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Technical Analysis

Waiving Insulation Criteria for Metal Pipe Penetrations:
A Conditional Compliance Pathway, Not a Shortcut

The Drivers Behind Waiving Insulation Criteria

In recent years, the construction industry has increasingly explored waiving the insulation criteria for metal
pipe penetrations. This approach can appear attractive because it may reduce specification complexity,
avoid difficult installation requirements and lower direct project costs. However, it also changes the basis
on which compliance is demonstrated and introduces conditions that must be controlled throughout
design, construction and ongoing building use. The main drivers behind this approach include:

Non-compliant service penetration treatments, usually related with incorrect application of sealants
and insulating wrapping, often requiring costly rectification works,

Scarcity of tested and assessed solutions in the market meeting a project’s required insulation criteria
for some metal pipe penetrations,

Pursuit of reduction in costs and project programs, especially in large projects,

Acceptance of a considered low fire risk associated with this approach.

Based on these drivers, project teams are examining compliance pathways available in the National
Construction Code (NCC), specifically under Clause C4D15 and Specification 13, to justify the omission of
insulation criteria in defined circumstances. As a result, the “waiving of insulation criteria” is becoming a
more common avenue for builders, contractors, fire engineers and certifiers seeking to achieve compliance
while reducing cost and program impacts.

However, as outlined below, the NCC provisions that permit insulation criteria to be waived are stringent
and conditional. They are not a general relaxation of the fire-resistance requirements for penetrations. If
the conditions are misunderstood, incompletely documented or not maintained on site, a penetration that
is freated as compliant may in fact be non-compliant and may increase the risk of fire spread, ignition of
nearby combustibles or loss of protection performance at the fire-separating element. Great care is
therefore required when applying these clauses.
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Understanding the NCC Compliance Framework

To better understand the approach, it is important to understand first the regulatory framework applicable
to service penetrations in building construction.

Building construction in Australia is primarily regulated by the NCC, with its three volumes:
Volume One: covering multi-residential, commercial, industrial, and public assembly buildings.
Volume Two: covering houses, small sheds, and residential outbuildings.

Volume Three: covering plumbing and drainage systems for all building types.

Together, these volumes form the primary set of technical design and construction rules for buildings in
Australia, establishing minimum standards for safety, health, amenity, accessibility and sustainability.

Within Volume One, Section C focuses on fire resistance. It sets the relevant performance requirements,
verification methods, deemed-to-satisfy provisions and specifications that must be followed and observed
in building construction.

The following requirements are particularly relevant for service penetrations:
Clause C1P8 - Fire protection of openings and penetrations

Includes the performance requirement set for building elements where penetrations occur for building
services.

Clause C1V4 - Fire safety verification method

Establishes the methodology for determining compliance of performance solutions through the
development of a performance-based design brief (PBDB).

Clause C4D15 - Openings for service installations

Establishes the deemed-to-satisfy requirements that are to be observed when determining compliance of
services penetrating a building element, especially with respect to integrity and insulation criteria
requirements

Specification 13 - Penetration of walls, floors and ceilings by services

Prescribes materials and methods of installation for services that penetrate a building element required to
have a fire resistance level (FRL).

Under the NCC, fire resistant construction relies on the concept of building elements being capable of
maintaining an adequate FRL. The FRL of a building element is composed of the following performance
criteria:

Structural adequacy - meaning the ability to maintain stability and adequate loadbearing capacity as
determined by AS 1530.4.

Integrity - meaning the ability to resist the passage of flames and hot gases specified in AS 1530.4.

Insulation - meaning the ability to maintain a temperature on the surface not exposed to the furnace
below the limits specified in AS 1530.4.
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Tested Systems, Conditional Waivers and Specification 13

The default approach to meet compliance regarding fire protection of services penetrating a building
element is the one that follows the pathway provided under Clause C4D15 - Openings for service
installation, paragraph (2)(a)(i), stating:

(2) An installation mentioned in (1) must comply with any one of the following:
(a) Tested systems — the following applies:
(i)  The service, building element and any protection method at the penetration —

(A) are identical with a prototype assembly of the service, building element and protection method which has
been tested in accordance with AS 4072.1 and AS 1530.4 and has achieved the required FRL, or
resistance to the incipient spread of fire; or

(B) differ from a prototype assembly of the service, building element and protection method in accordance
with Section 4 of AS 407211,

This pathway is the most comprehensive because it demonstrates compliance with both integrity and
insulation criteria. It relies on tested or assessed evidence against the relevant local standards and
therefore provides the strongest basis for confirming that the service, building element and protection
method perform together as a system. For this reason, it remains the default and most robust compliance
pathway used by industry.

