hired 
to work in the Industrial Hygiene Department. At the same time, plans were laid for 
a centre operated by the WCB to deal solely with compensation for and the prevention 
of occupational hearing loss. This later became known as the Hearing Branch of the 
Workers’ Compensation Board and it was opened in September 1975.

From the outset, Industrial Audiometry was seen as a keystone to a conservation 
program. Only in this way could the magnitude and seriousness of the problem be 
evaluated and subsequent remedial efforts monitored. Accordingly, a program for the 
training of industrial audiometric technicians was evolved and classes started. At 
the outset it was decided that all industrial audiometric technicians trained in the 
program would be employees of industry and not of the Workers’ Compensation Board. 
Industry was invited to nominate participants in these courses to be trained to do 
industrialaudiometry at their place of work. Since September 1975, almost twelve 
hundred technicians have been trained, although only about six hundred are actively 
engaged in audiometric testing at this time.

The training course is a very intensive two and a half day course. Emphasis is 
placed on the practical techniques of hearing testing, counselling and the accurate 
recording of results. The Industrial Audiometric Program is based on obtaining 
reliable thresholds down to 0 dBHL at 500, 1000, 2000, 3000, 4000, 6000 and 8000 Hz, 
although with the advent of a number of audiometers on the market which do not have 
the 8000 Hz frequency, thresholds at this frequency are not always obtainable.
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The vital importance of counselling the worker about the results of his hearing 
test and the importance of wearing hearing protection regularly where it is required 
are also very strongly stressed, with the result that there has been a very widespread 
acceptance of the wearing of personal hearing protection by workers in industry in B.C.

While the wearing of personal hearing protection ought not to be and is not 
regarded by the WCB as a permanent solution to the prevention of occupational hearing

loss, there can be no doubt that at the present time it is the first and may be the 
only line of defence against hazardous noise. Noise control is the ideal solution 
and much effort is being expended by the Prevention Services Department of the Board 
in providing industry with the necessary information to apply this solution. However, 
personal hearing protection will be with us for a long time as it provides immediate 
protection to the worker. An important point to be realized is that occupational 
hearing loss ceases as soon as excessive noise is prevented from reaching the ear. 
Properly selected and faithfully worn hearing protection will provide adequate 
protection in almost any situation in any industry. Meanwhile, noise control efforts 
can continue, knowing that the worker is not suffering any further hearing loss.

From the outset of the Industrial Audiometric Program, it was envisaged that the 
Hearing Branch would function as a data centre and clearing house for industrial 
audiometric information. To fill this requirement and bearing in mind that there 
may be as many as 250,000 workers exposed to hazardous noise in the Province being 
tested annually, it was decided, with the co-operation of the Data Processing Depart
ment of the WCB, to embark upon a program of computer storage of industrial audiometric 
data.

In view of the large amount of data to be collected annually, a pilot study to 
test the feasibility of optical scan entry of data into the computer was carried out. 
This was completed successfully using a prototype optically readable industrial audio
metric form which also retained a strong similarity to the customary graphic represent
ation of the audiogram. It was thought to be important for the technicians to be able 
to counsel their workers with regards to the results of their tests in a graphic 
presentation which at the same time would be compatible with the optical scanner.
The ultimate aim being to avoid the transfer of information from one document to 
another either by technicians or by keypunch operators. The evolution of this form 
is now completed and, besides the graphic representation of the audiogram, it also 
includes medical history questions, noise exposure questions, and hearing protection 
information. All of the information on the form can be read by an optical scanner 
and entered into the computer data bank. Periodic summaries of this information are 
sent out to industry for them to monitor the effectiveness of their hearing conservation 
programs, but no personal medical history information is ever divulged to a worker's 
employer.

Education of workers and employers to the hazards of noise is an essential ingred
ient of any hearing conservation program. As previously indicated, while we regard 
the counselling of the worker about his audiometric results as being the most potent 
and effective tool in alerting the worker to the deleterious effect of noise on his 
hearing and to the need for the wearing of personal protection, nevertheless a good 
deal of time and effort has also been put into the education of the worker and his 
employer through formal presentations.

It began with a seminar sponsored jointly by the Workers' Compensation Board and 
the British Columbia Medical Association under the title "Noise Abatement in the 70's" 
held in September 1971. This two day seminar dealt with problems arising from 
industrial noise exposure. Since that time there have been several series of smaller 
seminars for industry, unions and other organizations requiring information on this
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problem. A follow-up to the initial seminar was held in November 1980 under the 
title "Challenge of the 80's". Among other things, this summarized the present status 
of occupational hearing loss in the Province and dealt in detail with noise control.

The staff of the Hearing Branch consists of two physicians, seven audiologists, 
a research associate, two noise assessors, two claims adjudicators, and last but by 
no means least, technical and clerical staff necessary to assist in the activities

of the Hearing Branch. Altogether, thirty five people deal with all of the problems 
related to hearing conservation and claims for occupational hearing loss for the whole 
of the Province. The centre is located at 10551 Shellbridge Way, Richmond, B.C.,
V6X 2X1, telephone number 273-3878. A series of publications are also available 
including a booklet "Hear Today, Hear Tomorrow" which contains information on hearing 
protection, written in a non-technical style. A new listing of all the types of 
hearing protection available in the Province together with attenuation data, CSA 
rating, and a listing of suppliers and the lines they carry has just been published.
Two brochures dealing specifically with industrial audiometry are "Industrial Audiometry 
How and Why" and "Requirements for Industrial Audiometry". The former is an explan
ation to the worker of the reasons for having his hearing tested as part of the 
Industrial Audiometric Program. It also explains the questions asked in relation to 
the medical history. The latter publication cites technical information required for 
setting up an industrial audiometric facility. These publications are supported by 
a series of slide/tape presentations and brochures which are always available to any 
interested party.

Little has been said about the activities of the Hearing Branch in relation to 
claims for occupational hearing loss. While the rehabilitation and compensation of 
the worker with a hearing loss caused by noise at work is a very important function of 
the Hearing Branch, it is hoped that in the long-term the Board’s Hearing Conservation 
Program will result in a steady diminution in the amount of effort required to help 
these individuals. Since the Hearing Branch opened in 1975, over 7,600 claims have 
been received and dealt with. Over 5,300 of these workers have been fitted with 
hearing aids and a lesser number have received financial compensation for loss of 
hearing. The extent of the effort required to assess, adjudicate and rehabilitate 
these claimants and the importance of the work is in no way related to the space 
devoted to it in this article. However, it is regarded by all concerned as a subsid
iary but very necessary effort in relation to our hearing conservation activities.
It is interesting to note that, despite the increase in the workforce in British 
Columbia and despite the increasing number of workers who are being tested annually 
at work, the number of claims received continues to decrease slowly but surely. In 
the first month of operations, September 1975, sixty five claims were received. By 
March of 1977, it rose to one hundred and eighty six in that month. In June 1981 
ninety four new claims were received. An analysis of the last three years data 
indicates a consistent decline in the number of new claims over that period. We dare 
to hope that this is an indication of a genuine decline in the incidence of occupational 
hearing loss!
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REVIEW OF SOUND PROPAGATION IN THE ATMOSPHERE*

J.E. Piercy and T.F.W. Embleton 
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SUMMARY

Advances in our understanding of the mechanisms of outdoor sound 
propagation during the last five years which are relevant to community 
noise problems are discussed, and an attempt made to fit them into a 

consistent overall picture. One aspect is studies of ground impedance 

and the relevance of modelling the ground plane by a semi-infinite 
porous medium. Another is the contribution of theoretical papers on 

propagation from a point source through a homogeneous atmosphere over a 

plane of finite impedance. A third is the effect of atmospheric 
inhomogeneity - most notably scattering by turbulence and refraction by 

the thin (~10cm) thermal boundary layer close to the ground. The 

attenuation of barriers will also be discussed including the 
application of modern theory to diffraction over the top, interference 

effects produced by reflection from the ground, and scattering down 

into the diffractive shadow zone by turbulence.

SOMMAIRE

On présente une synthèse des connaissances acquises durant les 

cinq dernières années sur les mécanismes de propagation qui sont 
pertinents au bruit urbain. Premièrement on discute les travaux sur 

l'impédance du sol et en particulier la validité du modèle qui 

considère celui-ci comme milieu poreux. Ensuite on résume les études 

théoriques sur la propagation du son d'une source ponctuelle dans une 
atmosphère homogène au-dessus d'un dioptre plan. Troisièmement on 

considère l'effet d'une atmosphère inhomogène; notamment la diffusion 

par la turbulence et la réfraction par un mince (~ 10 cm) gradient 
thermique près du sol. On traite en plus l'efficacité des écrans 

sonores en considérant les théories modernes de diffraction, les effets 

d'interférences dus aux reflections au sol et la diffusion dans 
l'ombrage acoustique de l'écran par la turbulence.

It is proposed to review briefly recent advances in the 
understanding of outdoor sound propagation which are relevant to 

community noise problems. Only advances since the review1 which 
appeared in JASA in June 1977 will be considered.

* Text of an oral paper presented at the 101st meeting of the 
Acoustical Society of America, Ottawa, Ontario, May 19-22, 1981.
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I. GROUND IMPEDANCE

Figure 1 shows measurements2 of the real and imaginary parts R 
and X of the acoustic impedance of grass-covered soil outside our 

laboratory. The measurements were laboriously carried out over one 

summer using two different techniques, as shown, for various grazing 

angles in the range 20° to 90°. We drew the solid curves as an 

approximate fit to our data, and found within experimental scatter 

there was no dependence on angle, meaning that the surface could be 

regarded as locally reacting.

Ian Chessell3 then fitted this data by Delany and Bazley's4 
simplified equations for the characteristic impedance of a fibrous 

material. In these equations there is only one adjustable parameter, 

the flow resistivity a, and he obtained the dashed curves for a value 

of 300 C.G.S. units which fit the data remarkably well, - as well in 

fact as our empirical curves. Thus a semi-infinite porous medium is a 
good model for the sound reflective properties of this grassy surface.

F R E Q U E N C Y -H i 

Fig. 1

Since then the measured impedances for a number of ground 
surfaces have appeared which show similar agreement with Chessell's 

model. Figure 2 shows the acoustical measurements of Bolen and Bass5, 
and theoretical curves from the model for two values of the flow 

resistivity tj. The best fit to their acoustic data is the dashed curve 

for a = 40 C.G.S. units. They also measured the flow resistivity of 
the soil by an non-acoustical technique and obtained a = 60 C.G.S.

-  25  -



New...
from 
Bruel
&
Kjaer

Guard against machine breakdown by charting 
preventive maintenance records with this 
compact, economical instrument. Comes with its 
own handy carrying folder, complete with 
vibration record charts, or can easily be slipped 
into a shirt pocket by busy personnel for whom 
day-to-day vibration measurements may be 
only one of many activities. Features include 
accurate, easy-to-read thermometer-type scale and 
low-energy circuits for long battery life. For 
complete information, call or write today.

Major applications:

• Measurement of machine 
condition for maintenance 
procedures

• Vibration severity measurements 
of rotating and reciprocating 
machinery

• Production quality control
• Vibration and shock testing
• General vibration measurements 

for design, research and 
development work

• Environmental health 
investigations of powered hand- 
tools

A remarkably handy and 
versatile vibration meter

BRUEL & KJAER CANADA LTD
Specialists in acoustic and vibration measurement



Sound intensity measurements
■ ^  ____ ___  ■ j l S ____  _ ____ _

Sound Intensity Analysing System Î
By means of the finite difference approximation method, the 3360 System 
measures in real-time the sound intensity levels in 1/1 and 1/3 octave 
bands from 3,2 Hz to 8 kHz centre frequencies as well as sound pressure 
levels from 1,6 Hz to 20 kHz centre frequencies. The special construction 
of the Probe permits easy calibration of the system with a B & K Piston- 
phone enabling sound intensity levels to be displayed in dB re 1 pW/m2. 
‘ *’ "  of the direction of the sound intensity is given on the portable

m of a bar graph of varying brightness. Direction
t which can be used

The 3360 System includes:

•  Analyzer
•  Display Unit
•  Specially designed Probe
•  Remote Indicating Unit

Applications:

•  Location of noise sources
•  Mode studies
•  Tracing energy flow lines
•  Determination of sound power 

in noisy environments

MONTREAL OTTAWA TORONTO LONDON VANCOUVER
90 Leacock Road 7 Slack Road. Suite 201 71 Bramalea Road. Suite 71D 23 Chalet Crescent 5520 Minoru Boulevard. Room 202
Pointe Claire. Que H9H 1H1 Ottawa. Ont K2G 0B7 Bramalea. Ont. L6T 2W9 London, Ont N6K 3C5 Richmond. B.C. V6X 2A9
Tel (514)695-8225 Tel (613)225-7648 Tel.: (416) 791-1642____________ Tel.: (519) 473-3561 Tel.: (604) 278-4257



units. The solid curve therefore represents an independent prediction. 
We take the closeness of predicted and experimental curves to he 

further verification of the model.

