
this averaging method. However, lightweight partitions often have “acoustical
holes” at critical frequencies (see Fig. 8-47). STL averages did not identify
these deficiencies, and did not accurately translate acoustical test results
into useful design data. Sound transmission class (STC) ratings were developed
to describe acoustical characteristics more accurately. STC ratings represent
the overall ability of an assembly to insulate against airborne noise. They
have proven more reliable in classifying the performance of both heavy- and
lightweight materials over a wide range of frequencies. The higher the STC
rating a wall has, the better the wall performs as a sound barrier.

For homogeneous walls, resistance to sound transmission increases
with unit weight (see Fig. 8-48). When surfaces are impervious, sound is
transmitted only through diaphragm action. The greater the inertia or resis-
tance to vibration, the greater is the ability to prevent sound transfer. The
initial doubling of weight produces the greatest increase in transmission loss.

Porosity, as measured by air permeability, significantly reduces trans-
mission loss through a wall. STC values vary inversely with porosity.
Unpainted, open-textured CMU, for instance, will have lower STC values
than would be expected on the basis of unit weight alone. Porosity can be
reduced, and STC values increased, by sealing the wall surface. The STC
value is increased by about 8% with one layer of gypsum board, 10% with two
coats of paint or plaster, and 15% with two layers of gypsum board. Sealing
both sides of a wall has little more effect than sealing only one side. A sealed
surface not only decreases sound transmission, it also reduces sound absorp-
tion, which may not be desirable. As a general rule, leave porous surfaces
unsealed in noisy areas such as stairwells or corridors, and seal them in liv-
ing spaces.

Cavity walls have greater resistance to sound transmission than solid
walls of equal weight. Having two wythes separated by an air space inter-
rupts the diaphragm action and improves sound loss. Up to about 24 in., the
wider the air space, the more sound efficient the wall will be. Cavity walls
are very effective where a high transmission loss, of the order of 70 to 80 dB,
is required. If the wythes are only an inch or so apart, the transmission
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Figure 8-47 Graphic illustration of an “acoustical hole.” (From
National Concrete Masonry Association, TEK Bulletin
9, NCMA, Herndon, VA.)
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Figure 8-48 Sound transmission class (STC) and wall weight.

Downloaded from Digital Engineering Library @ McGraw-Hill (www.digitalengineeringlibrary.com)
Copyright © 2004 The McGraw-Hill Companies. All rights reserved.

Any use is subject to the Terms of Use as given at the website.

BUILDING SYSTEMS AND APPLICATIONS


