Frequency & wavelength

Usually measured in Hertz, frequency is the number of sound waves to pass a given point in a specified time.  It describes how high the pitch is.  The wavelength is the distance between two repeating points on a wave (Raymond Serway, 2006).  
There is a direct correlation between frequency and soundwaves.  Low pitched sounds have a long wavelength and low frequency, and high-pitched sounds have a short wavelength and high frequency (Lumen Learning, 2021).  This has a huge impact on comfort levels, longer wavelengths of low-pitched sounds can transmit through most things and aren’t absorbed
When designing buildings, it is beneficial to take into account noise control.  The materials used in construction can help reduce sound passing through external walls and also sound created inside the building from travelling between rooms (McMullan, 2007).  An object must be thicker than the wavelength in order to significantly disturb the sound field

Internal Sound Management

In residential properties sound travels either through the air or through the structure of the building, these sounds are referred to as airborne sound and structural sound.

Airborne sound is sound traveling through the air such as voices or traffic noises from outside.  The soundwaves travel from the source through the air, hit a building layer, vibrate that layer, travelling through each layer before radiating out into the next room.  The SRI values of each layer would affect how much the sound would have attenuated in the process.  
Building document Part E gives good advice on how to combat these sounds in a new build house, cavity walls, insulation and double-glazed windows would help attenuate airborne sound from outdoors.  Floating screeded floors sat on insulation, partition walls as described in the following section and suspended ceilings will all help attenuate noise generated inside the home.

Structure-borne sound is sound usually of low frequency that is “sound that is carried via the structure of a building fabric.”  Structure-borne sound occurs from the impact on an object such as footsteps on a floor or noisy water pipes from the central heating system.  Similar to the airborne process the sound would generate in a building layer, vibrating through and radiating out into the rooms.
Carpets, underlay, noise reducing mounts on pipework and ductwork and an airgap whenever possible to prevent the vibration of the impact reaching further rooms would be beneficial in attenuating structure-borne noise.
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Partition Wall Construction Technique

The example below shows a timber frame stud wall with acoustic insulation, plasterboard skins and plaster finish.  By filing the cavity with acoustic insulation, this helps to absorb the sound and decrease resonance.  If the space was left empty and the wall remained hollow any sounds inside would echo, resonate and amplify creating a louder sound known as the drum effect.  The outer layers provide mass and insulation to the wall.  This can be improved by using acoustic boards, thickening the layers of plasterboard or by using an insulated acoustic board to decrease any vibrating energy transferring through the timber wall studs.  Skimming the walls will add to the completeness. 

The Insulation of choice

Insulation is the main way of governing impact and airborne sound inside buildings.  The insulation reduces the sound energy transmitted into an adjacent air space and is assessed by measuring its sound reduction index (SRI).   (McMullan, 2007)
The performance of sound insulation relies on frequency and the Mass Law predicts the subsequent effect on frequency - “Sound insulation increases by about 5 dB whenever the frequency is doubled. 
The integrity of the structure hinges on the airtightness and uniformity of its construction.  Sections with missing insulation will have a great effect on its performance.  Good properties of sound insulation are heaviness, completeness, flexibility and isolation

