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1 
S

o
und

 Level o
r N

o
ise Level 

The 
term

s 
“sound

” 
and

 
“noise” 

are 
alm

ost 
interchangeab

le, 
excep

t that in com
m

on usage “noise” is often used
 to refer to 

unw
anted

 sound
. 

S
ound

 (or noise) consists of m
inute fluctuations in atm

osp
heric 

p
ressure cap

ab
le of evoking the sense of hearing.  The hum

an 
ear resp

ond
s to changes in sound

 p
ressure over a very w

id
e 

range.  The loud
est sound

 p
ressure to w

hich the hum
an ear 

resp
ond

s 
is 

ten 
m

illion 
tim

es 
greater 

than 
the 

softest. 
 

The 
d

ecib
el (ab

b
reviated

 as d
B

) scale red
uces this ratio to a m

ore 
m

anageab
le size b

y the use of logarithm
s. 

The 
sym

b
ols 

S
P

L, 
L 

or 
L

P 
are 

com
m

only 
used

 
to 

rep
resent 

S
ound

 P
ressure Level.  The sym

b
ol L

A
 rep

resents A
-w

eighted
 

S
ound

 P
ressure Level.  The stand

ard
 reference unit for S

ound
 

P
ressure Levels exp

ressed
 in d

ecib
els is 2 x 10

-5 P
a. 

2 
“A

” W
eig

hted
 S

o
und

 P
ressure Level 

The overall level of a sound
 is usually exp

ressed
 in term

s of d
B

A
, 

w
hich 

is 
m

easured
 

using 
a 

sound
 

level 
m

eter 
w

ith 
an 

“A
-

w
eighting” filter.  This is an electronic filter having a freq

uency 
resp

onse corresp
ond

ing ap
p

roxim
ately to that of hum

an hearing. 

P
eop

le’s hearing is m
ost sensitive to sound

s at m
id

 freq
uencies 

(500 H
z 

to 
4000 H

z), 
and

 
less 

sensitive 
at 

low
er 

and
 

higher 
freq

uencies. 
 

Thus, 
the 

level 
of 

a 
sound

 
in 

d
B

A
 

is 
a 

good
 

m
easure of the loud

ness of that sound
.  D

ifferent sources having 
the sam

e d
B

A
 level generally sound

 ab
out eq

ually loud
. 

A
 change of 1 d

B
A

 or 2 d
B

A
 in the level of a sound

 is d
ifficult for 

m
ost 

p
eop

le 
to 

d
etect, 

w
hilst 

a 
3 d

B
A

 
to 

5 d
B

A
 

change 
corresp

ond
s to a sm

all b
ut noticeab

le change in loud
ness.  A

 
10 d

B
A

 
change 

corresp
ond

s 
to 

an 
ap

p
roxim

ate 
d

oub
ling 

or 
halving in loud

ness.  The tab
le b

elow
 lists exam

p
les of typ

ical 
noise levels 

 S
o

un
d

  
P

ressure L
evel 

(d
B

A
) 

T
yp

ical  
S

o
urce 

S
ub

jective 
E

valuatio
n 

130 
Threshold

 of p
ain 

Intolerab
le 

120 
H

eavy rock concert 

110 
G

rind
ing on steel 

E
xtrem

ely noisy 

100 
Loud

 car horn at 3 m
 

90 
C

onstruction site w
ith 

p
neum

atic ham
m

ering 

V
ery noisy 

80 
K

erb
sid

e of b
usy street 

70 
Loud

 rad
io or television 

Loud
 

60 
D

ep
artm

ent store 

50 
G

eneral O
ffice 

M
od

erate to q
uiet

40 
Insid

e p
rivate office 

30 
Insid

e b
ed

room
 

Q
uiet to very q

uiet

20 
R

ecord
ing stud

io 
A

lm
ost silent 

O
ther w

eightings (eg B
, C

 and
 D

) are less com
m

only used
 than 

A
-w

eighting.  S
ound

 Levels m
easured

 w
ithout any w

eighting are 
referred

 to as “linear”, and
 the units are exp

ressed
 as d

B
(lin) or 

d
B

. 

3 
S

o
und

 P
o

w
er Level 

The 
S

ound
 

P
ow

er 
of 

a 
source 

is 
the 

rate 
at 

w
hich 

it 
em

its 
acoustic energy.  A

s w
ith S

ound
 P

ressure Levels, S
ound

 P
ow

er 
Levels are exp

ressed
 in d

ecib
el units (d

B
 or d

B
A

), b
ut m

ay b
e 

id
entified

 b
y the sym

b
ols S

W
L or L

W
, or b

y the reference unit 
10

-12 W
. 

The relationship
 b

etw
een S

ound
 P

ow
er and

 S
ound

 P
ressure m

ay 
b

e likened
 to an electric rad

iator, w
hich is characterised

 b
y a 

p
ow

er rating, b
ut has an effect on the surround

ing environm
ent 

that 
can 

b
e 

m
easured

 
in 

term
s 

of 
a 

d
ifferent 

p
aram

eter, 
tem

p
erature. 

