Factors Affecting Gypsum Board Partition Sound Isolation
The sound transmission class (STC) rating of gypsum board (GWB) stud partitions
depends on a variety of factors, some of which are significant, while others are less so.
Acoustical performance guidelines for GWB stud partitions are described below.

1.0

Studs

1.1

Metal Studs vs. Wood or S-J Structural Studs

Lightweight metal studs, such as 25-gauge steel, will provide higher STC ratings than
wood or S-J structural studs by virtue of the “flexibility” of the lightweight stud flange that
approaches an acoustically resilient connection. Wood and S-J structural studs using
resilient channels have comparable, or slightly better, sound isolation compared to 25gauge metal studs.
Note that the maximum vertical stud span determines whether 25-gauge studs can be
used. This factor is often overlooked when selecting partitions based on acoustical
performance, as most acoustical tests are based on 25-gauge steel studs.
Rule-of-thumb: 25-gauge steel studs will provide approximately a 5-6 STC point
increase compared to wood or S-J structural studs.
1.2

Stud Size

Increasing the stud size (depth) for both metal and wood studs results in a modest STC
increase. As would be expected, larger studs result in higher STC ratings.
Rule-of-thumb: 25-gauge steel studs will provide approximately a 3 STC point increase
for each doubling of stud size. Wood or S-J structural studs provide approximately a 1
to 2 STC point increase for each doubling of stud size.
1.3

Stud Spacing

A slight increase in STC rating will result from using 24 inch vs. 16 inch on center stud
spacing. The larger stud spacing has the physical effect of making the wall less stiff,
which results in less sound radiation.
Note that structural or fire resistance requirements may not permit 24 inch on center
stud spacing.
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Rule-of-thumb: 25-gauge steel studs will provide approximately a 1 STC point higher
rating when increasing the stud spacing from 16 to 24 inches. A 2 STC point increase
results for wood or S-J structural studs for the same stud spacing increase.
1.4

Double Studs vs. Single Studs

Double studs provide much higher STC ratings that single studs by virtue of the larger
air gap between the GWB panels and the lack of continuous structural coupling
between the studs and the GWB.
Partitions that use common floor and ceiling tracks with nested off-set studs
independently supporting GWB panels provides STC ratings between double and single
stud constructions.
Note that with double studs it is necessary to examine sound-flanking paths around the
partition as these unintended sound transmission paths may actually control the sound
isolation. A continuous floor surface that spans between two spaces is a common
sound-flanking path. It may be necessary to provide a floor cut in the stud cavity to limit
sound flanking through the floor with double stud partitions having high sound isolation
properties.
Rule-of-thumb: Double 25-gauge steel studs will provide approximately a 3 to 5 STC
point increase compared to single studs. Wood or S-J structural studs will provide
approximately an 8 to 10 STC point increase for double studs.

2.0

GWB Attachment

2.1

Screw Attachment

The STC rating can be slightly increased by using large (greater than 12 inch) screw
spacings since the GWB attachment to the studs is less rigid. However, structural or fire
resistance requirements may not permit this installation.
2.2

Resilient Attachment

The STC rating improvement for resiliently attaching GWB to studs depends on the type
of studs. Generally, significant STC improvements result for wood or S-J structural
studs with resilient attachment, but little improvement occurs with 25-gauge metal studs
due to their inherent flexibility. The correct length of screws needs to be used during
installation to avoid short-circuiting the resilient isolators.
The resilient isolators need to be attached directly to the studs. Installing resilient
isolators between GWB layers actually decreases the STC rating due to a mass-airmass resonance.
There are a variety of resilient attachment methods, all based on proprietary products.
The most common are light gauge resilient metal channels. These should be used with
caution as the original U.S. patents have expired and cheap “knock-offs” from Mexico
and China do not provide the resiliency of the original products. Better performance can
result with neoprene-based isolators.
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Most resilient isolators are designed to attach no more than two GWB layers.
Rule-of-thumb: Adding resilient channels to 25-gauge steel studs will provide
approximately a 0 to 3 STC point improvement and a 4 to 7 STC point improvement for
wood or S-J structural studs. Using neoprene isolators provides approximately a 2 to 4
STC improvement for 25-gauge steel studs and an 8 to 11 STC point improvement for
wood or S-J structural studs.
2.3

Attachment of Multiple GWB Layers

Sound isolation performance can be improved by gluing successive GWB layers to the
base GWB layer, which is screwed to the studs, as opposed to screw attaching all
layers. The glue acts as a damping compound creating a constrained layer damping.
However, the difficulties with this installation should be weighed in view of the modest
acoustical performance increase.
Rule-of-thumb: Attaching multiple GWB layers with glue will increase the STC rating
between 1 to 4 STC points for all stud types.
2.4

Orientation of Multiple GWB Layers

Vertical GWB sheets should be offset by 12 inches minimum when multiple GWB layers
are installed parallel to each other. Alternately, successive GWB layers can be installed
perpendicular to each other. Generally, the first GWB layer needs to be applied
vertically to the studs.
Rule-of-thumb: For all stud types, improper overlap of GWB seams will result in 0 to 1
STC point reduction.

