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The Mass Law
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The Mass Law

predicted by equation 1

One third octave band centre frequency (Hz)

<l R=20Log(mf)—48

i>ie 'R=20Log(mf)—-10Log(2nw | 7ewc) — 48
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Cavity Wall Performance

R=R +R,+6

R=R,+R, +20Log (fd) - 29
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|deal Double Wall Behaviour

Fig 2 Double frame wall with 2x10mm
gypsum board on each side

B—8 measured
o—o predicted for ideal double wall
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Effect of Cavity Absorption
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Effect of Connections to Frame

12 dB/octave
(region 3)

No connections
between panels
eg double stud

18 dB/octave
(region 2)

6 dB/octave
(region 3)

Bridging between panels

mass law eg single stud wall
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R=R,, +10Log(b.f,)
+20Log[m, /(m; + m,)] 18
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Effect of Connections to Frame

Fig. 3 Single frame wall width 10mm
gypsum board on 90 x 35 mm frame
with studs at 600mm centres

B—8  measured
e—e predicted for line connections at 600mm
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Behaviour of panel fixings

Fig. 4 Vibration measured on gypsum
board on stud line for single stud wall
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Methods of isolating wall linings

Set'screws (for lining) to the side
of the studs they must not touch
or penetrate the framing
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Methods of isolating wall linings
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MARSHALL DAY

ACOUSTICS



Resilient fastenings of Linings

Fig. 5 Performance of resilient fastenings
1emm plaster board on 100x50 studs

Rubber Isolation Clip
Quietzone studs
Ideal double wall
resilient rail
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Substitution of Generic Components
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Effect of Leakage

acoustic sealant

Bottom plate
acoustic sealant

no sealant—

Bottom plate
no sealant
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Sound Transmission Loss
of Cinema Wall

E—a  2x16mm plasterboard each side of 225mm airgap
a—a  400mm Concrete
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Effect of Leakage

Double-Stud Construction Used in Study
Electrical Outlet Box Condition
Raferance Case Back-to-Back Sama Stud Cavity

(No Outiet Boxes) (No Offset) (350-mm Offsat)
350 mm.

No Insulation

€
2
5
c
o
o
=
H
Q

Changa in STC (-1) Changs in STC (-1) Changs in STC [-1)

MARSHALL DAY

ACOUSTICS



Prediction of Flanking Transmission

A simple expression for flanking transmission R,

A
R. =R, -10log o + Joint loss + 10 Log (A—]

f

Where

Rf is the flanking transmission

Ri is the transmission of the flanking element
A is the area of the main partition

Af is the area of the flanking element which radiates into the receive
room
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Measured Radiation Efficiency

Radiation of plasterboard wall
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Measured Radiation Efficiency

Radiation of plasterboard wall
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Attenuation of structure-borne sound

Attenuation at right angles to the studs
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Attenuation of structure-borne sound
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Attenuation in the direction of the studs

distance from excitation point (metres)

—— 50-10kHz
—=8—50-125Hz

—&— 200-2kHz

MARSHALL DAY

ACOUSTICS



Flanking Transmission

Fig 7 Predicted flanking transmission
for 32mm thick timber floor

measured transmission with flanking
Transmission loss of wall
predicted flanking transmission
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High performance walls

Sound Transmission Loss
of Cinema Wall

E—8 2x16mm plasterboard each side of 225mm airgap
a—a A400mm Concrete

Thickness Mass (kg) g
(mm)
2x16mm | 290 68 kg/m2 £
plasterboard 2
on 2x100x50
studs
400mm 10]0) 900kg/m2
Solid
Concrete 0 31.5 63 125 250 500 1k 2K 4k 8k
blocks Frequency (Hz)

MARSHALL DAY

ACOUSTICS



MARSHALL DAY

ACOUSTICS




MARSHALL DAY

ACOUSTICS



	Sound Insulation of Timber Framed StructuresTHE EIGHTH WESTERN PACIFIC ACOUSTICS CONFERENCE
	Timber Framed Buildings
	Historical Trends in Sound Insulation
	Factors affecting sound insulation
	The Mass Law
	The Mass Law
	Cavity Wall Performance
	Ideal Double Wall Behaviour
	Effect of Cavity Absorption
	Effect of Connections to Frame
	Effect of Connections to Frame
	Behaviour of panel fixings
	Methods of isolating wall linings
	Methods of isolating wall linings
	Resilient fastenings of Linings
	Substitution of Generic Components
	Effect of Leakage
	Effect of Leakage
	Measured Radiation Efficiency
	Measured Radiation Efficiency
	Attenuation of structure-borne sound
	Attenuation of structure-borne sound
	Flanking Transmission
	High performance walls
	Conclusions

