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What is Sound?

Sound is a series of vibrations transmitted 

through an elastic medium. Sound is generated 

by vibrating objects which cause pressure 

fluctuations in the medium.

Sound is characterized by its frequency (pitch) 

and intensity (loudness).
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Sound Intensity

Examples of sound intensity:

• Hearing Threshold: 0 dB

• Whisper: 20 dB

• Normal Speech: 60 dB

• Vacuum Cleaner: 80 dB

• Loud Music: 110 dB

• Jet Engine: 140 dB
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Sound Barriers

When struck, a sound barrier:

• Reflects

• Absorbs

• Transmits

the sound

to varying 

degrees.
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Noise Reduction Coefficient

The measure of a sound barrier’s ability to 

reflect versus absorb/transmit sound is captured 

in the noise reduction coefficient (NRC).

• NRC = 1.0: 100% of the sound is 

absorbed/transmitted; 0% reflected.

• NRC = 0.35: 35% of the sound is 

absorbed/transmitted; 65% reflected.
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Noise Reduction Coefficient

The NRC changes with CMU surface texture.
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Fine Texture Medium Texture

Noise Reduction Coefficient

The NRC changes with CMU surface texture.
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Coarse Texture Coarse Texture
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Noise Reduction Coefficient

The NRC changes with CMU surface texture.
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Sealed Unit Painted Unit

Noise Reduction Coefficient

NRC Values for Concrete Masonry Assemblies 

Without Coatings
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Noise Reduction Coefficient

NRC Values for Painted Lightweight CMU
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Noise Reduction Coefficient

NRC Values for Painted Normal Weight CMU
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Sound Transmission

In general, sound transmission is the amount of 

sound that is transferred through a sound 

barrier. For building design, there are three 

different sound transmission values to consider:

• Sound Transmission Loss (STL)

• Sound Transmission Class (STC)

• Outdoor-Indoor Transmission Class (OITC)
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Sound Transmission Loss (STL)

The STL is a measure of the reduction of the 

sound intensity (dB) from one side of a barrier 

to the other.

For example: if a 300 Hz, 80 dB sound on one 

side of a wall is reduced to 30 dB on the other 

side, the STL is 50 dB.
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Calculated STC

TMS 302-12

Standard Method for 

Determining the Sound

Transmission Rating for

Masonry Walls
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Calculated STC

For concrete masonry assemblies:

STC = 20.5W 0.234
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Calculated STC
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Calculated STC

Calculation Example:
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Calculated STC

Calculation Example:

STC = 20.5W 0.234

STC = (20.5)(55) 0.234

STC = (20.5)(2.55) = 52.4 dB
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Calculated STC

Calculation Example:

STC = 20.5W 0.234

W = (STC/20.5) 4.274

W = (63/20.5) 4.274

W = (3.07) 4.274 = 121.3 psf
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NEW NCMA SOUND CALCULATOR

Single Wythe Masonry

Weight

Given:

■ 8” CMU

■ Normal weight 125 pcf

■ Partially Grouted

■ Vertical Bar @ 48” o.c.

Answer:

■ Weight of wall = 44 psf
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Single Wythe Masonry

Sound

Given:

■ 8” CMU

■ Normal weight 125 pcf

■ Partially Grouted

■ Vertical Bar @ 48” o.c.

■ Weight of wall = 44 psf

Answer:

■ STC = 49.7

■ OITC = 44.0

Outdoor-Indoor Transmission 

Class (OITC)
The OITC of an assembly is measured similarly to 

STC. The primary difference is the sound 

frequencies used for OITC assessment are 

weighted to capture typical exterior noise 

sources (i.e., traffic).
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Outdoor-Indoor Transmission 

Class (OITC)
The OITC of concrete masonry is determined 

using one of the following options:

• ASTM E90 – Laboratory Measurement

• ASTM E1332 – Field Measurement

• TMS 302 – Calculation 
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Calculated OITC

For concrete masonry assemblies:

OITC = 14.7W0.290
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Calculated OITC

Calculation Example:
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Calculated OITC

Calculation Example:

OITC = 14.7W0.290

OITC = (14.7)(55)0.290

OITC = (14.7)(3.20) = 47.0 dB
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Calculated OITC

Calculation Example:

OITC = 14.7W0.290

W = (OITC/14.7)3.45
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NEW NCMA SOUND CALCULATOR
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Calculated STC and OITC

As the weight of a concrete masonry assembly 

increases, so does the corresponding Sound 

Transmission Classification (STC) and Outdoor-

Indoor Transmission Class (OITC).
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• Drywall has little effect on STC when applied 

directly to CMU

• Significant increases in STC when drywall and 

sound insulation are used. Three factors 

govern amount of improvement:

–Method of support

• Independent studs are best

–Depth of furring

–Use of sound material in furring space

Effect of Finishes

32TMS 302-12 Commentary
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Effect of Finishes
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Table 7.3.5 – Increase in STC Using the Furring Space Depth Indicated and a 

Single Layer of Drywall

Furring Space Condition Sides Furring Space, in.

No sound-absorbing

material in the furring space

0.5 0.8 1 1.5 2 2.5 3 3.5

one 0.2 0.9 1.6 3.0 4.4 5.8 7.2 8.6

both -1.0 -0.1 0.8 2.6 4.4 6.2 8.0 9.8

Furring space filled with 

sound absorbing material*

one 3.4 4.1 4.9 6.4 7.9 9.4 10.9 12.4

both -1.8 1.0 3.8 9.4 15.0 20.6 26.2 31.8

*Fibrous materials, such as cellulose fiber, glass fiber or rock wool insulation, are good materials for absorbing 

sound; closed-cell materials, such as expanded polystyrene, are not, as they do not significantly absorb sound.

TMS 302-12 Commentary
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