4 
S

tatistical N
o

ise Levels 
S

ound
s that vary in level over tim

e, such as road
 traffic noise and

 
m

ost com
m

unity noise, are com
m

only d
escrib

ed
 in term

s of the 
statistical exceed

ance levels L
A

N, w
here L

A
N is the A

-w
eighted

 
sound

 p
ressure level exceed

ed
 for N

%
 of a given m

easurem
ent 

p
eriod

.  For exam
p

le, the L
A

1 is the noise level exceed
ed

 for 1%
 

of the tim
e, L

A
10 the noise exceed

ed
 for 10%

 of the tim
e, and

 so 
on. 

The 
follow

ing 
figure 

p
resents 

a 
hyp

othetical 
15 m

inute 
noise 

survey, illustrating various com
m

on statistical ind
ices of interest. 

LA
1

LA
10

LA
90

LA
eq

LA
m

ax

25 30 35 40 45 50 5500:00
05:00

10:00
15:00

M
onitoring or S

urvey P
eriod   (m

inutes)

Sound Pressure Level  (dBA)

 
O

f p
articular relevance, are: 

L
A

1 
The 

noise 
level 

exceed
ed

 
for 

1%
 

of 
the 

15 m
inute 

interval. 

L
A

10 
The noise level exceed

 for 10%
 of the 15 m

inute interval.  
This is com

m
only referred

 to as the average m
axim

um
 

noise level. 

L
A

90 
The noise level exceed

ed
 for 90%

 of the sam
p

le p
eriod

. 
This noise level is d

escrib
ed

 as the average m
inim

um
 

b
ackground

 sound
 level (in the ab

sence of the source 
und

er consid
eration), or sim

p
ly the b

ackground
 level. 

L
A

eq 
The 

A
-w

eighted
 

eq
uivalent 

noise 
level 

(b
asically 

the 
average noise level).  It is d

efined
 as the stead

y sound
 

level that contains the sam
e am

ount of acoustical energ
y 

as the corresp
ond

ing tim
e-varying sound

. 

W
hen d

ealing w
ith num

erous d
ays of statistical noise d

ata, it is 
som

etim
es necessary to d

efine the typ
ical noise levels at a given 

m
onitoring location for a p

articular tim
e of d

ay.  A
 stand

ard
ised

 
m

ethod
 is availab

le for d
eterm

ining these rep
resentative levels. 

This 
m

ethod
 

p
rod

uces 
a 

level 
rep

resenting 
the 

“rep
eatab

le 
m

inim
um

” 
L

A
90 

noise 
level 

over 
the 

d
aytim

e 
and

 
night-tim

e 
m

easurem
ent p

eriod
s, as req

uired
 b

y the E
P

A
.  In ad

d
ition the 

m
ethod

 p
rod

uces m
ean or “average” levels rep

resentative of the 
other d

escrip
tors (L

A
eq, L

A
10, etc). 

5 
T

o
nality 

Tonal noise contains one or m
ore p

rom
inent tones (ie d

istinct 
freq

uency 
com

p
onents), 

and
 

is 
norm

ally 
regard

ed
 

as 
m

ore 
offensive than “b

road
 b

and
” noise. 

6 
Im

p
ulsiven

ess 
A

n im
p

ulsive noise is characterised
 b

y one or m
ore short sharp

 
p

eaks in the tim
e d

om
ain, such as occurs d

uring ham
m

ering. 
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7 
Freq

uency A
nalysis 

Freq
uency analysis is the p

rocess used
 to exam

ine the tones (or 
freq

uency 
com

p
onents) 

w
hich 

m
ake 

up
 

the 
overall 

noise 
or 

vib
ration signal.  This analysis w

as trad
itionally carried

 out using 
analogue electronic filters, b

ut is now
 norm

ally carried
 out using 

Fast Fourier Transform
 (FFT) analysers. 

The 
units 

for 
freq

uency 
are 

H
ertz 

(H
z), 

w
hich 

rep
resent 

the 
num

b
er of cycles p

er second
. 

Freq
uency analysis can b

e in: 

� 
O

ctave b
and

s (w
here the centre freq

uency and
 w

id
th of 

each b
and

 is d
oub

le the p
revious b

and
) 

� 
1/3 octave b

and
s (3 b

and
s in each octave b

and
) 

� 
N

arrow
 b

and
 (w

here the sp
ectrum

 is d
ivid

ed
 into 400 or 

m
ore b

and
s of eq

ual w
id

th) 

The follow
ing figure show

s a 1/3 octave b
and

 freq
uency analysis 

w
here the noise is d

om
inated

 b
y the 200 H

z b
and

.  N
ote that the 

ind
icated

 level of each ind
ivid

ual b
and

 is less than the overall 
level, w

hich is the logarithm
ic sum

 of the b
and

s. 
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8 

V
ib

ratio
n 

V
ib

ration m
ay b

e d
efined

 as cyclic or transient m
otion.  This 

m
otion can b

e m
easured

 in term
s of its d

isp
lacem

ent, velocity or 
acceleration.  M

ost assessm
ents of hum

an resp
onse to vib

ration 
or the risk of d

am
age to b

uild
ings use m

easurem
ents of vib

ration 
velocity.  These m

ay b
e exp

ressed
 in term

s of “p
eak” velocity or 

“rm
s” velocity. 