3.0

GWB

3.1

Number of Layers GWB

Partition STC ratings increase with greater number of GWB layers. This is due to the
“mass law” where each doubling of weight increases the transmission loss by 6 dB in
the mass law region of the transmission loss curve. To some extent, the “law of
diminishing returns” affects the STC rating as more layers GWB are added.
Rule-of-thumb: For wood and S-J structural studs each doubling of the number of
GWB layers increases the STC rating by 5 to 6 points. For 25-gauge metal studs, each
doubling of the number of GWB layers increases the STC rating by 6 to 7 points.
3.2

Balanced vs. Unbalanced Construction

For a given number of GWB layers there are minor differences in STC rating between
partitions that use balanced (equal number GWB layers each side of the studs) or
unbalanced (unequal number GWB layers each side of the studs). The coincidence dip
in the transmission loss curve is somewhat greater for the balanced construction, but in
practice, this is not a significant factor.
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Rule-of-thumb: For wood or S-J structural studs, balanced construction provides a 0 to
1 STC point improvement over unbalanced construction. For 25-gauge metal studs,
balanced construction provides a 1 to 2 STC point improvement compared to
unbalanced construction. For both stud types, the coincidence dip is reduced with
unbalanced construction.
3.3

GWB Finishes

Painting or wall coverings do not affect the STC rating of GWB partitions.
Rule-of-thumb: No STC point change will result from the above modifications.
3.4

GWB Composition

Using fire-rated GWB instead of standard GWB will slightly increase the STC rating due
to the greater weight of the former material on a per thickness basis.
Rule-of-thumb: Using fire-rated GWB will increase the STC rating by 0 to 2 STC points
for all stud types.
3.5

Different Materials

Some GWB partitions, such as shear walls, are constructed using layers of different
materials such as plywood, OSB, or cement board. There will be modest differences in
STC ratings depending on the materials used due to the nominal material thickness and
its surface weight.
Rule-of-thumb: Changing one layer of GWB on both sides of the studs from GWB to a
heavier material such as cement or particle board will increase the STC rating by 0 to 2
points. Changing one layer of GWB on both sides of the studs to a lighter material, such
as plywood, will reduce the STC rating by 2 to 4 STC points. These changes are similar
for all stud types.
3.6

“Sound Deadening” Board

Various “sound deadening” boards are available. Most are either cellulose or wood
fibers mixed with a bonding agent. Sound isolation data indicate modest improvements
in STC ratings for 25-gauge metal studs but greater improvements for wood or S-J
structural studs when using this material. The sound isolation improvements are
principally due to higher internal damping and the material’s mechanical impedance
mismatch with GWB. “Sound deadening” board reduces the coincidence dip, due to
damping, that occurs in GWB partitions. One factor with this material is that it is
considerably higher in cost than standard GWB.
Rule-of-thumb: “Sound deadening” board used as part of GWB partition construction
can increase STC ratings by up to 2 to 3 STC points. Greater improvements are
realized when the material is adhesively applied to GWB, which further increases the
mechanical impedance mismatch and damping properties.
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Proprietary GWB Products

Proprietary GWB products include layers of Mylar, thin sheet metal, or have integral
damping compounds. These products generally provide slightly higher STC ratings, but
should be compared to the cost of standard GWB partitions using additional GWB
layers to achieve similar STC ratings.
Rule-of-thumb: Some proprietary products claim improvements of 5 to 10 STC points
over standard GWB partition construction on a per thickness basis.

4.0

Other Factors

4.1

Cavity Insulation

Fiberglass or mineral wool cavity insulation can dramatically improve the STC rating of
partitions. STC ratings increase with thicker cavity insulation up to approximately 4
inches. Greater insulation thickness beyond 4 inches results in slightly smaller
incremental improvements.
There are conflicting data relating to whether mineral fiber insulation provides better
sound isolation than fiberglass insulation. Mineral fiber insulation manufacturers claim
better sound isolation for their products, due to greater mass, but this is countered by
fiberglass insulation manufacturers.
One factor is clear: while mineral fiber would appear to offer better acoustical
performance by virtue of its density, it is more difficult to install continuously within stud
cavities, and around electrical boxes, than fiberglass insulation. Since mineral fiber
insulation is more rigid, it can bridge across the GWB and reduce the partition STC
rating.
Rule-of-thumb: For wood and S-J structural stud walls, cavity insulation will increase
STC ratings by 2 to 7 STC points. 25-gauge metal stud or resiliently isolated partitions
will have STC ratings increased by 4 to 8 STC points with cavity insulation. These
results are averaged for both insulation types.
4.2

Caulking and Sealing

It is paramount that GWB partitions be caulked at the floor and ceiling junctures as well
as around electrical outlet boxes to realize the full STC rating. A permanently resilient
caulking compound (acoustical caulking) should be used since this material will always
remain flexible after curing and will not pull away from the building surfaces due to
differential movement.
Spackling and finishing only the outermost layer in multiple GWB layer partitions does
not reduce the STC rating.
Rule-of-thumb: Not caulking partitions will reduce the STC rating by 3 to 9 STC points
regardless of the stud type.
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