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Learning Objectives

1 At the end of this program, participants will be able

to:

1. Define basic noise metrics

2. Understand local transportation noise regulations

3. ldentify primary building shell noise control parameters

4. Incorporate fundamental noise control techniques in building design




Noise Metrics Requlations

Noise Control Building Shell
Parameters Design



Basic Acoustics

+ What is sound?

BoOAny pressure variation (1|
medi um) that the huma& ear




Basic Acoustics

v What i1s Noise?

BNol se 1 s Unwanted




Basic Acoustics

} How Is noise quantified

BAmplitude or loudness
1 Variation in the air pressure around us
{ The bigger the variation, the louder the sound

BFrequency or pitch/tone
{ How quickly we vary the pressure
1 The quicker the variation, the higher the tone




Basic Acoustics

; Loudness measured in decibels (dB)

BdB = 10 x log(Pressure ?/refPressure ?)
BFrom this we observe:

1 logarithmic
| simply a comparison between two numbers

+ Human Range: 0 to 130 dB




Why the dB Scale?

} Reduces the broad range of numbers to a manageal
range of numbers.

BHumans hear from 20 to 20,000,00Pmicgsoc a |l s

BIn decibels, this is reduced to a range of GBo 120

*1 Pascal = 0.000145 psi




Examples of Common Noise Levels

dBA

70
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30
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130 Threshold of pain

120 Jet aircraft takeoff at 100 feet

100 Cutoff saw at operator’s position

Car horn at 10 feet

Quiet air compressor at 50 feet
Normal conversation at 5-10 feet
Open office area background level

Residential background level

Soft whisper at 2 feet
Recording studio

Concert hall

Source: “Environmental Noise: The Invisible Pollutant”, William Cavanaugh and Gregory Tocci



Why the dB Scale?

} Eases Comparisons

1 Example of the logarithmic nature:

Change in dB Subjective Response

3dB Barely Perceptible
5dB Clearly Perceptible
10 dB Twice as Loud




Fun Fact

The decibel named after
Al exander Gr aha




Humans aren’t perfect....

» To compensate for our inability to hear
perfectly we:

BAdjust measurements to simulate human hearing

BThis is refeweedhtongs O0A

BNomenclature: dBA




Measuring Units

} Typically measur-ewéi gbteg ot d® s Aal
;  The A-weighting simulates human hearing and is generally
used for overall, environmental noise measurements.

A- Weighting

10

1o / -

Adjustment Factor, dB

Frequency, Hz




Noise Levels Vary with Time
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IC NOISEe varies

v Traff

1 Can be difficult to analyze




} Since noise levels from
transportation sources
vary with time we
generally average the

level over a fixed period
and in some cases adjust
the average further.




