..AND HOW?

he significance of impact sound
| ement down to 20 Hz and how it is
achieved.

- lain Critchley - Peninsular Acoustics Ltd



1d metal joist separating
floors

limoer a

t require measurement of impact
0 Hz, yet footfall noise in
htweig arating floors, a very common

of ‘Neighb Joise Annoyance’, is
ally at frequencies below 50 Hz.

do we continue to ignore this important

@ Let’'s examine some sample test results.....



00 db L'nrw (Solid wood)

Frequency range according to the
cu(?\% or s%ntec? reTerencen\g/alues (ISO 717-2)




49 dbB L'nrw (Marble tiles)




20 dB L'ntw (Carpet)

Frequency range according to the
cune or shitted reterence values (ISO 717-2)

Frequency, f, Hz ——



Floor finish (various) Proprietary floating floor

N/

Metal-web joists

Proprietary MF celling system




expect, the rooms relating to
ere described, subjectively, by the
apartment as either “good”, or
s of annoyance caused by



20 dB L'ntw (Carpet)

———  Frequency range according to the
cune ot shifted reterence values (ISO 717-2)
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31 dBb LﬁnT,\/\/(Carpet)
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It ference values (ISO 717-2)
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o2 db LjnT.v\/(Hard Vlnyl)

requency range according to the
S

hitted reference values (1ISO 717-2)




esults are, on the face of it, quite
a ‘pass’ under ADE, and even a
to the more stringent “Scottish

acoustic cons t and “designer’ I
be happy, on the basis of those tests, to
e those floors as “good’.

ese three rooms were described by the
occupant as either “very bad” or “intolerble”.



S0 what IS going on?

= Measuring from 100 Hz tells us nothing!

Subjectively “good”
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= Neither does measuring from 50 Hz!
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=xtending frequency range to
pbelow 20 Hz
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Subjective annoyance rating
lates well with 20 Hz third
octave band.

LnTw+Ci(50-
Floor finish Flat above 2500) Ln(20Hz) Subjective response

Living room

Bedroom 2 (used as
study) Solid oak 65.1 Good

Dining room

Bedroom 1
Dressing room
Ensuite
Bedroom 3

Very bad
Intolerable
Intolerable

o | e
e | a9
Kitchen
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HapPpPINg machine on same floor (55
o|= L""nT.v\/)

e Footfall




uggested Criteria?

e analysis of about 70 tests
using association clients
ccupants are “not

z third octave band

is below about 70 dB.

plies only to timber-joist (and metal-
eparating floors.

e floors are generally less than 60 dB at
- 20 Hz so generate fewer footfall noise issues.



e more examples



dypical Concrete floor.
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lypical timber floor.
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IMper floor with secondary ceiling.
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oteel joist floor.
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,Lm [C "jsb': sure at 20 Hz



But we can’t measure at low
[requencies can we?

there 1s greater measurement

ow about 100 Hz in small rooms
quencies, there are no room
neasuring changes in

J' 9
bdes so we are jt
ssure’.

mpact measurements, the tapper generates a
f energy at 10 Hz (100 ms between hammer
Tops) with harmonics at 20 Hz and 30 Hz. This
causes the floor to respond in a similar way to
normal footfall excitation.

'®m Below 100 Hz it is sufficient to measure just the
sound pressure level without RT correction.



Repeatability of measurement

[OHENEPPETr position, four separate mic positions)

6.3Hz 8Hz 10Hz 125Hz 16 Hz 20Hz 25Hz 31.5Hz 40Hz 50Hz 63 Hz 80Hz 100Hz

e—=Mic 1l e==—=Mic2 ====Mic3 ==Mic4

SD @20 Hz=1.37 dB SD @ 100 Hz = 2.72 dB



Repeatability of excitation

(ONENMCP0sItion, four separate tapper positions)
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6.3Hz 8Hz 10Hz 125Hz 16 Hz 20Hz 25Hz 31.5Hz 40Hz 50Hz 63 Hz 80Hz 100Hz

Position 1 Position 2 Position 3 Position 4

SD @20 Hz=1.98 dB SD @ 100 Hz = 2.57 dB



Conclusions

1d a better way to measure impact sound in
pors which better correlates with
2 to footfall noise.

ncy range to 100 Hz is useless!

surement of impact sound at 20 Hz is Ver% easy
repeatable, using a standard tapping machine.

future measurement parameter or weighting
ork should take into account impact sound at 20

- = Consequently, the construction industry should
improve the design of lightweight floors (but that is the
subject of a further discussion!).