Frequency (Hi)

Fig. 2

A factor which needs understanding is the effect of pore size. 
For the impedance to go up at low frequencies, as shown here, the pore 

size needs to be smaller than the thicknes^ of the acoustic boundary 

layer (which is in turn proportional to f 1 and has a value of 0.1 mm 
at 300 Hz). Thus the wave in the pores at low frequencies is a viscous 

wave, which is a very slow and very highly damped wave. It is for this 

reason that a porous layer of soil at the surface, whose thickness may 
be small compared to the free space acoustic wavelength, may in 
practice be modelled by a porous medium of infinite thickness. There 

has been some work on the limits to this model: for example a 1 inch 

layer of new snow, where the pore size is large and the flow 
resistivity hence very low, has been f o u n d  ̂to need a layer representa

tion.

Nevertheless there are now values of effective flow resistivity 
available7 from acoustic reflectivity measurements for a number of 
common surfaces outdoors, some of which are shown in Fig. 3, and the 

one parameter model of Chessell is a suitable fit in practice, given 

the low state of present knowledge and the rough needs of many 
practical applications.
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Fig. 3: Flow resistivities of various ground surfaces. Values give 
best fit between measured sound spectrum and that predicted by a one- 
parameter model.

Description of Surface Flow Resistivity in 
rayls (CGS units)

Dry snow, new fallen 7.5 cm on a 
40 cm base

15 to 30

Sugar snow 25 to 50

In forest, pine or hemlock 20 to 80

Grass: rough pasture, airport, public 

buildings, etc.
150 to 300

Roadside dirt, ill-defined, small rocks 
up to 4"

300 to 800

Sandy silt, hard packed by vehicles 800 to 2500

"Clean" limestone chips, thick layer 

(1/2 to 1 inch mesh)

1500 to 4000

Old dirt roadway, fine stones (1/4" mesh) 

interstices filled
2000 to 4000

Earth, exposed and rain-packed 4000 to 8000

Quarry dust, fine, very hard-packed 

by vehicles
5000 to 20,000

Asphalt, sealed by dust and use > 20,000

II. PROPAGATION OVER A PLANE WITH FINITE IMPEDANCE

Figure 4 shows the attenuation in excess of that from molecular 
absorption and spherical spreading from a point source to a receiver 

600 m away, both approx. 2 m above a grass-covered ground surface 

having an impedance shown by the measurements in Figure 1. The

-  29 -



different curves give the contributions calculated for the different 
wave components by Donato1. The lower dashed curve gives the 
contribution Ü from direct and R from reflected waves as known 

classically, say by Rayleigh. Contribution G from the ground wave was 

introduced to acoustics by Rudnick8, and Ingard9 and their colleagues 

about 1950 from radio wave propagation. Contribution S from the 

surface wave was introduced by Wentzel1  ̂ in 1974 also from 

electromagnetic propagation. The points are measurements by Parkin and 

Scholes11 of the propagation of jet noise across an airport. Note that 
all of these wave components are needed to get agreement within 10 dB 

for frequencies less than 300 Hz, and for f > 300 Hz an additional 

phenomenon is needed which will be discussed later. A number of 

different methods of calculation have been proposed recently by people 
such as Thomasson12, Donato^, Soroka11+, Filippi1  ̂and their various 

colleagues for propagation close to the ground from a point source. To 

assess these methods we recommend two recent critical reviews, by 

Attenborough16, and Filippi17 and their colleagues.

FREQUENCY -  Hx

Fig. 4

III. REFRACTION

It has been known for some time that for distances greater than 
about 100 m over very flat open terrain, such as a large airport, the 

effect of curved ray paths (refraction) needs to be considered18. The 
principal effects are shown in Fig. 5. For propagation downwind, or 

under temperature inversions the refraction is downward, as shown at 

"a". The effects is usually to reduce attenuation due to the ground 
effect. For propagation upwind, or under temperature lapse conditions, 

the sound refracts upwards, as shown at "b" in the figure.
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The main effect here is the creation of shadow zones as shown also in 
Fig. 5. In both cases there exists a gradient of sound velocity in the 

atmosphere which extends well up from the ground (10 m or more).

One is often interested in the propagation of noise over less 
open terrain, such as near a highway, in a built up area, or around a 
small airport. Figure 6 shows typical profiles7 of temperature that we 
find close to the ground for these sites, on the left for a sunny 

summer afternoon where there is a constant wind velocity (here ~ 6 
m/sec), and on the right for comparison on a calm cool evening. The 

error bars give a rough indication of the variation in temperature with 

time. Note the existence of a thermal boundary layer during the 
daytime which is confined in thickness to about 30 cm by the wind.

Above this layer the gradient virtually disappears due presumably to 
mixing by air flow around obstacles such as trees. To find whether the 
steep gradient close to the ground, which is responsible for optical 

mirages, could influence noise measurements on vehicle test sites an 

acoustical point source was placed right on the surface of a flat 

asphalt roadway.

1.2
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Fig. 6
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The dashed lines in Fig.7 show measurements7 of sound level at a 
distance of 15 m and a height of 1.0 m for propagation both upwind (the 

0's) and downwind (the X's) and the solid lines the same for a 

microphone on the ground. Note that at a height of 1.0 m there is no 

significant excess attenuation of sound due to the thermal boundary 

layer, but at ground level there is a well formed shadow zone even when 

propagating downwind - and that at a range of only 15 m which is common 
for vehicle tests.

FR E Q U E N C Y  -  XHi

Fig. 7

The effects of refraction are probably the most difficult to 
quantify in noise prediction schemes at present, particularly those due 

to thermal gradients, as shown recently by the measurements of Rene 

Foss

IV. TURBULENCE

The inhomogeneity of the atmosphere during the daytime is 
normally much larger than is generally appreciated. Figure 8 shows 

typical records of wind velocity and temperature 1 m above a flat

60 120 
TIME -  Sec

Fig. 8
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ground surface on a sunny day. Note from the bottom record that 
fluctuations in temperature of 5°C which last several seconds are 
common and 10°C not uncommon. These are bubbles of hot air plucked by 

the wind from the thermal boundary layer at the ground shown 
previously. From the top record we can also see that there is really 

no such thing as a "steady wind”, the standard deviation in velocity 

being commonly 1/3 of the average. The local sound velocity therefore 

also fluctuates rapidly. Recent work on the propagation of sound in a 

fluctuating atmosphere, mainly in the area of remote sensing20, enables 

us to evaluate the consequences for noise propagation.

Measurements by Daigle2-*- are shown in Fig. 9 for the sound 
propagation between a point source and microphone placed 50 m apart, 
each of them 1 . 2 m above a plane asphalt surface on a sunny afternoon. 

The measurements are 2 minute averages (Le^(2 min) The dashed curve

is the interference pattern between direct and reflected waves 

calculated by coherent acoustical theory. The solid curve was 

calculated using the theory of propagation in a turbulent atmosphere, 
which required simultaneous measurements of the fluctuations of 

temperature and wind velocity. The incoherence introduced by normal 

daytime turbulence can clearly destroy interference phenomena, at least 

for high acoustic frequencies.

Fig. 9

Probably the most important interference phenomenon in noise 

propagation is the excess attenuation for frequencies of several 

hundred Hertz which is usually called the ground effect1, but is really 
the zero frequency interference fringe for propagation over an
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acoustically soft boundary. Figure 10 shows measurements by Parkin and 
Scholes^ of the ground effect for various distances of propagation of 
jet noise across an airport. The dashed curves were calculated using 
coherent acoustical theory as described earlier. The solid curves, 

which were calculated by Daigle22, include the effect of typical 

daytime fluctuations of atmospheric temperature and wind velocity. The 

difference between the solid and dashed curves indicates that the 

incoherence produced by atmospheric turbulence reduces but does not 

eliminate the ground effect for horizontal ranges of hundreds of 
meters.

Fig. 10

Another role for atmospheric turbulence in noise propagation is 
the scattering of sound energy down into shadow zones1. Shown in Fig. 

11 are a set of carefully controlled measurements of the sound level 
behind an experimental noise barrier again by Daigle23 and his 
colleagues. The barrier was a long thin screen 2.5 m high, a point 

source of sound was 10 m in front of it and the microphone 30 m behind
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Fig. 11

it. The circles with error bars show the measured levels. The dashed 
line sloping down to the right gives the expected level due to 
diffraction over the top of the barrier. The dotted line near the 

bottom gives the level of scattered energy calculated from simultaneous 

measurements of the strength of atmospheric turbulence shown also on 

the figure. The sum of the two calculated contributions is the solid 

curve, and it agrees well with the measurements. The indication here 
is that typical daytime turbulence will probably reduce the attenuation 
by highway barriers only at very high frequencies in situations for 

which they are often designed - namely to protect the first one or two 
rows of housing by a diffracted angle (and hence also a minimum 

scattering angle) of 20° or more. Here only single scattering is 

important. For larger distances from the barrier, and hence smaller 
angles, multiple scattering becomes important, which makes the effect 

probably much larger, but also much more difficult to calculate. This 

case has not yet been examined.

V. BARRIERS

Although highway barriers have become much more widely used 
recently, they are still designed using Kirchhoff-Fresnel diffraction 

theory from the last century for an ideal screen via the curves of 
Maekawa21* and Kurze and Anderson25. Recent measurements, however, show 

this theory to be a poor approximation at close range, even for the 

ideal case.2^-27 Fortunately there has also been work on more precise 
diffraction theory by Jebsen et al28, and Hayek et al2^- ^0»

The dashed line for diffraction in Fig. 11 is only straight 
because the point source and microphone were both placed at the hard 

asphalt ground surface to avoid interference effects.
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In practice we usually have a situation such as that shown at 

the top of Fig. 12, where there are complicated interference effects 

due to refraction from the ground surface, as well as diffraction over 

the top of the barrier. Shown below are calculations of the insertion 

loss I and attenuation A for this case by Isei31 and colleagues for 1,

OS»T <f% II"„ r ~ -
* ’® r i **+ ■----------- » * ----------- 1

FREQUENCY - Hj

Fig. 12

a hard ground surface, and 2, a grassy surface. These predictions are 

obviously far from lines M of Maekawa and K by Kurze and Anderson which 

do not consider interference effects. Practical aspects of this matter 

are reported by Lawther et a l 32.

Finally we must emphasize that the phenomena of outdoor 

propagation usually do not appear well separated, as described here, 

but together. They have been carefully separated here only for 

purposes of description. How to cope with them altogether for various 

uses, has been described by Soom33, Marsh31+ and Miller35.
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REPORT OF THE FIFTH TECHNICAL MEETING 

OF THE C.A.A.  TORONTO CHAPTER 

SEPTEMBER 2 1 ,  1981 -  7 : 0 0  P.M.

AUDITORIUM OF ONTARIO HYDRO, 700 UNIVERSITY AVENUE, TORONTO

CHAIRPERSON: CHRIS A. KRAJEWSKI 

TOPIC: IMPULSE NOISE

FIRST SPEAKER: ALBERTO BEHAR

As an i n t r o d u c t i o n ,  t he  s p e a k e r  gave  a s h o r t  h i s t o r i c a l  o v e r v i e w  o f  
i m p u l s i v e  sound p e r c e p t i o n  and t h e  e f f e c t  o f  t h i s  t y p e  o f  n o i s e  on 
h e a r i n g  ( r e f e r e n c e s  were made t o  t h e  use  o f  gunpowder and t o  t h e  i n d u s t r i a l  
r e v o l u t i o n  i n  E ur ope ) .  A compar i son  between s t e a d y  and i m p u l s i v e  n o i s e  
and a summary o f  t h e  e x i s t i n g  and proposed  d e s c r i p t o r s  f o l l o w e d  t he  
i n t r o d u c t i o n .  The complex  n a t u r e  o f  t h e  i m p u l s i v e  sound s i g n a l  was 
e m ph a s i z e d ; p e a k  v a l u e ,  t i me  d u r a t i o n ,  r a t e  a t  which i m p u l s e s  o c c u r  and 
s p e c t r a l  c h a r a c t e r i s t i c s .  In h i s  p r e s e n t a t i o n ,  t h e  s p e a k e r  a l s o  t a l k e d  
a bo ut  t he  a s s e s s m e n t  o f  i m p u l s i v e  n o i s e  and t h e  p o t e n t i a l  f o r  h e a r i n g  
damage r e s u l t i n g  from e x p o s u r e  t o  i m p u l s i v e  n o i s e .