The form
er is the m

axim
um

 instantaneous velocity, w
ithout any 

averaging, 
and

 
is 

som
etim

es 
referred

 
to 

as 
“p

eak 
p

article 
velocity”, or P

P
V

.  The latter incorp
orates “root m

ean sq
uared

” 
averaging over som

e d
efined

 tim
e p

eriod
. 

V
ib

ration m
easurem

ents m
ay b

e carried
 out in a single axis or 

alternatively 
as 

triaxial 
m

easurem
ents. 

 
W

here 
triaxial 

m
easurem

ents 
are 

used
, 

the 
axes 

are 
com

m
only 

d
esignated

 
vertical, longitud

inal (aligned
 tow

ard
 the source) and

 transverse. 

The com
m

on units for velocity are m
illim

etres p
er second

 (m
m

/s).  
A

s w
ith noise, d

ecib
el units can also b

e used
, in w

hich case the 
reference level should

 alw
ays b

e stated
.  A

 vib
ration level V

, 
exp

ressed
 in m

m
/s can b

e converted
 to d

ecib
els b

y the form
ula 

20 log (V
/V

o), w
here V

o is the reference level (10
-9 m

/s).  C
are is 

req
uired

 in this regard
, as other reference levels m

ay b
e used

 b
y 

som
e organizations. 

    

9 
H

um
an P

ercep
tio

n o
f V

ib
ratio

n 
P

eop
le are ab

le to “feel” vib
ration at levels low

er than those 
req

uired
 

to 
cause 

even 
sup

erficial 
d

am
age 

to 
the 

m
ost 

suscep
tib

le classes of b
uild

ing (even though they m
ay not b

e 
d

isturb
ed

 b
y the m

otion).  A
n ind

ivid
ual's p

ercep
tion of m

otion or 
resp

onse 
to 

vib
ration 

d
ep

end
s 

very 
strongly 

on 
p

revious 
exp

erience 
and

 
exp

ectations, 
and

 
on 

other 
connotations 

associated
 

w
ith 

the 
p

erceived
 

source 
of 

the 
vib

ration. 
 

For 
exam

p
le, the vib

ration that a p
erson resp

ond
s to as “norm

al” in a 
car, b

us or train is consid
erab

ly higher than w
hat is p

erceived
 as 

“norm
al” in a shop

, office or d
w

elling. 

10 
O

ver-P
ressure 

The term
 “over-p

ressure” is used
 to d

escrib
e the air p

ressure 
p

ulse em
itted

 d
uring b

lasting or sim
ilar events.  The p

eak level of 
an event is norm

ally m
easured

 using a m
icrop

hone in the sam
e 

m
anner as linear noise (ie unw

eighted
), at freq

uencies b
oth in 

and
 b

elow
 the aud

ib
le range. 

11 
G

ro
und

-b
o

rne 
N

o
ise, 

S
tructure-b

o
rne 

N
o

ise and
 R

eg
enerated

 N
o

ise 
N

oise that p
rop

agates through a structure as vib
ration and

 is 
rad

iated
 

b
y 

vib
rating 

w
all 

and
 

floor 
surfaces 

is 
term

ed
 

“structure-b
orne noise”, “ground

-b
orne noise” or “regenerated

 
noise”. 

 
This 

noise 
originates 

as 
vib

ration 
and

 
p

rop
agates 

b
etw

een 
the 

source 
and

 
receiver 

through 
the 

ground
 

and
/or 

b
uild

ing structural elem
ents, rather than through the air. 

Typ
ical sources of ground

-b
orne or structure-b

orne noise includ
e 

tunnelling 
w

orks, 
und

erground
 

railw
ays, 

excavation 
p

lant 
(eg rockb

reakers), 
and

 
b

uild
ing 

services 
p

lant 
(eg fans, 

com
p

ressors and
 generators). 

The follow
ing figure p

resents the various p
aths b

y w
hich vib

ration 
and

 ground
-b

orne noise m
ay b

e transm
itted

 b
etw

een a source 
and

 receiver for construction activities occurring w
ithin a tunnel. 

 

 
 The term

 “regenerated
 noise” is also used

 in other instances 
w

here 
energy 

is 
converted

 
to 

noise 
aw

ay 
from

 
the 

p
rim

ary 
source.  O

ne exam
p

le w
ould

 b
e a fan b

low
ing air through a 

d
ischarge grill. The fan is the energy source and

 p
rim

ary noise 
source.  A

d
d

itional noise m
ay b

e created
 b

y the aerod
ynam

ic 
effect of the d

ischarge grill in the airstream
.  This second

ary 
noise is referred

 to as regenerated
 noise 
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Ambient Noise Monitoring

Statistical Ambient Noise Levels
18 Newtown Rd Glenfield - Friday 28 April 2006
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Statistical Ambient Noise Levels
18 Newtown Rd Glenfield - Saturday 29 April 2006
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