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Introduction
• Standards used to measure sound
• What is sound?
• Direct vs. Indirect sound transmission
• Measurements units of sound
• Sound Transmission Class
• Privacy STC levels
• Smoke and Sound
• Construction Practices to Improve STC
• Firestopping and STC



Measuring the noise

• Over 1000 ASTM standards related 
to sound

• 53 ASTM standards relevant to 
Building and Environmental 
Acoustics

• Include test methods, 
specifications, practices, guides, 
and classifications for application 
techniques.



What is sound?

• A series of pressure pulses that 
travel as a wave through a 
medium.

• It has an amplitude (dB)
• It has frequency (Hz)
• Vibrating source creates the 

pulse waves.
• It registers at a hearing device 

(microphone or ear)



Amplitude vs. Frequency – Practical Example

27.5 Hz 4186 Hz

261.63 Hz

What is this called?

C4 C5



Amplitude and Frequency
Ampitude and Volume Frequency and Pitch

1
1 2 3 4

2



A little quiz

A B

C D



Direct path vs Indirect path

• Two types of sound transmission
• Direct Path – Enters an adjacent 

room directly through a wall.
• Indirect Path – Also called flanking 

path, enters an adjacent room 
through peripheral means that are 
usually connected in some way 
but are independent of the primary 
barrier.
• Structural
• Non Structural



Sound Transmission Coefficient (STC) Ratings

Receiving RoomSource Room



What is Pink Noise?
• White and Pink noise are a multitude of frequencies within a range that 

are played simultaneously.
• White noise is designed so the energy level is the same at every 

frequency.
• Pink noise is designed so the energy level across each octave is the 

same.
• An octave is a range within the sound spectrum that is doubled in 

frequency.
• Pink noise is said to have calming effects, similar to a rainstorm.
• Pink noise represents the sound energy most close to that of human 

perception.



The testing path to an STC

• Begins with testing for Sound 
Transmission Loss (STL) using ASTM 
E90

• Each incremental frequency is 
evaluated as a change in dB from the 
source to the receiving room

• Data is converted to STC using ASTM 
E413

• Can be field tested as well, producing 
Normalized Noise Isolation Class 
(NNIC) using ASTM E336
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Base Wall Countour Base Wall

Impact Insulation Class IIC

Noise Isolation Class NIC

Noise Reduction Coefficient NRC

Normalized Noise Isolation Class NNIC

Sound Absorption Average SAA

Sound Transmission Class STC

Absorption Normalized High Frequency Impact Rating AHIR

Apparent Impact Insulation Class AIIC

Apparent Outdoor-Indoor Transmission Class AOITC

Apparent Sound Transmission Class ASTC

Ceiling Attenuation Class CAC

Door Transmission Class DTC

Field Outdoor-Indoor Transmission Class FOITC

High Frequency Impact Rating Class HIIC

High Frequency Impact Rating HIIR

Impact Sound Rating ISR

Normalized Impact Sound Rating NISR

Normalized Noise Isolation Class NNIC

Outdoor-Indoor Noise Isolation Class OINIC

Outdoor-Indoor Transmission Class OITC



Frequency Intervals of Testing
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What is a Decibel (dB)

• A measure of sound or signal 
intensity.

• It is logarithmic – an exponential 
relationship
• 20dB has 10x more sound power 

than 10 dB
• 30dB is 10x more sound power than 

20 dB
• 30dB is 100x more sound power 

than 10 dB
• 100dB is 1 bil. x more sound power 

than 10dB
0

20

40

60

80

100

120

140

1 1
0

1
0

0

1
0

0
0

1
0

0
0

0

1
0

0
0

0
0

1
0

0
0

0
0

0

1
0

0
0

0
0

0
0

1
0

0
0

0
0

0
0

0

1
E+0

9

1
E+1

0

1
E+1

1

1
E+1

2

d
B

Sound Power (W *10^12)

Sound Intensity to dB on logarithmic scale



What is a Decibel (dB)

• Loudness vs. Sound Power
• Five types of dB – the difference is 

the weighting.
• dB-A – most common
• dB-B
• dB-C
• dB-D
• dB-Z

• For human hearing response, dB-A 
is used.

dB Rise Result in Sensitivity

3 Noticeable Rise

5 Highly Noticeable

10 About twice as loud, not 10X





STC Requirements in Code
• Chapter 12 of the IBC
• Section 1206
• ICC A117.1 for 

Enhanced Classroom 
Acoustics

• Guidelines and 
Specifications



STC values for privacy
• STC roughly relates to reduction in decibels, but it is more 

complicated than that.
• General conversation is about 60 dB
• Privacy levels begin around STC 40
• STC 40 wall will reduce the sound intensity of general conversation 

roughly 60-40 or to about 20 dB

STC General Conversation Loud Conversation

40 Heard but not understood
You can hear and understand 

words

45 Virtually cannot be heard
Can be heard but rarely  

understood

50 Not heard
very difficult to hear, cannot be 

understood
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Where there is smoke there is sound

• Smoke and sound travel 
freely in air.

• Continuous wall is 
effective to reduce sound 
wave amplitude

• Continuous wall is 
effective as a smoke 
barrier

• Discontinuities
• Joints
• Penetrations



The affect of firestop on Smoke and Sound
• When you stop air, you 

stop smoke and sound
• Proper firestopping will 

stop the free transfer of 
sound and will absorb 
sound energy

• Some flanking can occur 
with penetrations.

• And we all know proper 
firestopping stops smoke



Energy Balance
• Energy is always balanced
• Total or Incident Energy
• = Energy Reflected
• + Energy Transmitted
• + Absorbed or Transformed 

Energy
• Mass walls



Construction Practices to Improve STC
• About 35 – 39 STC - single
• About 45 – 50 STC - insulated
• About 50 – 55 STC - layered
• About 55 – 60 STC – divided
• About 60 – 65 STC – divided 

insulated
• About 65 – 70 STC – narrowed and 

divided with layers
• 70+ STC – narrowed, divided, 

insulated, layered



Other ways to improve STC

• Sound masking



Other ways to improve STC

• Resilient Channels
• Materials that trap air in cavity spaces or 

on surfaces.
• Sound attenuating underlayments
• Absorbing materials in rooms, such as 

furniture, wall hangings, and rugs.
• Acoustical ceiling panels
• Sound attenuating gypsum panels



Firestopping materials that improve STC

• Anything the seals against airflow (Look for 
systems with low leakage ratings)

• Materials that have mass
• Materials that absorb sound through 

density or malleability
• Materials that absorb sound by trapping air
• When using materials that are not 

inherently air leakage resistant, compliment 
with sealant.



Conclusions
• Build right, using all the proper materials and procedures 

specified in the design.
• Use the proper screw spacing
• Use the same gauge of framing as tested.
• It is better to build to the design than to use masking to correct the flaw.

• Lighter framing helps STC, but hurts fire-resistance.
• Once built, make sure all openings are sealed against air flow
• If the barrier is fire-rated, use firestop materials
• If the barrier is not fire rated, use materials designed for smoke 

and sound
• Consider what might contribute to flanking transfer and take 

steps to mitigate
• There is no sound barrier that will perform to design unless all 

parts of the system work together.
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