A r e v i e w  o f  O n t a r i o  M i n i s t r y  o f  Labour e v a l u a t i o n  c r i t e r i a  and 
d i f f i c u l t i e s  in  c h a r a c t e r i z a t i o n  o f  v a r i o u s  t y p e s  o f  i m p u l s i v e  n o i s e  
c o n c l u de d  h i s  t a l k .  E x c e l l e n t  s l i d e s  s u p p o r t e d  h i s  o ra l  e x p l a n a t i o n .
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SECOND SPEAKER: ANDY MCKEE

This speaker a lso  s t a r t e d  with a h i s t o r i c a l  overview of impulse 
noise  measurements. He descr ibed how the advent of  acous t i ca l  i n s t r u 
menta tion designed in the  e a r ly  301s brought about sound level  meters 
capable  o f  measuring sound with 125 ms time constan t .  However, d i f f i c u l t i e s  
in fo l lowing rap id  needle f l u c t u a t i o n s  by the  observer  r e su l t e d  in 
s t a n d a r d i z a t i o n  of "slow response" with 1 second in t e g r a t i o n  time.
La te r  on5 developments in psychoacoust ic  re sea rch led to a discovery 
t h a t  35 ms time constan t  r e p re se n t s  a l i m i t  on the time period of human 
bra in  reac t ion  to sho r t  dura t ion  sounds. This i n t e g r a t i o n  time was 
g e n e r a l l y  accepted as a s tandard fo r  impuls ive noise  measurements.

In the  fol lowing p a r t  of h is  p r e s e n t a t i o n ,  the speaker showed the 
aco u s t i c a l  model of the human e a r  and expla ined the pos s ib le  reason fo r  
commonly exper ienced hear ing lo s s  in the 3-4 kHz frequency region.

The percep t ion of impuls ive noise  by the  human ear  and analog ies  in 
the aco u s t i c  in s t rumenta t ion  were d iscussed ,  fol lowed by a s h o r t  summary 
o f  new methods f o r  a n a l y s i s  of t r a n s i e n t  and impuls ive noise using the 
Fast  Four ie r  Transform technique.

A l i v e l y  d i scuss ion ensued with quest ions  r e f e r r i n g  to both preceding 
p r e s e n t a t i o n s .

THIRD SPEAKER: STAN FORSHAW

In t h i s  p r e s e n t a t i o n ,  the speaker focused on the  e f f e c t  of  impulsive 
noise  on armed forces  personnel and various  aspec ts  of hear ing p r o te c t io n .  
Using e x c e l l e n t  s l i d e s ,  he showed an audiometric  comparison of hearing 
loss  su f f e re d  by 3 major groups o f  m i l i t a r y  u n i t s ,  over an extended 
per iod of  time. I t  was pointed ou t  t h a t  some army personnel opera t ing 
r e c o i l l e s s - r i f l e s  or a n t i - t a n k  weapons are  f r eq u e n t ly  exposed to peak 
SPL values over 180 dB, and t h a t  spec ia l  types of  hear ing p ro tec to r s  are  
requ ir ed  fo r  such a p p l i c a t i o n s .

The e f f e c t i v e n e s s  of various  t y p e s - o f  hear ing p ro t e c to r s  and new 
developments in the f i e l d  of  ea r  plug technology were discussed.  A type 
of  e a r  plug was shown with a minute opening a t  the  cen t re .  This plug 
o f f e r s  l i t t l e  a t t e n t u a t i o n  a t  the low range of sound l e v e l s ,  al lowing 
f o r  verbal communication, but  high a t t e n t u a t i o n  i s  achieved when the 
laminar flow through the opening changes i n to  a t u r b u l e n t  flow a t  high 
sound l e v e l s .  Another example of  innovat ive  design shown during the 
p re sen ta t io n  was a s e t  of  s p e c i a l i z e d  ear  muffs (head- se t  p r o t e c t o r s ) ,  
con ta ining  e l e c t r o n i c  c i r c u i t r y  to allow fo r  a m p l i f i c a t io n  of  low 
i n t e n s i t y  sound ( to  r e t a i n  a b i l i t y  f o r  verbal communication),  while high 
noise  le ve l s  a r e  e f f e c t i v e l y  a t t e n u a t ed .  Both devices  were demonstrated 
and c i r c u l a t e d  among the audience.

Coffee in the in te rm i ss ion  was cour tesy  of  Ontario Hydro, while 
B & K provided refreshments  during the coffee  break.

Chris Krajewski c losed the meeting express ing  thanks to the speakers 
and a l l  p a r t i c i p a n t s  in the  d i scuss ion .  Announcement was made of the 
forthcoming a co u s t i c  events  and copies  of the Toronto Chap te r ' s  fu tu re  
program were d i s t r i b u t e d .

C. A. Krajewski
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LA LUTTE CONTRE LE BRUIT,  

DANS L' HABITATION,  EN FRANCE*’ **

R o b e r t  J o s s e  
Che f  de 1 ' E t a b l i s s e m e n t  de G r e n o b l e  

du C e n t r e  S c i e n t i f i q u e  e t  T e c h n i q u e  de B â t i m e n t ,
G r e n o b l e , F r a n c e

SOMMAIRE

Les  a u t o r i t é s  f r a n ç a i s e s  s ' e f f o r c e n t  d e p u i s  p l u s i e u r s  
a n n é e s ,  d ' a s s u r e r  u n e  bonne  i n s o n o r i s a t i o n  d e s  n o u v e a u x  l o g e m e n t s  
a f i n  de s o u s t r a i r e  l e s  h a b i t a n t s  aux b r u i t s  de  l e u r s  v o i s i n s  e t  
de  l ' e x t é r i e u r .  Les  e f f o r t s  o n t  é t é  d é p l o y é s  d a n s  l e s  d o ma i n e s  
s u i v a n t s  : r è g l e m e n t s ,  é t i q u e t a g e ,  c o n t r ô l e s  e t  s a n c t i o n s ,  
r e c h e r c h e s  s c i e n t i f i q u e s  e t  t e c h n i q u e s  e t  p u b l i c a t i o n  d ' e x e m p l e s  
de s o l u t i o n s .  Les  d i v e r s  a s p e c t s  de  c e t t e  l u t t e  c o n t r e  l e  b r u i t  
s e r o n t  e x a mi n é s  en d é t a i l .

ABSTRACT

For  s e v e r a l  y e a r s  a c o n s i d e r a b l e  e f f o r t  ha s  been  
made  i n  F r a n c e  t o  e n s u r e  good s o u n d  i s o l a t i o n  b e t we e n  new 
d w e l l i n g s ,  as  we l l  a s  a g a i n s t  t h e  i n t r u s i o n  o f  o u t d o o r  n o i s e s .  
The e f f o r t  ha s  b e e n  c a r r i e d  o u t  i n  t h e  f o l l o w i n g  a r e a s :  
r e g u l a t i o n s ,  l a b e l l i n g ,  c o n t r o l s  and  s a n c t i o n s ,  s c i e n t i f i c  and  
t e c h n i c a l  r e s e a r c h ,  and t h e  p u b l i c a t i o n  o f  e x a mp l e s  o f  
s o l u t i o n s »  The d i f f e r e n t  a s p e c t s  o f  t h i s  e f f o r t  a g a i n s t  n o i s e  
w i l l  be e x a mi n e d  i n  d e t a i l .

* Le même t hè me  a é t é  e x p o s é  à TURIN en J u i n  197 9 e t  a f a i t  
l ' o b j e t  de  l a  p u b l i c a t i o n  s u i v a n t e  : " Les  d i f f é r e n t s  a s p e c t s  
de  l a  l u t t e  c o n t r e  l e  b r u i t  d a n s  l e s  h a b i t a t i o n s ,  en F r a n c e " ,  
p a r  R„ J o s s e .  d a n s  L ' A c u s t i c a  N e ! 1 ' Edi  1 i z i  a C o l l a n a  d e g l i  
a t t i  d é l i a  r i v i s t a  i t a l i a n a  di  a c u s t i c a  Vol  I I I  197 9 E d i z i o n i  
S c i e n t i f i c h e  A s s o c i a t e  ROMA.

* * Le t e x t e  de l ' e x p o s é  i n v i t é  p o u r  l e  1 0 1 eme R é u n i o n  de L' ASA,
Ot t a wa  , Mai 1 981 .
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LA SITUATION ACTUELLE

Une  e n q u ê t e  me n é e  en  1976  p a r  l ' i n s t i t u t  de  R e c h e r c h e  d e s  T r a n s 
p o r t s  a u p r è s  d ' u n  m i l l i e r  de  p e r s o n n e s  c h o i s i e s  au h a s a r d  d a n s  d e s  
v i l l e s  d e  p l u s  de  5 0 . 0 0 0  h a b i t a n t s  a m o n t r é  q u e  p a r mi  l e s  n u i s a n c e s  
r e s s e n t i e s  p a r  l e s  F r a n ç a i s ,  l e  b r u i t  a r r i v e  l a r g e m e n t  en t £ t e  e t ,  
pa r mi  l e s  d i v e r s  b r u i t s  p e r ç u s ,  c ' e s t  l e  b r u i t  de  t r a f i c  a u t o m o b i l e  
qu i  e s t  l e  p l u s  g ê n a n t  ( 4 7 %) ,  s u i v i  d ' a s s e z  p r è s  p a r  l e s  b r u i t s  de  
v o i s i n a g e  ( 3 2 %) .

P o u r  l u t t e r  a v e c  l e  maxi mum d ' e f f i c a c i t é  c o n t r e  l e  b r u i t ,  u n e  l o i  
g é n é r a l e  e s t  en c o u r s  de  p r é p a r a t i o n .  E l l e  d e v r a i t  ê t r e  d i s c u t é e  p a r  
l e  P a r l e m e n t  à l a  p r o c h a i n e  s e s s i o n  p a r l e m e n t a i r e .  Quoi  q u ' i l  en  s o i t ,  
l a  l u t t e  c o n t r e  l e  b r u i t  a d é j à  é t é  e n t r e p r i s e  d ' u n e  m a n i è r e  e f f i c a c e ,  
d e p u i s  u n e  d i z a i n e  d ' a n n é e s ,  d a n s  l e s  i m m e u b l e s  d ' h a b i t a t i o n „

LES BRUITS EN PROVENANCE DE L' EXTERI EUR

Comme n o u s  v e n o n s  d e  l e  v o i r ,  c ' e s t  l e  t r a f i c  t e r r e s t r e  q u i  e s t  
Ta s o u r c e  p r i n c i p a l e  de  b r u i t  e x t é r i e u r  ( 50%,  s i  l ' o n  c o mp t e  l e s  
t r a i n s ) .  Le t r a f i c  a é r i e n  n ' i n t e r v i e n t  q u e  p o u r  5% d e s  c a s .

L ' o b j e c t i f  a c t u e l  d e  l ' a d m i n i s t r a t i o n  e s t  de  f a i r e  en s o r t e  q u e  
l e s  z o n e s  t o u c h é e s  p l u s  ou m o i n s  g r a v e m e n t  p a r  c e s  b r u i t s ,  ou q u ' i l  
e s t  p r é v u  q u ' e l l e s  l e  s o i e n t  à p l u s  ou mo i n s  l o n g u e  é c h é a n c e ,  s o i e n t  
d é l i m i t é e s  s u r  l e s  p l a n s  d ' o c c u p a t i o n  d e s  s o l s  ( P . O . S . )  d e s  communes  
ou s u r  l e s  d o c u m e n t s  d ' u r b a n i s m e  en t e n a n t  l i e u ,  c e c i  a f i n  q u ' i l  en 
s o i t  t e n u  c o m p t e  au mo me n t  de  l a  d é l i v r a n c e  d e s  p e r m i s  de  c o n s t r u i r e .
La t e n d a n c e  a c t u e l l e  e s t  de  r e p r é s e n t e r  u n e  s i t u a t i o n  de  b r u i t  p a r  l e  
n i v e a u  Leq d ' u n  b r u i t  s t a b l e  é n e r g é t i q u e m e n t  é q u i v a l e n t  au b r u i t  
c o n s i d é r é .

