FIRE AND NOISE RATED DESIGN IN TIMBER STRUCTURES
Introduction
This article considers conventional light timber frame construction as it relates to noise and fire rated elements. The most
common applications for these types of elements are institutional buildings, apartment buildings, office buildings and
industrial buildings.
The most common method of constructing timber frame fire/noise control elements is by lining one or both sides of the
frame with gypsum plasterboard. New Zealand Building Code, Clause C, requires architects and engineers to consider
Fire Safety when designing a building or renovation. The driving force of this section is to safeguard the health and safety
of all users of the building. The general performance requirements for a passive fire rated element are:
• Must prevent premature collapse of the structure
• Must prevent premature passage of flame or hot gas
• Must prevent significant transmission of heat
New Zealand Building Code, Clause G6, requires architects and engineers to consider Airborne and Impact Sound when
designing a building or renovation. The driving force of this section is to safeguard the health and amenity of all current
and future users of the building. In general terms, the way to optimise the performance of a noise control element is to:
• Maximise mass
• Maximise resilience/isolation
• Maximise separation
• Install cavity infill
In many cases, a wall or floor/ceiling structure may need to meet both fire and noise control requirements. An example
of a fire/noise control double timber frame partition wall, as tested and published by Winstone Wallboards Ltd, is shown
below.

Figure 1. Exploded view of a timber frame Fire and Noise rated partition.
Many proprietary systems are available to architects and engineers when specifying their designs. Most building materials
manufacturing companies develop proprietary systems. Make sure these carry independent verification of performance
and are tested in recognised accredited laboratories. Noise control system testing is non-destructive while fire rated system
testing is most definitely destructive. The complication for designers is that real buildings include junctions, services and
penetrations. These all have to be considered and dealt with if the building or renovation, as a whole, is to comply with
the requirements of the New Zealand Building Code (NZBC). The balance of this article will look at some options when
designing junctions that optimise noise and fire rated performance.
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JUNCTION DETAILS IN TIMBER FRAME FIRE RATED SYSTEMS
The critical factors for fire rated junctions include the presence of solid timber behind all sheet edges and correct lining
fastener length and spacings. It is also essential that all lining joints are taped and stopped in accordance with the system
suppliers instructions.

Figure 2. Fire rated wall junctions.

For an equivalent fire resistance rating, the ceiling lining requirement on a floor/ceiling system is usually more than the
wall lining requirement on a wall system. This is largely due to the fact that gravity acts more severely on ceiling linings
and thicker linings are required to ensure ongoing integrity.

Figure 3. Fire rated floor/ceiling junctions.
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JUNCTION DETAILS IN TIMBER FRAME NOISE CONTROL SYSTEMS
NZBC Clause G6 (1992) requires separating wall and floor/ceiling elements to have a Sound Transmission Class (STC)
of no less than 55. In addition, floors must have an Impact Insulation Class (IIC) no less than 55. These performance
requirements can be proven in an accredited laboratory. The laboratory test measures the performance of the element only,
and does not allow for sound transmission via penetrations and junctions (flanking).
Flanking is unavoidable in real buildings. The is taken into account by the NZBC Verification Method G6/VM1, which
states that field (F) test results shall be within 5 dB of the performance requirements. The general market interpretation
of this is that on-site measurements of FSTC 50 and FIIC 50 satisfy the requirements of the NZBC.
Junction details for noise and fire separation tend to be more complex than junction details for fire separation only. This
is generally due to the additional requirement for resilience and/or separation within the element. For high performance
timber frame noise control wall partitions, the best option is to select a double stud wall with multi-layer plasterboard
linings and cavity infill, such as Pink® Batts® Silencer.
Unfortunately this can introduce structural complexity as illustrated in the wall junction details below. With careful design,
these junctions can still be easily constructed and will significantly reduce the risk of sound transmission via the junction.
If a degree of structural connection is required, proprietary products such as the GIB® Quiet Tie are recommended.
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Figure 4. Fire and Noise
rated wall junctions.

The same philosophy is carried over in the floor/ceiling details below. The absence of structural connection raises some
challenges; however the resultant junctions deliver high performance noise control in addition to the maintaining the
required fire resistance rating.

Figure 5. Fire and Noise rated floor/ceiling
junctions.
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In cases where the fire/noise rated partition must continue to the underside of a common roof, there are two options. In
some cases it is possible to line the ceilings to the same degree as the wall partition. When specifying the ceilings in
adjacent units, the noise control performance of the ceilings must also be considered to minimise noise flanking. The other
option is to continue the wall partition up to the underside of the roof cladding. The detail below shows this arrangement,
which ensures the noise control performance between the neighbouring tenancies, in addition to the fire rating being
maintained.

Figure 6. Fire and Noise
rated wall/roof junction.

The construction details shown in this article have been re-produced from the GIB® Fire Rated &
GIB® Noise Control Systems books.
The photo below shows a good example of a timber inter-tenancy wall with timber mid-floor. The structure shown is a
duplex apartment with double 100x50mm timber frame load bearing inter-tenancy walls. The design has taken noise
control seriously by providing full structural separation between apartments. The timber mid-floor consists of 300mm
deep CHH Futurebuild Hybeam® joists at 450mm centres spanning 5100mm.

Figure 7. Double frame inter-tenancy wall with timber mid-floor.
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