LA CONSTRUCTION EN ZONE DE BRUIT

D e p u i s  pe u  ( a r r ê t é  du 6 O c t o b r e  1 9 7 8 ) ,  l a  c o n s t r u c t i o n  en z o n e  de  
b r u i t  e s t  s é v è r e m e n t  r é g l e m e n t é e  au n i v e a u  de  l a  d é l i v r a n c e  du p e r m i s  
de  c o n s t r u i r e »  P o u r  l e s  b â t i m e n t s  d ' h a b i t a t i o n  c o n s t r u i t s  d a n s  c e s  
z o n e s ,  l e s  p i è c e s  p r i n c i p a l e s  ( c h a m b r e s  e t  s é j o u r s )  e t  l e s  c u i s i n e s  
d o i v e n t  p r é s e n t e r  un i s o l e m e n t  v i s  à v i s  de  l ' e x t é r i e u r  p r é c i s é  p a r  l a  
r é g i e m e n t a t i o n .

Leq f a ç a d e  
en dB( A)

I s o l e m e n t  de 
f a ç a d e  en d B ( A )

C o n f o r t  t h e r m i q u e  e t  
P u r e t é  d ' a i r  e x i g é s

P i è c e s  p r i n c i p a l e s C u i s i n e s

80 50 ( d i s s u a s i f ) X X

73 42 X X

68 35 X

63 30 Cham b r e s

I s o l e m e n t  u s u e l

20 a 25

I s o l e m e n t  d e s  h a b i t a t i o n s  en z o n e  d e  b r u i t  
P r i n c i p e  de  l a  r é g l e m e n t a t i o n  du 6 O c t o b r e  1978
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La z o n e  de  b r u i t ,  a i n s i  q u e  l ' i s o l e m e n t  r e q u i s  s o n t  p r é c i s é s  
p a r  1 ' Ad mi n i  s t r a t i  o n , au  d e m a n d e u r  du p e r m i s  d e  c o n s t r u i r e .  E t a n t  
d o n n é  q ue  l à  p r o t e c t i o n  v i s  à v i s  de  l ' e x t é r i e u r  i m p o s e  u n e  f e r m e t u r e  
d e s  f e n ê t r e s ,  l a  r é g l e m e n t a t i o n  p r é v o i t  q u e  l e s  h a b i t a t i o n s  i s o l é e s  
d o i v e n t  p o s s é d e r  un  s y s t è m e  a s s u r a n t  l a  p u r e t é  de  l ' a i r  e t  l e  c o n f o r t  
t h e r m i q u e  en s a i s o n  c h a u d e  p o u r  l e s  l o c a u x  l e s  p l u s  e x p o s é s .

La r é g l e m e n t a t i o n  c i t é e  s ' a p p l i q u e  a u s s i  au c a s  d e s  z o n e s  s i t u é e s  
p r è s  d e s  a é r o d r o m e s .  T o u t e f o i s ,  c e  c a s  a y a n t  é t é  t r a i t é  a n t é r i e u r e m e n t  
à l ' a r r ê t é  du 6 O c t o b r e  1 9 7 8 ,  l e s  z o n e s  d e  b r u i t  ne  s o n t  p a s  d é f i n i e s  
p a r  Leq m a i s  p a r  un i n d i c e  d i t  p s o p h i q u e

= L + 10 l o g  ( N.  + 10 N ) -  34 
a J n

L é t a n t  l e  n i v e a u  de  c r ê t e  q u a d r a t i q u e  moye n  p o u r  l ' e n s e m b l e  d e s  p a s 
s a g e s  d ' a v i o n s ,  e x p r i m é  en DNdB

Nj e t  N ^ s o n t  r e s p e c t i v e m e n t  l e  n o mb r e  d e  v o l s  d e  j o u r  e i  j e  n u i t .

Dans  b i e n  d e s  c a s  on a :

N -  Leq + 1 9

L o r s q u e  N  e s t  s u p é r i e u r  à 8 9 ,  c ' e s t - â - d i r e  Leq 70 d B ( A ) ,  l a  c o n s t r u c 
t i o n  d ' h a b i t a t i o n s  e s t  i n t e r d i t e »  P o u r  l e s  h a b i t a t i o n s  ex i s  t a  n t  d a n s  
c e s  z o n e s ,  u n e  a i d e  f i n a n c i è r e  â l ' i n s o n o r i s a t i o n  p e u t  ê t r e  f o u r n i e  
g r â c e  à l a  r e c e t t e  d ' u n e  t a x e  p r i n c i p a l e  i m p o s é e  a u x  p a s s a g e r s  d e s  
av i ons .

L o r s q u e  N  e s t  c o m p r i s  e n t r e  84 e t  8 9 ,  c ' e s t - â - d i r e  Leq e n t r e  65 
e t  70 d B ( A ) ,  l a  c o n s t r u c t i o n  de  l o t i s s e m e n t s  e s t  i n t e r d i t e »  Les  
c o n s t r u c t i o n s  i n d i v i d u e l l e s  s o n t  a d m i s e s  s o u s  r é s e r v e  d ' i n s o n o r i s a t i o n  
( a r r ê t é  du 6 O c t o b r e  1 9 7 8 ) .

P o u r  l ' a p p l i c a t i o n  d e  l ' a r r ê t é  du 6 O c t o b r e  1 9 7 8 ,  en c e  q u i  
c o n c e r n e  l e s  v o i e s  de  t r a n s p o r t  t e r r e s t r e ,  i l  a é t é  n é c e s s a i r e  
d ' é l a b o r e r  u n e  m é t h o d e  de  p r é v i s i o n  d e s  z o n e s  d e  b r u i t  n ' u t i l i s a n t  
a u c u n  moye n  de  c a l c u l ,  m a i s  b a s é e  u n i q u e m e n t  s u r  1 ' o t s e r v a t i o n  d e  l a  
p o s i t i o n  r e l a t i v e  d e s  v o i e s  e t  d e s  b â t i m e n t s ,  s u r  l a  n a t u r e  d e s  v o i e s  
e t  l e  n o mb r e  de  l e u r s  f i l e s  de  c i r c u l a t i o n »  N a t u r e l l e m e n t ,  u n e  t e l l e  
m é t h o d e  e s t  f o r c é m e n t  i m p r é c i s e  e t  p o u r  l e s  c a s  i m p o r t a n t s  ( a m é n a g e 
m e n t s  de  z o n e s  à a c t i o n  c o n c e r t é e ,  p a r  e x e m p l e ) ,  i l  e s t  p r é f é r a b l e  
d ' u t i l i s e r  d e s  m é t h o d e s  s c i e n t i f i q u e s  t e l l e s  q u e  c e l l e s  b a s é e s  s u r  
l ' u t i l i s a t i o n  de  p r o g r a m m e s  de  c a l c u l  ou s u r  l ' u t i l i s a t i o n  de  m o d è l e s  
r é d u i t s .  Ces  mo y e n s  o n t  é t é  p a r t i c u l i è r e m e n t  d é v e l o p p é s  en F r a n c e »
En p a r t i c u l i e r  un l a b o r a t o i r e  d ' é t u d e  s u r  m o d è l e s  r é d u i t s  ( é c h e l l e  
1 / 1 0 0 )  u n i q u e  en  s o n  g e n r e  a é t é  c o n s t r u i t  au CSTB à G r e n o b l e .  G r â c e  
à s o n  a u t o m a t i s a t i o n ,  i l  p e r m e t  de  d é t e r m i n e r ,  t r è s  r a p i d e m e n t ,  a u x  
p o i n t s  c h o i s i s ,  l e  n i v e a u  s o n o r e  r e c h e r c h é ,  d a n s  d e s  c o n d i t i o n s  de  
s i m i l i t u d e  e x c e l l e n t e s »

Une é t u d e  p r é a l a b l e  p e r m e t  de  m o d e l e r  l e s  z o n e s  de  b r u i t  p a r  
u t i l i s a t i o n  d ' é c r a n s  c o n s t i t u é s  s o i t  de  m u r s ,  b u t t e s  d e  t e r r e  ou 
i m m e u b l e s »  En e f f e t ,  d a n s  t o u t e  l a  m e s u r e  du p o s s i b l e ,  i l  e s t
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p r é f é r a b l e  de  r e p o r t e r  l a  p r o t e c t i o n  p r é s  d e s  v o i e s  i n c r i m i n é e s  
p l u t ô t  que  s u r  l e s  b â t i m e n t s  eux- mêmes  p u i s q u e ,  d a n s  ce  d e r n i e r  c a s ,  
une  t e l l e  p r o t e c t i o n  i mp o s e  de  l a i s s e r  l e s  f e n ê t r e s  f e r m é e s .  La 
m a q u e t t e  à é c h e l l e  r é d u i t e  r e n d  f a c i l e  c e  g e n r e  d ' é t u d e .

La p l u p a r t  du t e mp s  l e  p o i n t  f a i b l e  d e s  f a ç a d e s  e s t  c o n s t i t u é  
p a r  l e s  f e n ê t r e s ,  même l o r s q u ' e l l e s  s o n t  f e r m é e s  e t ,  p o u r  c e t t e  r a i s o n ,  
i l  e s t  a p p a r u  i m p o r t a n t  S 1 ' A d m i n i s t r a t i o n  f r a n ç a i s e  d ' a t t i r e r  1 ' a t t e n u a 
t i o n  d e s  f a b r i c a n t s  s u r  ce  p o i n t .  A c e t  e f f e t ,  1 1Admi ni  s t r a t i  on a 
i n v e n t é  un s y s t è m e  de  l a b e l  p e r m e t t a n t  d ' a p p r é c i e r ,  à l a  f o i s  l a  q u a 
l i t é  t h e r m i q u e  e t  l a  q u a l i t é  a c o u s t i q u e  de s  f e n ê t r e s , ,  Ce l a b e l  e s t  
a p p e l é  " L a b e l  Ac o t h e r m" »

Ce l a b e l  e s t  a t t r i b u é  aux  gammes de f e n ê t r e s  p r é s e n t a n t  de  bonnes  
c a r a c t é r i s t i q u e s  a c o u s t i q u e s  e t  t h e r m i q u e s .

Cha que  gamme c o mp r e n d  des  t y p e s  de  f e n ê t r e s  a s s u r a n t  un i n d i c e  
d ' a f f a i b l i s s e m e n t  a c o u s t i q u e  d ' a u  mo i n s  :

30 d B ( A)
35 d B ( A)
45 d B ( A)

Ce t  a f f a i b l i s s e m e n t  e s t  c e l u i  que  l ' o n  me s u r e  en l a b o r a t o i r e  
e n t r e  de ux  s a l l e s  r é v e r b é r a n t e s  l o r s q u e  d a n s  l ' u n e  de c e s  s a l l e s  
r è g n e  un champ d i f f u s  a y a n t  un s p e c t r e  de  b r u i t  de r o u t e . ,

E n t r e  a u t r e s  p r o p r i é t é s ,  l e s  f e n ê t r e s  d o i v e n t  a v o i r  une 
ë t a n c h é i t ë  a l ' a i r  a m é l i o r é e .

La l i s t e  d e s  f a b r i c a t i o n s  a y a n t  o b t e n u  l e  l a b e l  e s t  mi s e  a j o u r  
p a r  l e  M i n i s t è r e  de 1 ' E n v i r o n n e m e n t  e t  du C a d r e  de Vi e  e t  p u b l i é e  
t o u s  l e s  s i x  m o i s .

D ' a p r è s  l ' e x a m e n  d e s  p r e m i e r s  c a t a l o g u e s  de f a b r i c a t i o n  a y a n t  
r e ç u  l e  l a b e l ,  i l  s e mb l e  que  l e  f a i t  de  p a s s e r  de  30 à 35 dB(A)  
a c c r o i s s e  l e  p r i x  d ' u n e  f e n ê t r e  à l a  f r a n ç a i s e  ( s a n s  v o l e t  r o u l a n t )  
d ' e n v i r o n  20%,  t a n d i s  que  l e  p a s s a g e  de 30 à 45 dB(A)  d o u b l e  l e  
p r i x .  Ce l a b e l  p e r m e t  donc  aux c o n s t r u c t e u r s  un c h o i x  r e l a t i v e m e n t  
f a c i l e  de f e n ê t r e s  d o n t  i l s  o n t  l ' a s s u r a n c e  que  l a  q u a l i t é  a c o u s t i q u e  
e t  t h e r m i q u e  s e r o n t  s a t i s f a i s a n t e s .

LES INFRASTRUCTURES NOUVELLES

La l o i  r e l a t i v e  S l a  p r o t e c t i o n  de l a  n a t u r e  ( 1 0 . 7 »  1 976 ) i mp o s e  
que  l e s  t r a v a u x  e t  p r o j e t s  d ' a m é n a g e m e n t s  qu i  s o n t  e n t r e p r i s  p a r  une 
c o l l e c t i v i t é  p u b l i q u e  d o i v e n t  r e s p e c t e r  l e s  p r é o c c u p a t i o n s  d ' e n v i r o n 
nement »  Les  é t u d e s  p r é a l a b l e s  de  c e s  t r a v a u x  e t  p r o j e t s  d o i v e n t  
c o m p o r t e r  une  é t u d e  d ' i m p a c t »  C e t t e  é t u d e  d o i t  c o m p o r t e r ,  en 
p a r t i c u l i e r ,  une  a n a l y s e  de l ' é t a t  i n i t i a l  du s i t e ,  une  a n a l y s e  de 
l ' e f f e t  d e s  t r a v a u x  p r é v u s  e t  l e s  m e s u r e s  e n v i s a g é e s  p o u r  r é d u i r e  l e s  
n u i s a n c e s .  Ces a n a l y s e s  s ’ a p p l i q u e n t ,  en p a r t i c u l i e r ,  au c a s  du 
b r u i  t  „
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Pour  l a  c r é a t i o n  de  v o i e s  n o u v e l l e s  e t  l a  t r a n s f o r m a t i o n  de v o i e s  
e x i s t a n t e s ,  une c i r c u l a i r e  du 7 . 3 . 7 8  p r é c i s e  q u e ,  d a n s  l e s  c a s  c o u r a n t s ,  
c e t t e  c r é a t i o n  ne d o i t  pa s  e n g e n d r e r  un b r u i t  s u p é r i e u r  â 65 dB(A)
(Leq de  8h â 2 0 h ) „  T o u t e f o i s ,  d a n s  l e s  z o n e s  r é s i d e n t i e l l e s  c a l m e s ,  
c ' e s t  60 dB(A)  q u ' i l  f a u t  p r e n d r e  comme l i m i t e , ,  A l ' i n v e r s e ,  un n i v e a u  
de b r u i t  s u p é r i e u r  p o u v a n t  a t t e i n d r e  70 dB(A)  s e r a  t o l é r é  s i  l e  
r e s p e c t  de l ' o b j e c t i f  de 65 dB(A)  c o n d u i t  â d e s  d é p e n s e s  p r o h i b i t i v e s .
Un a c c r o i s s e m e n t  de l ' i s o l e m e n t  de f a ç a d e  p a r  r a p p o r t  â l a  v a l e u r  
u s u e l l e  de 22 dB(A)  p o u r r a  ê t r e  p r i s  en c o mp t e  comme une r é d u c t i o n  
d ' a u t a n t  du n i v e a u  de b r u i t  en f a ç a d e .

Pour  a t t e i n d r e  c e s  o b j e c t i f s ,  l ' i n g é n i e u r  r o u t i e r  f r a n ç a i s  a 
à s a  d i s p o s i t i o n  l e  g u i d e  du b r u i t  é t a b l i  p a r  l e  M i n i s t è r e  de 
l ' E n v i r o n n e m e n t  e t  de  l a  Q u a l i t é  de l a  V i e .  Dans  l e s  c a s  d i f f i c i l e s ,  
i l  d o i t  s ' e n  r e m e t t r e  aux p r o g r a mme s  de c a l c u l  ou aux é t u d e s  s u r  
mo d è l e s  r é d u i t s  c i t é s  p l u s  h a u t .

Se s  moyens  d ' a c t i o n  s o n t  :

- l ' e m p l a c e m e n t  de l a  v o i e ,  p o u r  une  v o i e  n o u v e l l e ,
- l ' a d a p t a t i o n  du p r o f i l  en t r a v e r s  ( é c r a n s ) ,
- l ' a c t i o n  s u r  l e s  f a ç a d e s  d e s  i mme u b l e s  r i v e r a i n s .

Des t e n t a t i v e s  d ' a c t i o n  s u r  l a  r é g u l a t i o n  du t r a f i c ,  p o u r  
r é d u i r e  l e  b r u i t ,  s e  s o n t  s o l d é e s  p a r  d e s  é c h e c s .

Bi e n  d e s  i m p l a n t a t i o n s  de  v o i e s  ou de b â t i m e n t s  d ' h a b i t a t i o n  
se  s o n t  f a i t e s  d a n s  d e s  c o n d i t i o n s  f â c h e u s e s  a v a n t  que  c e t t e  
r é g l e m e n t a t i o n  r é c e n t e  n ' e x i s t e »  On a s s i s t e ,  a c t u e l l e m e n t ,  d a n s  l e s  
c a s  l e s  p l u s  c r i t i q u e s ,  à de s  o p é r a t i o n s  de  r é h a b i l i t a t i o n .  A i n s i ,  
a BRON-PAR I LLY9 p r è s  de  LYON, 2600 l o g e m e n t s  r é p a r t i s  d a n s  12 
b â t i m e n t s  s i t u é s  p r è s  de  v o i e s  r a p i d e s  v o n t  ê t r e  i n s o n o r i s é s  p a r  
r e n f o r c e m e n t  de s  f a ç a d e s .  Le c o û t  de l ' o p é r a t i o n  s e r a  d ' e n v i r o n  
2 0 . 0 0 0  F r s / l o g e m e n t ,  90% é t a n t  p a y é s  p a r  1 ' A d m i n i s t r a t i o n .

Un c a l c u l  s o mma i r e  m o n t r e  que  s i  l ' o n  v o u l a i t  a p p l i q u e r  c e t t e  
mé t h o d e  â l ' e n s e m b l e  d e s  l o g e m e n t s  f r a n ç a i s  t r o p  e x p o s é s  au b r u i t ,  
l a  d é p e n s e  à p r é v o i r  s e r a i t  de  l ' o r d r e  de  30 M i l l i a r d s  de  F r a n c s .

Pour  l ' i n s t a n t ,  a u c u n e  p r o c é d u r e  d ' i n d e m n i s a t i o n  de s  r i v e r a i n s  qui  
s e  t r o u v a i e n t ,  du f a i t  de l a  c o n s t r u c t i o n  d ' o u v r a g e s  p u b l i c s ,  s o u mi s  
à un b r u i t  g ê n a n t ,  n ' e x i s t e  en F r a n c e .

LES BRUITS EN PROVENANCE DE L' I NTERIEUR

I l  e s t  d ' u s a g e  de r é p a r t i r  c e s  b r u i t s  en t r o i s  c l a s s e s  : b r u i t s  
a é r i e n s ,  b r u i t s  d ' i m p a c t ,  b r u i t s  d e s  é q u i p e m e n t s .

Voyons  q u e l l e  e s t  l a  r é g l e m e n t a t i o n  a c t u e l l e  ( A r r ê t é  du 14 J u i n
1 9 6 9 ) .
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La r é g i e m e n t â t i o n

T o u t  d ' a b o r d  e x a m i n o n s  le cas de la p r o t e c t i o n  c o n t r e  les bru its 
a é r i e n s ,  c ' e s t - à - d i r e  c o n t r e  les bru its émis d i r e c t e m e n t  sous f o r m e  
a é r i e n n e  et qui, e n s u i t e ,  se t r a n s m e t t e n t  à la fois par l'air et par 
les s t r u c t u r e s »  Pour ces bruits, le nive a u  de p r e s s i o n  a c o u s t i q u e  ne 
doit pas d é p a s s e r  35 d B (A ) dans les p i è c e s  p r i n c i p a l e s ;  38 d B ( A ) dans 
les c u i s i n e s ,  s a l l e s  d ' eau et c a b i n e t s  d ' a i s a n c e ,  l o r s q u e  le nive a u  
de p r e s s i o n  a c o u s t i q u e  du bruit r é g n a n t  S l ' i n t é r i e u r  des autr e s  
loca u x  du b â t i m e n t ,  pris s é p a r é m e n t  ne d é p a s s e  pas par bande d ' o c t a v e  :

- 80 dB si ce local est un l o g e m e n t ,
- 85 dB si ce local est à u s a g e  c o m m e r c i a l ,  a r t i s a n a l  

ou i n d u s t r i e l ,
- 70 dB s'il s ' a g i t  d ' u n e  c i r c u l a t i o n  i n t é r i e u r e  au 

B â t i m e n t  m ais c o m m u n e »

Ces bruits sont s u p p o s é s  a v o i r  un s p e c t r e  c o n t i n u  c o u v r a n t  les 
o c t a v e s  c e n t r é e s  sur 1 2 5 - 2 5 0 - 5 0 0 - 1 » 0 0 0 - 2 . 000 et 4 » 0 0 0 Hz.

On a pris l ' h a b i t u d e  d ' e x p r i m e r  ces e x i g e n c e s  sous une f o r m e  
d i f f é r e n t e  qui est la s u i v a n t e  :

Par e x e m p l e ,  l o r s q u e  l'on c o n s i d è r e  un local d ' h a b i t a t i o n  c o m m e  
é t ant le local d ' é m i s s i o n  et un local d ' h a b i t a t i o n  en r é c e p t i o n ,  on 
dit que l ' i s o l e m e n t  aux bruits a é r i e n s  d'un local v i s - l - v i s  de l ' a u t r e  
doit ê t r e  d'au m o i n s  51 dB(A)« Ce n o m b r e  c o r r e s p o n d  à la d i f f é r e n c e  
e x i s t a n t  e n t r e  le n i v e a u  du b r uit à l ' é m i s s i o n  e x p r i m é e  d ' u n e  m a n i è r e  
g l o b a l e  en d B ( A ) ,  bruit a y a n t  le s p e c t r e  i n d i q u é  plus h aut et le 
niv e a u  du bruit en r é c e p t i o n  e x p r i m é  lui aussi en dB(A)„

Cet i s o l e m e n t  est p o r t é  à 56 dB(A) dans le cas des loca u x  a 
usage c o m m e r c i a l ,  a r t i s a n a l  ou i n d u s t r i e l  et r a m e n é  â 41 dB(A) dans 
le cas des c i r c u l a t i o n s  i n t é r i e u r e s  c o m m u n e s »

Les v a l e u r s  i n d i q u é e s  c i - d e s s u s  s ' e n t e n d e n t  pour des loca u x  
n o r m a l e m e n t  m e u b l é s ,  c ' e s t - S - d i r e  a y a n t  une d u r é e  de r é v e r b é r a t i o n  
de 0,5 s e c o n d e  a tout e s  les f r é q u e n c e s  et p our des p o i n t s  de r é c e p t i o n  
situés au v o i s i n a g e  du c e n t r e  des locaux» De plus, on s u p p o s e  que 
tou t e s  les p o r t e s  et f e n ê t r e s  s o n t  fer m é e s .

C e t t e  m a n i è r e  de p r é s e n t e r  les e x i g e n c e s  en ce qui c o n c e r n e  la 
q u a l i t é  de l ' i s o l a t i o n  v i s - 5 - v i s  des bruits a é r i e n s  est, dans sa for m e  
assez d i f f é r e n t e  de ce qui se p r a t i q u e  a l ' é t r a n g e r  et, en p a r t i c u l i e r ,  
de ce qui est r e c o m m a n d é  par l ' A s s o c i a t i o n  I n t e r n a t i o n a l e  de 
N o r m a l i s a t i o n  ( I „S . 0. ).

En e f f e t ,  en g é n é r a l ,  dans les r é g l e m e n t a t i o n s  é t r a n g è r e s ,  les 
s p é c i f i c a t i o n s  sont d o n n é e s  sous f o r m e  d ' u n e  c o u r b e  d ' i s o l e m e n t  l i m i t e  
a u - d e s s u s  de l a q u e l l e  l ' i s o l e m e n t  réel des l o g e m e n t s  d oit se 
t r o u v e r .  P o u r - q u o i  a v o n s - n o u s  p r o c é d é  ainsi en F r a n c e  ? Et bien, 
c ' e s t  e s s e n t i e l l e m e n t  par souci d ' a v o i r  des t e x t e s  aussi s i m p l e s  que 
p o s s i b l e ,  en p a r t i c u l i e r ,  sans c o u r b e  de r é f é r e n c e ,  l ' a u t r e  r a i s o n  
é t a n t  que la v a l i d i t é  s c i e n t i f i q u e  des c o u r b e s  de r é f é r e n c e  est loin
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d ' ê t r e  p r o u v é e  p u i s q u e  l ' o n  s a i t  q u ’ e l l e s  d é r i v e n t  p l u s  ou mo i n s  de 
l a  nor me  a l l e m a n d e  q u i ,  e l l e - m ê m e ,  c o n c r é t i s e  l e  f a i t  q u ' u n  mur  en 
b r i q u e s  p l e i n e s  de 2 2 cm d ’ é p a i s s e u r  d o n n e  s a t i s f a c t i o n .

Dans  l e  r è g l e m e n t  f r a n ç a i s ,  i l  e s t  p r é c i s é  q u e ,  p o u r  t e n i r  c o mp t e  
des  i n c e r t i t u d e s  l i é e s  aux m e s u r e s  l o r s  de s  c o n t r é  l e s ,  une  t o l é r a n c e  
de 3 dB(A)  s u r  l e s  l i m i t e s  i n d i q u é e s  p l u s  h a u t  e s t  a d m i s e .  A u t r e m e n t  
d i t ,  l o r s q u e  l ' o n  p r o c è d e  à des  m e s u r e s  de c o n t r ô l e ,  s i  e n t r e  deux 
p i è c e s  p r i n c i p a l e s  de l o g e m e n t s  on t r o u v e  48 d B ( A) ,  on c o n s i d è r e  q u e ,  
c o mp t e  t e n u  de l a  t o l é r a n c e  a d m i s e ,  1 ' i s o l a t i o n  a c o u s t i q u e  e s t  
s a t i  s f a i  s a n t é .

Le nombr e  de 51 dB(A)  c h o i s i  p a r  l a  r é g l e m e n t a t i o n  en ce  qui  
c o n c e r n e  l ' i s o l e m e n t  e n t r e  p i è c e s  p r i n c i p a l e s ,  ne l ' a  pa s  é t é  au 
h a s a r d .  C ' e s t  un c o mp r o mi s  e n t r e  l e s  e x i g e n c e s  de c o n f o r t  e t  l e s  
p o s s i b i l i t é s  a i n s i  que  l e  c o û t  de l a  c o n s t r u c t i o n .  Une e n q u ê t e  de 
s a t i s f a c t i o n  e f f e c t u é e  en F r a n c e  â p a r t i r  d ' u n e  c o m p a r a i s o n  e n t r e  
r é s u l t a t s  de me s u r e  e t  a v i s  de s  o c c u p a n t s  d e s  l o g e m e n t s  a m o n t r é  que  
l ' i s o l e m e n t  r é g l e m e n t a i r e  donne  s a t i s f a c t i o n  a l a  m a j o r i t é  de s  
o c c u p a n t s  de s  l o g e m e n t s  l o r s q u ' i l  s ' a g i t  d ' i m m e u b l e s  c o l l e c t i f  i s  
s i t u é s  d a n s  de s  z o n e s  qu i  ne s o n t  pa s  e x c e s s i v e m e n t  c a l m e s .

P a r  c o n t r e ,  s i  l ' o n  c o n s i d è r e  d e s  l o g e m e n t s  s i t u é s  d a n s  des  
p a v i l l o n s  en b a n d e s ,  c ' e s t - a - d i r e  d e s  m a i s o n s  i n d i v i d u e l l e s  a c c o l é e s  
l e s  u n e s  aux a u t r e s ,  on a c o n s t a t é  que  l e s  o c c u p a n t s  s o n t  b i e n  p l u s  
e x i g e a n t s  que  d a n s  l e s  i mme u b l e s  c o l l e c t i f s  e t  q u ' a l o r s  l e  s i m p l e  
r e s p e c t  de l a  r é g l e m e n t a t i o n  e s t  l o i n  de d o n n e r  s a t i s f a c t i o n .

Une é t u d e  e s t  en c o u r s  en F r a n c e  p o u r  e s s a y e r  de  d é t e r m i n e r  
q u e l l e  s e r a i t  l ' i n c i d e n c e  é c o n o mi q u e  d ' u n e  m a j o r a t i o n  de c e t t e  e x i g e n c e .

Voyons  m a i n t e n a n t  l a  p r o t e c t i o n  c o n t r e  l e s  bru i t s  de  c h o c s ,  
c ' e s t - â - d i r e  l e s  b r u i t s  p r o d u i t s ,  s o i t  p a r  l a  ma r c h e  de s  p e r s o n n e s ,  
s o i t  r é s u l t a n t  du d é p l a c e m e n t  de m o b i l i e r ,  de j e u x  d ' e n f a n t s ,  e t c .

L ' a r r ê t é  du 14 J u i n  196 9 p r é c i s e  que  l ' i s o l a t i o n  de s  p l a n c h e r s ,  
y c o m p r i s  l e s  r e v ê t e m e n t s  de  s o l  d o i t  ê t r e  t e l l e  que  l e  n i v e a u  de 
p r e s s i o n  a c o u s t i q u e  du b r u i t  p e r ç u  d a n s  c h a q u e  p i è c e  p r i n c i p a l e  ne 
d é p a s s e  pa s  70 dB(A)  l o r s q u e  l a  m a c h i n e  â c h o c s  n o r m a l i s é e  f o n c t i o n n e  
dans  t o u t e  a u t r e  l o c a l  du b â t i m e n t .  Là ,  e n c o r e ,  au moment  de s  
c o n t r S l e s ,  i l  e s t  a d mi s  une  t o l é r a n c e  de 3 dB(A)  e t  l e  n i v e a u  s o n o r e  
e s t  m e s u r é  au c e n t r e  d e s  l o c a u x .

I l  e s t  b i e n  c onnu  que  l ' u t i l i s a t i o n  de l a  ma c h i n e  S c h o c s  
n o r m a l i s é e  e s t  t r è s  c r i t i q u é e .  En e f f e t ,  b e a u c o u p  de s p é c i a l i s t e s  
c o n s i d è r e n t  que  c e t t e  ma c h i n e  n ' e s t  pas  r e p r é s e n t a t i v e  d e s  c h o c s  
r é s u l t a n t  de l a  ma r c h e  de p e r s o n n e s ,  en p a r t i c u l i e r ,  de s  f emmes  mu n i e s  
de c h a u s s u r e s  â t a l o n s .  Quoi  q u ' i l  en s o i t ,  l e s  é t u d e s  en c o u r s  
d e s t i n é e s  à l a  m o d i f i c a t i o n  de c e t t e  ma c h i n e  ou à s on r e m p l a c e m e n t  p a r  
une m a c h i n e  t o t a l e m e n t  d i f f é r a n t e  n ' o n t  pa s  e n c o r e  p e r m i s  de p r o p o s e r  
une mé t h o d e  t r è s  v a l a b l e  e t  l ' o n  e s t  b i e n  r é d u i t  à c o n t i n u e r ,  p o u r  
l ' i n s t a n t ,  à u t i l i s e r  l a  ma c h i n e  n o r m a l i s é e  d o n t  l ' u t i l i s a t i o n ,  du 
r e s t e ,  e s t  r e l a t i v e m e n t  f a c i l e .

-  45  -



En ce qui c o n c e r n e  les b r u i t s  d ’é q u i p e m e n t s ,  le r è g l e m e n t  est, 
a u s s i ,  r e l a t i v e m e n t  s i m p l e .  Il p r e s c r i t  q u e  le n i v e a u  de p r e s s i o n  
a c o u s t i q u e  du b r u i t  e n g e n d r é  d a n s  les p i è c e s  p r i n c i p a l e s  d ' u n  l o g e m e n t  
par un é q u i p e m e n t  q u e l c o n q u e  du b â t i m e n t  ne d o i t  pas d é p a s s e r  35 dB( A )  
en g é n é r a l  et 30 d B ( A )  s !i 1 s ’a g i t  d ' é q u i p e m e n t s  c o l l e c t i f s ,  tel q u ' a s 
c e n s e u r ,  c h a u f f e r i e  ou s o u s - s t a t i o n  de c h a u f f a g e ,  t r a n s f o r m a t e u r  
s u r p r e s s e u r  d ' e a u ,  v i d e - o r d u r e s  et i n s t a l l a t i o n  de v e n t i l a t i o n  m é c a 
n i q u e  c o n t r ô l é e ,  b o u c h e s  d ' e x t r a c t i o n  c o m p r i s e s »

Par a i l l e u r s ,  le n i v e a u  de p r e s s i o n  a c o u s t i q u e  du br u i t  e n g e n d r é  
dan s  les c u i s i n e s  p a r  un é q u i p e m e n t  q u e l c o n q u e  du b â t i m e n t  ne d o i t  pas 
d é p a s s e r  38 d B (A ) et 35 d B (A ) p o u r  les i n s t a l l a t i o n s  de v e n t i l a t i o n  
m é c a n i q u e  l o r s q u e  t o u t e s  les b o u c h e s  de v e n t i l a t i o n  de l ' i m m e u b l e  
d ' h a b i t a t i o n  s o n t  à l e u r  d é b i t  m i n i m u m .  La s e u l e  d i f f i c u l t é  qui r é s i d e  
lors du c o n t r ô l e  du r e s p e c t  de ces s p é c i f i c a t i o n s  c o n c e r n a n t  les b r u i t s  
d ' é q u i p e m e n t  e s t  le f a i t  q u e  ce s b r u i t s  s o n t  r e l a t i v e m e n t  f a i b l e s  et 
q u e ,  p a r  c o n s é q u e n t ,  il e s t  n é c e s s a i r e  de les m e s u r e r  l o r s q u e  le b r u i t  
a m b i a n t  e s t  a u s s i  bas q u e  p o s s i b l e ,  ce qui v e u t  d i r e  q u ' e n  g é n é r a l ,  ces 
m e s u r e s  d o i v e n t  ê t r e  e f f e c t u é e s  la nuit.

Les c o n t r ô l e s

La r é g i e m e n t a t i o n ,  d a n s  la m e s u r e  où e l l e  r e p o s e  sur la c o n f i a n c e  
f a i t e  au c o n s t r u c t e u r ,  et a f f i r m e ,  p a r  c o n s é q u e n t ,  ses r e s p o n s a b i l i t é s ,  
d i s p e n s e  1 ' A d m i n i s t r a t i o n  de l ' o b l i g a t i o n  de p r o c é d e r  à des c o n t r ô l e s  
à p r i o r i  sur p l a n s .  En r e v a n c h e ,  les p o u v o i r s  p u b l i c s  c o n s e r v e n t  la 
p l e i n e  l i b e r t é  de s ' a s s u r e r ,  à t o u t  m o m e n t ,  q u e  les d i s p o s i t i o n s  
r é g l e m e n t a i r e s  o n t  bien été r e s p e c t é e s .

Ce s c o n t r ô l e s  se f o n t  p a r  s o n d a g e s ,  c ar, a c t u e l l e m e n t ,  il n ' e s t  
pas q u e s t i o n  de m e s u r e r  s y s t é m a t i q u e m e n t  t o u s  les l o g e m e n t s  de t o u t e s  
les o p é r a t i o n s  qui se c o n s t r u i s e n t ,  c e l a  n é c e s s i t e r a i t  d e s m o y e n s  de 
m e s u r e  c o n s i d é r a b l e s  et c o n d u i r a i t  â un c o Q t  de c o n t r ô l e  qui s e r a i t  
loin d ' ê t r e  n é g l i g e a b l e  d e v a n t  le c o û t  de la c o n s t r u c t i o n »  D o n c ,  p o u r  
l ' i n s t a n t ,  1 ' A d m i n i  s t r a t i  on se c o n t e n t e  de s o n d a g e s ,  c ' e s t - à - d i r e  
q u ' e l l e  ne v é r i f i e  q u e  c e r t a i n e s  o p é r a t i o n s  et d a n s  ce s o p é r a t i o n s ,  
s e u l e m e n t  q u e l q u e s  l o g e m e n t s  s o n t  t e s t é s »

Le d é l a i  d ' i n t e r v e n t i o n  de 1 ' A d m i n i  s t r a t i  on p o u r  f a i r e  e f f e c t u e r  
des c o n t r ô l e s  e s t  de d e u x  ans à p a r t i r  de la d a t e  de d é c l a r a t i o n  
d ' a c h è v e m e n t  des t r a v a u x »  P o u r  ces c o n t r ô l e s ,  1 ' A d m i n i  s t r a t i  on p o s s è d e  
un c e r t a i n  n o m b r e  de C e n t r e s  d ' E t u d e s  T e c h n i q u e s  de 1 ' E q u i p e m e n t  
( C o E o T . E . )  et e l l e  p e u t  f a i r e  a p p e l  3 c e r t a i n s  l a b o r a t o i r e s  ou b u r e a u x  
de c o n t r ô l e  q u ' e l l e  a a g r é é s »  Ces o r g a n i s m e s  d o i v e n t  a p p l i q u e r  un 
c o d e  d ' e s s a i  qui l e u r  a été c o m m u n i q u é  p a r  1 ' A d m i n i s t r a t i  on »

L o r s q u e  les m e s u r e s  s o n t  a c h e v é e s ,  1 ' A d m i n i  s t r a t i  on e n v o i t  le 
p r o c è s  v e r b a l  des m e s u r e s  au m a î t r e  de l ' o u v r a g e  et, si c e r t a i n s  
r é s u l t a t s  ne s o n t  pas c o n f o r m e s  â la r é g l e m e n t a t i o n ,  la l e t t r e  
d ' a c c o m p a g n e m e n t  s i g n a l e  les d é p a s s e m e n t s  a b u s i f s  et r é c l a m e  u n e  m i s e  
en c o n f o r m i t é  d a n s  un d é l a i  d o n n é ,  g é n é r a l e m e n t  6 m o i s  au x t e r m e s  
d u q u e l  un n o u v e a u  c o n t r ô l e  p o u r r a  ê t r e  e f f e c t u é »

Des m é t h o d e s  de c o n t r ô l e  p l u s  r a p i d e s  que c e l l e s  a c t u e l l e m e n t  
u t i l i s é e s  s o n t  en c o u r s e  d ' é t u d e  d a n s  p l u s i e u r s  l a b o r a t o i r e s .
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L e Label C o n f o r t  A c o u s t i q u e

P o u r  les r a i s o n s  i n d i q u é e s ,  plus ha u t ,  le s t r i c t  r e s p e c t  de la 
r é g l e m e n t a t i o n  de la c o n s t r u c t i o n  en m a t i è r e  d ' a c o u s t i q u e  n ' e s t  pas 
t o u j o u r s  le g a g e  d ’une s a t i s f a c t i o n  t o t a l e  des h a b i t a n t s  v i s - â - v i s  
de l ' i s o l e m e n t  de l e u r  l o g e m e n t „  P o u r  c e t t e  r a i s o n ,  il a p a r u  
n é c e s s a i r e  au M i n i s t è r e  de 1 ' E n v i r o n n e m e n t  et du C a d r e  de V i e  
d ' e n c o u r a g e r  la c o n s t r u c t i o n  d ' h a b i t a t i o n s  d o n t  les n i v e a u x  d ' i s o l a t i o n  
a c o u s t i q u e  d é p a s s e n t  c e u x  f i x é s  par  le r è g l e m e n t .

P o u r  ce l â ,  il a été  cr é é  le Label C o n f o r t  A c o u s t i q u e  qui p e u t  
ê t r e  a t t r i b u é  â t o u t e  o p é r a t i o n  s'il s ' a v è r e  a D r ê s  des m e s u r e s  
a c o u s t i q u e s  de c o n t r ô l e ,  q u e  c e l l e - c i  o f f r e  un c o n f o r t  a c o u s t i q u e  
s u p é r i e u r  à celui e x i g é  par  le r è g l e m e n t »

D a n s  le cas des o p é r a t i o n s  S l o y e r  m o d é r é ,  l ' o b t e n t i o n  du label 
e n t r a i n e  l ' a t t r i b u t i o n  d ' u n  p r ê t  f i n a n c i e r  c o m p l ë m e n t a i r e „  Un a r r ê t é  
et une c i r c u l a i r e  p r é c i s e n t  les c o n d i t i o n s  d ' a t t r i b u t i o n  du Label 
C o n f o r t  A c o u s t i q u e ,  du p r ê t  c o m p l é m e n t a i r e ,  et d o n n e n t  les i n s t r u c t i o n s  
n é c e s s a i r e s  a l ' a p p l i c a t i o n  -de ces d i s p o s i t i o n s .

Le Label c o m p o r t e  t r o i s  d e g r é s  c o r r e s p o n d a n t  a des n i v e a u x  
c r o i s s a n t s  de q u a l i t é  a c o u s t i q u e  n o t é s  1 é t o i l e ,  2 é t o i l e s ,  3 é t o i l e s ,  
s u i v a n t  q u e  l ' o p é r a t i o n  c o n s i d é r é e  o b t i e n t ,  a p r è s  m e s u r e  de c o n t r S l e ,  
un n o m b r e  de p o i n t s  : s u p é r i e u r  à 40% et i n f é r i e u r  â 70%  du m a x i m u m  
de p o i n t s  s u s c e p t i b l e s  d ' ê t r e  a t t r i b u é s  â l ' o p é r a t i o n  c o n s i d é r é e  - 
s u p é r i e u r  ou égal â 70% - égal â 100%.

P o u r  un n o m b r e  de p o i n t s  i n f é r i e u r  à 40%, a u c u n  Label ne pe ut  
ê t r e  a c c o r d é e

Les p e r f o r m a n c e s  à r é a l i s e r  et le n o m b r e  de p o i n t s  c o r r e s p o n d a n t  
s o n t  p r é c i s é e s  dans un a r r ê t é .

Les m e s u r e s  de c o n t r ô l e  s o n t  e f f e c t u é e s  s o i t  d i r e c t e m e n t  pa r 
1 ' A d m i n i s t r a t i o n ,  s o i t  p a r  des o r g a n i s m e s  a g r é é s ,  c o m m e  dans  le cas 
du c o n t r S l e - d u  r e s p e c t  du r è g l e m e n t .  Là a u s s i ,  une  t o l é r a n c e  de 
3 d B (A ) e s t  a d m i s e »

LA Q U A L I T E  DES  C O N S T R U C T I O N S  R E C E N T E S

Les p r e m i e r s  s o n d a g e s  a y a n t  eu lieu en 1 9 7 2  et se d é r o u l a n t  
m a i n t e n a n t  r é g u l i è r e m e n t  au fil des a n n é e s ,  il e s t  p o s s i b l e  d ' o b s e r v e r  
la v a r i a t i o n  de la q u a l i t é  des n o u v e l l e s  c o n s t r u c t i o n s .

A i n s i ,  p o u r  les i s o l e m e n t s  aux b r u i t s  a é r i e n s ,  en 1 9 72 , s e u l e m e n t  
4 5 %  des i s o l e m e n t s  m e s u r é s  é t a i e n t  s a t i s f a i s a n t s  sans  la t o l é r a n c e  
de 3 dB a l o r s  q u e  70% l ' é t a i e n t  en t e n a n t  c o m p t e  de la t o l é r a n c e .

En 197 6, on c o n s t a t e  une  l é g è r e  a m é l i o r a t i o n ,  p u i s q u e  ces v a l e u r s  
s o n t  p a s s é e s  r e s p e c t i v e m e n t  à 52 et 78%.

P o u r  les i m p a c t s ,  l ' a m é l i o r a t i o n  a été  p l u s  s p e c t a c u l a i r e  :
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En 1972, 26% des isolements mesurés étaient satisfaisants sans 
tolérance et 46% avec tolérance,

En 1976, ces valeurs sont passées respectivement à 80 et 90%.

Pour les équipements, la situation est restée stable :

60% sans tolérance de 3 dB - 76% avec la tolérance.

LES SOLUTIONS POUR OBTENIR UN BON ISOLEMENT

Lorsque l'on utilise des procédés de construction traditionnels, 
la satisfaction des exigences concernant les bruits aériens n'est pas 
très difficile à satisfaire puisque, en général, après avoir congu 
des plans de logement qui ne rendent pas les problèmes a résoudre trop 
ardus, il suffit d'assurer aux parois de séparation des masses 
suffisantes (350 a 400 kg au m2), tout en évitant un certain nombre 
de c o u r t - c i r c u i t s a c o u s t i q u e s , tels que ceux qui peuvent être créés 
par des conduites de chauffage central, etc.

Naturellement, étant donné que le règlement est exigenti e 1 et 
qu'il n'impose pas de procédé de construction, chaque maître d'ouvrage 
est libre de choisir la solution qui lui conviento S'il choisit un 
procédé de construction tout a fait nouveau, il est fondamental qu'il 
s'entoure de tous les conseils d'un ingénieur acousticien et que, de 
plus, il procède à des essais préliminaires sur un bâtiment prototype.

Pour faciliter le travail des constructeurs, le Centre 
Scientif ique et Technique du BStiment a édité un petit recueil qui 
contient des exemples de solutions pouvant satisfaire au règlement de 
la construction ainsi qu'aux définitions du Label Confort Acoustique.
On trouve dans ce recueil tous les conseils classiques qui permettent 
d'assurer, avec une très forte probabilité, une bonne isolation 
acoustique aux constructions projetées. Ainsi qu'il est dit plus haut 
la satisfaction concernant les bruits aériens est obtenue e s s e n t i e l 
lement par des parois lourdes,, Toutefois, dans certains cas, on peut 
envisager des parois plus légères doublées par d'autres parois légères»

Pour la satisfaction concernant les bruits de chocs, le problème 
est aussi rel ative ment facile car, bien souvent, tout réside dans le 
choix d'un revêtement de sol convenable.

Pour les pièces principales, ce choix ne rencontre pas de 
difficulté car il existe un grand nombre de revêtements de sol donnant 
satisfaction. Par contre, pour les pièces humides, telles que salles 
d'eau et cuisines, il est plus délicat de trouver des revêtements de 
sol qui aient, à la fois, les propriétés requises pour être dans ces 
pièces, et qui soient, sur le plan acoustique, un isolant convenable 
des bruits de chocs.

Pour faciliter le choix des constructeurs, on a développé depuis 
longtemps, en France, bien avant la réglementation, un système de 
cotation de qualité acoustique des revêtements de sols. Ce système 
attribue à-chaque revêtement de sol, un indice de qualité que l'on
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a p p e l l e  " I n d i c e  A l f a " ,  q u ' i l  ne f a u t  pas c o n f o n d r e  a v e c  le f a c t e u r  
d ' a b s o r p t i o n  " S a b i n e " »  G r o s s o  m o d o ,  l ' i n d i c e  A l f a  est la d i f f é r e n c e  
qui e x i s t e  s o u s  un p l a n c h e r  n o r m a l i s é  e n t r e  le n i v e a u  de b r u i t  l o r s q u e  
le p l a n c h e r  est ne et le n i v e a u  de b r u i t  l o r s q u e  le p l a n c h e r  e s t  nu 
r e c o u v e r t  du r e v ê t e m e n t  de sol. A u t r e m e n t  d i t ,  un i n d i c e  A l f a  de 0 
c o r r e s p o n d  â un r e v ê t e m e n t  t o t a l e m e n t  i n e f f i c a c e  au p o i n t  de vue 
a c o u s t i q u e ,  t a n d i s  q u ' u n  i n d i c e  A l f a  de 2 5 - 3 0  ou 35 c o r r e s p o n d  à un 
bon r e v ê t e m e n t  de sol.

P r a t i q u e m e n t ,  la r é g l e m e n t a t i o n  en m a t i è r e  de c h o c s  p e u t  ê t r e  
s a t i s f a i t e  si on a s s o c i e  une d a l l e  p l e i n e  en b é t o n  de 16 cm d ' é p a i s s e u r ,  
par e x a m p l e ,  â un r e v ê t e m e n t  d ' i n d i c e  A l f a  d ' e n v i r o n  21.

La p l u p a r t  des r e v ê t e m e n t s  de s ols u t i l i s é s  en F r a n c e  f o n t  l ' o b j e t  
de m e s u r e s  a c o u s t i q u e s  en l a b o r a t o i r e  de m a n i è r e  a d é t e r m i n e r  l e u r  
i n d i c e  A l f a  et les r é s u l t a t s  c o r r e s p o n d a n t s  s o n t  d o n n é s ,  â la f o i s ,  
par le f a b r i c a n t  et p a r  des r e c u e i l  de r é s u l t a t s  p u b l i é s  r é g u l i è r e m e n t ,  
par le C S T B  en p a r t i c u l i e r »  S i g n a l o n s ,  au p a s s a g e ,  q u e  les r e v ê t e 
m e n t s  de sol les p l u s  f r é q u e n t s  s o n t  des r e v ê t e m e n t s  en p l a s t i q u e  a v e c  
s o u s c o u c h e  a i n s i  q u e  des m o q u e t t e s .  P a r  c o n t r e ,  les d a l l e s  f l o t t a n t e s  
qui, p o u r t a n t ,  c o n s t i t u e n t  un m o y e n  t r è s  e f f i c a c e  de se p r o t é g e r  
c o n t r e  les b r u i t s  de c h o c s ,  s o n t  r e l a t i v e m e n t  peu u t i l i s é e s  en F r a n c e ,  
ceci d ' u n e  p a r t  â c a u s e  de l e u r  p r i x ,  d ' a u t r e  p a r t ,  â c a u s e  de l e u r  
très f o r t  p o u r c e n t a g e  de non r é u s s i t e  en m a t i è r e  a c o u s t i q u e .

P o u r  ce qui c o n c e r n e  les b r u i t s  d ' é q u i p e m e n t s ,  les c h o s e s  s o n t  
bien a v a n c é e s  l o r s q u ' i l  s ' a g i t  des é q u i p e m e n t s  s a n i t a i r e s ,  en 
p a r t i c u l i e r ,  des r o b i n e t s .  En e f f e t ,  il e x i s t e  m a i n t e n a n t ,  en F r a n c e ,  
une m é t h o d e  de m e s u r e  n o r m a l i s é e  qui p e r m e t  d ' a t t r i b u e r  un i n d i c e  de 
q u a l i t é  a c o u s t i q u e  a u x  r o b i n e t s .  C o m m e  p o u r  les r e v ê t e m e n t s  de s o l s ,  
cet i n d i c e  est d é t e r m i n é  en l a b o r a t o i r e  à p a r t i r  de m e s u r e s  a c o u s t i q u e s .  
Ces m e s u r e s  s o n t  c o n f o r m e s  à une n o r m e  ISO r e l a t i v e m e n t  r é c e n t e .

Les r o b i n e t s  a y a n t  le m e i l l e u r  i n d i c e  de q u a l i t é  s o n t  c l a s s é s  
d ans un g r o u p e  q u e  l ' o n  a p p e l l e  " g r o u p e  1", c e u x  a y a n t  u n e  q u a l i t é  un 
peu i n f é r i e u r e  â c e l l e - c i  s o n t  c l a s s é s  d a n s  un " g r o u p e  2" et c e u x  qui 
n ' o n t  pas de p r o p r i é t é  a c o u s t i q u e  p a r t i c u l i è r e  ne s o n t  pas c l a s s é s .
Ce s y s t è m e  de c l a s s e m e n t  des r o b i n e t s  en f o n c t i o n  de l e u r s  c a r a c t é r 
i s t i q u e s  a c o u s t i q u e s  e s t  i n t é g r é  d a n s  le s y s t è m e  de m a r q u e  A F N O R  des 
r o b i n e t s .  C ' e s t  a i n s i  q u e  les r o b i n e t s ,  l o r s q u ' i l s  r e ç o i v e n t  la 
m a r q u e  NF, p o r t e n t  s u r  l e u r  c o r p s ,  l ' i n d i c a t i o n  du g r o u p e  a c o u s t i q u e  
a u q u e l  ils a p p a r t i e n n e n t .

P o u r  les a u t r e s  é q u i p e m e n t s ,  il r e s t e  e n c o r e  b e a u c o u p  de c h o s e s  
à f a i r e  car les t r a v a u x  ne s o n t  pas a u s s i  a v a n c é s  q u e  ce q u ' o n  v i e n t  
de v o i r  à p r o p o s  des r o b i n e t s .

A c t u e l l e m e n t ,  il e x i s t e  un t r a v a i l  de r e c h e r c h e  i m p o r t a n t  sur le 
p r o b l è m e  des é q u i p e m e n t s  de v e n t i l a t i o n ,  de m a n i è r e  S p o u v o i r  c a r a c t 
é r i s e r  tou s  les c o m p o s a n t s  qui i n t e r v i e n n e n t  d a n s  les i n s t a l l a t i o n s  
de v e n t i l a t i o n  et à u t i l i s e r  ces c a r a c t é r i s t i q u e s  p o u r  p o u v o i r  p r é v o i r  
la q u a l i t é  d ' i n s t a l l a t i o n s  c o m p l è t e s .

On p e u t  e s t i m e r  q u e  d a n s  t r o i s  ou q u a t r e  a n n é e s ,  ce p r o b l è m e  s e r a  
r é s o l u  en F r a n c e .



En ce  q u i c o n c e r n e  les é q u i p e m e n t s  de  c h a u f f a g e  c e n t r a l ,  la, 
p r a t i q u e m e n t ,  t o u t  r e s t e  S f a i r e  p o u r  c a r a c t é r i s e r  S la f o i s  la p u i s 
s a n c e  a c o u s t i q u e  d e s  d i f f é r e n t s  c o m p o s a n t s  q u e  l ' o n  t r o u v e  d a n s  les 
c h a u f f e r i e s ,  en p a r t i c u l i e r ,  e t  p o u r  pouvoi'r p r é v o i r ,  â p a r t i r  d e  c e s  
c a r a c t é r i s t i q u e s ,  les n i v e a u x  d e  b r u i t  qui r i s q u e n t  de  r é s u l t e r  d a n s  
les b â t i m e n t s  d ’h a b i t a t i o n .

P o u r  ce q u i  e s t  d ' a s s u r e r  u n e  a c o u s t i q u e  s a t i s f a i s a n t e  d e s  l o c a u x  
d e  g r a n d e  d i m e n s i o n ,  de  m a n i è r e  5 ce q u e ,  p a r  e x a m p l e ,  la p a r o l e  y s o i t  
b i e n  p e r ç u e ,  ou q u e  le b r u i t  n ' y  s o i t  p a s  t r o p  f o r t ,  on d i s p o s e  de t o u t e  
la p a n o p l i e  d e s  m a t é r i a u x  a b s o r b a n t s .  En F r a n c e ,  les f a b r i c a n t s  de c es 
m a t é r i a u x  i n d i q u e n t  a v e c  p r é c i s i o n  d a n s  l e u r  d o c u m e n t a t i o n  q u e l l e s  s o n t  
les c a r a c t é r i s t i q u e s  a c o u s t i q u e s  de c e s  m a t é r i a u x .  Il e s t  b i e n  c o n n u  
q u e  c ' e s t  1S un d o m a i n e  a s s e z  d i f f i c i l e  c a r  la f o r m e  d e s  l o c a u x ,  les 
e m p l a c e m e n t s  où s o n t  i n s t a l l é s  c e s  m a t é r i a u x ,  p e u v e n t  c o n d u i r e  a d es 
r é s u l t a t s  d i v e r s  en ce q u i  c o n c e r n e  p a r  e x a m p l e ,  la d u r é e  de r é v e r b é r 
ât ion » Il e x i s t e  d o n c  t o u j o u r s  u n e  c e r t a i n e  i n c e r t i t u d e  q u a n t  a u x  
r é s u l t a t s  q u e  l ' o n  p e u t  o b t e n i r  l o r s q u e  l ' o n  a d é c i d é  d ' u t i l i s e r  ce 
g e n r e  d e  m a t é r i a u x .

P o u r  t e r m i n e r ,  s i g n a l o n s  q u e  le C S T B  p u b l i e  r é g u l i è r e m e n t  les 
c a r a c t é r i s t i q u e s  a c o u s t i q u e s  d e s  m a t é r i a u x  et é q u i p e m e n t s  q u ' i l  a t e s t é s  
d a n s  s o n  l a b o r a t o i r e ^  N a t u r e l l e m e n t ,  c e s  c a r a c t é r i s t i q u e s  ne s o n t  
p u b l i é e s  q u ' a v e c  l ' a c c o r d  du f a b r i c a n t .  On t r o u v e  d a n s  ce  r e c u e i l  d e s 
c a r a c t é r i s t i q u e s  3 la f o i s  de  p a r o i s  p l u s  ou m o i n s  l é g è r e s ,  de  f e n ê t r e s  
t e l l e s  q u e  les f e n ê t r e s  A c o t h e r m ,  de p o r t e s ,  de p o r t e - f e n ê t r e s , de 
p l a n c h e r s  et  p l a f o n d ,  r e v ê t e m e n t s  de  s o l s  e t  é q u i p e m e n t s  d i v e r s  t e l s  
q u e  l e s r o b i n e t t e r i e s .  Ce g e n r e  de  c a t a l o g u e  e s t  d ' u n  t r è s  g r a n d  i n t é 
r ê t  p o u r  le c o n s t r u c t e u r  qui r e c h e r c h e  les é l é m e n t s  p r o p r e s  â a s s u r e r  
un c o n f o r t  a c o u s t i q u e  s a t i s f a i s a n t .

C O N C L U S I O N

Au  c o u r s  d e s  d i x  d e r n i è r e s  a n n é e s ,  l ' a d m i n i s t r a t i o n ,  en F r a n c e ,  
a f a i t  un e f f o r t  i m p o r t a n t  p o u r  r é g l e m e n t e r  l e s p r o b l è m e s  d ' i s o l a t i o n  
a c o u s t i q u e  d e s  l o g e m e n t s  et p o u r  c h e r c h e r  à a m é l i o r e r  la q u a l i t é  de 
c e t t e  i s o l a t i o n  p a r  d i v e r s  m o y e n s »  D e  l e u r  c 6 t é ,  les l a b o r a t o i r e s  o n t  
f o u r n i  un e f f o r t  i m p o r t a n t  p o u r  n o r m a l i s e r  le m a x i m u m  de m é t h o d e s  de 
m e s u r e ,  p o u r  é t u d i e r  l e s  p h é n o m è n e s  et  p o u r  m e t t r e  à la d i s p o s i t i o n  du 
p u b l i c  l e s é l é m e n t s  p e r m e t t a n t  d e  c o n c e v o i r  les b â t i m e n t s  en v u e  d ' u n e  
i s o l a t i o n  a c o u s t i q u e  s a t i s f a i s a n t e .  M a l g r é  t o u t ,  il r e s t e  un e f f o r t  
i m p o r t a n t  à f o u r n i r ,  à la f o i s  du  c ô t é  r é g l e m e n t a i r e  et  du c ô t é  r e c h e r 
c h e  p o u r  q u e  l ' e n s e m b l e  d e s  p r o b l è m e s  a c o u s t i q u e s  q u e  l ' o n  r e n c o n t r e  
d a n s  la c o n s t r u c t i o n  t r o u v e  u n e  s o l u t i o n  d ' u n e  m a n i è r e  r a t i o n e l l e .  B i e n  
q u ' u n  l é g e r  f r e i n  a i t  é t é  d o n n é  a u x  t r a v a u x  c o n c e r n a n t  d e s  p r o b l è m e s ,  
p a r  s u i t e  de  la p r i m a u t é  de p r o b l è m e s  l i é s  a u x  é c o n o m i e s  d ' é n e r g i e ,  on 
p e u t  i m a g i n e r  q u e  d a n s  les d i x  a n n é e s  à v e n i r  u n e  g r a n d e  p a r t i e  d e s  
p r o b l è m e s  a u r o n t  é t é  r é s o l u s  s u r  le p l a n  a c o u s t i q u e ,  t o u t  au m o i n s  au 
n i v e a u  d e  l ' a d m i n i s t r a t i o n  et d e s  l a b o r a t o i r e s  m a i s  q u ' i l  r e s t e r a  p r o 
b a b l e m e n t  e n c o r e  le p r o b l è m e  q u e  c o n s t i t u t e  le p a s s a g e  d e s  c o n n a i s s a n c e s  
§ l ' e n s e m b l e  du p u b l i c  p a r t i c i p a n t  à l ' a c t e  de  b â t i r .
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REPORT OF ASTM COMMITTEE E-33 "ENVIRONMENTAL ACOUSTICS" MEETING

Experts on the design and testing of open offices and 
components for open offices are sought by American Society for 
Testing and Materials (ASTM) Committee E-33 on Environmental 
Acoustics the Committee announced at its meetings, October 19- 
21, at the Hyatt Regency Hotel in Dearborn, Michigan, E-33 Task 
Groups on office screens, ceilings, and background sound systems 
are responsible for standards on the evaluation of these components, 
The Committee wants to set up a new task group to draft standard 
methods to evaluate open offices as complete systems. Of special 
interest are methods to evaluate whether speech isolation is ade
quate and comments from users about the acceptability of open 
offices„

The E-33 Task Group on Pneumatic Exhaust Silencers also 
asked for comments and information about testing silencers for air 
exhausted from pneumatic systems„ The task group is studying 
various ways to test and evaluate the silencers0

The Task Group on Close Fitting Pipe Enclosures is pre
paring a draft laboratory method to measure the insertion loss of 
pipe lagging, When the draft has been prepared, the proposed method 
will be evaluated in several laboratories» The task group welcomes 
comments and offers to evaluate the test method.

A new task group was established to convert Federal Speci
fication SS-S-111B on trowel and spray sound absorption materials 
to an ASTM Standard. This activity was requested by the Federal 
Agency that uses it. The request was made under a program to con
vert Federal standards and specifications to consensus standards 
whenever possible,,

A new standard, ASTM Designation E 795-81, "Standard 
Practices for Mounting Test Specimens during Sound Absorption 
Tests," was announced at the meetings. The mountings described in 
E 795 replace and update those devised by the Acoustical Materials 
Association (AMA) about thirty years ago.

The next meeting of Committee E-33 will be held in 
Philadelphia, PA, April 5-7, 1982. Visitors are welcome at all E-33 
meetings. For further information contact David R. Bradley, ASTM, 
1916 Race Street, Philadelphia, Pennsylvania 19103, Telephone: 
215/299-5560.
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