Alternatively, compliance can be achieved by following the pathway provided under Clause C4D15 -
Openings for service installation, paragraph (2)(a)(ii), stating:
(2) An installation mentioned in (1) must comply with any one of the following:

(a) Tested systems — the following applies:
(-

(i) It complies with (i) except for the insulation criteria relating to the service if —
(A) the service is a pipe system comprised entirely of metal (excluding pipe seals or the like); and

(B) any combustible building element is not located within 100 mm of the service for a distance of 2 m from
the penetration,; and

(C) combustible material is not able to be located within 100 mm of the service for a distance of 2 m from the
penetration, and

(D) itis not located in a required exit,

This pathway allows the insulation criteria relating to the metal pipe service to be waived, but only if all
four additional requirements are satisfied. These requirements must be read together, not selectively. The
service must be entirely metal, relevant combustible building elements must be outside the prescribed
zone, combustible material must not be able to be located within that zone, and the penetration must not
be in a required exit. The effect is that compliance depends not only on the tested fire-stopping detail, but
also on site conditions around the penetration and on those conditions being maintained after installation.
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This pathway should therefore be treated as a limited concession to the default tested-system pathway,
not as an alternative default. Its restricted field of application creates several practical ramifications. A
compliant outcome may be compromised if combustible materials are later installed or stored within the
prescribed clearance zone, if surrounding construction changes, if future trades add services too close to
the penetration, or if the penetration is located in an area where the clause does not permit the
concession. In these situations, the omission of insulation can no longer be justified under the clause, which
may result in non-compliance and may require rectification after the penetration has already been
installed. The risk is not limited to the original design decision; it extends to construction sequencing, future
fit-out, maintenance and building management.

Finally, another alternative pathway for compliance is provided under Clause C4D15 - Openings for
service installation, paragraph (2)(c)(i), in conjunction with the relevant clauses of Specification 13 -
Penetration of walls, floors and ceilings by services, stating:

(2) An installation mentioned in (1) must comply with any one of the following:
(c) Compliance with Specification 13 — the following applies:

(i)  The service is a pipe system comprised entirely of metal (excluding pipe seals or the like) and is installed in
accordance with Specification 13 and it —

(A) penetrates a wall, floor or ceiling, but not a ceiling required to have a resistance to the incipient spread of
fire; and

(B) connects not more than 2 fire compartments in addition to any fire-resisting service shafts; and
(C) does not contain a flammable or combustible liquid or gas.

(...)

S13C3 Metal pipe systems

(1) Apipe system comprised entirely of metal (excluding pipe seals or the like) that is not normally filled with liquid must
not be located within 100 mm, for a distance of 2 m from the penetration, of any combustible building element or a
position where combustible material may be located, and must be constructed of —

(a) copper alloy or stainless steel with a wall thickness of at least 1 mm, or
(b) castiron or steel (other than stainless steel) with a wall thickness of at least 2 mm.
(2) An opening for a pipe system comprised entirely of metal (excluding pipe seals or the like) must —
(a) be neatly formed, cut or drilled; and
(b) be no closer than 200 mm to any other service penetration; and
(c) accommodate only one pipe.

(3) A pipe system comprised entirely of metal (excluding pipe seals or the like) must be wrapped but must not be lagged
or enclosed in thermal insulation over the length of its penetration of a wall, floor or ceiling unless the lagging or
thermal insulation fulfils the requirements of S13C7.

(4) The gap between a metal pipe and the wall, floor or ceiling it penetrates must be fire-stopped in accordance with S13C7.
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(...)
S13C7 Fire-stopping

(1) Material: The material used for the fire-stopping of service penetrations must be concrete, high-temperature mineral
fibre, high-temperature ceramic fibre or other material that does not flow at a temperature below 1120°C when tested
in accordance with ISO 540, and must have —

(a) demonstrated in a system tested in accordance with C4D15(2)(a) that it does not impair the fire-resisting
performance of the building element in which it is installed, or

b) demonstrated in a test in accordance with (5) that it does not impair the fire-resisting performance of the test slab.

(2) Installation: Fire-stopping material must be packed into the gap between the service and wall, floor or ceiling in a
manner, and compressed to the same degree, as adopted for testing under (1)(a) or (b).

(3) Hollow construction: If a pipe penetrates a hollow wall (such as a stud wall, a cavity wall or a wall of hollow
blockwork) or a hollow floor/ceiling system, the cavity must be so framed and packed with fire-stopping material that
is —

(a) installed in accordance with (2) to a thickness of 25 mm all round the service for the full length of the penetration;
and

(b) restrained, independently of the service, from moving or parting from the surfaces of the service and of the wall,
floor or ceiling.

(...)
(5) Test: The test to demonstrate compliance of a fire-stopping material with this Specification must be conducted as follows:

(a) The test specimen must comprise a concrete slab not less than 1 m square and not more than 100 mm thick, and
appropriately reinforced if necessary for structural adequacy during manufacture, transport and testing.

(b) The slab must have a hole 50 mm in diameter through the centre and the hole must be packed with the fire-stopping
material.

(c) The slab must be conditioned in accordance with AS 1530.4,

(d) Two thermocouples complying with AS 15304 must be attached to the upper surface of the packing each about 5
mm from its centre.

(e) The slab must be tested on flat generally in accordance with Section 10 of AS 1530.4 and must achieve an FRL of
60/60/60 or as otherwise required

This pathway provides another avenue to demonstrate compliance and may also result in insulation
criteria being waived, particularly when read in conjunction with Clause C4D15(2)(a) or when relying on the
alternative testing procedure outlined in Specification 13, Clause S13C7(1)(b). However, it is not a simplified
exemption. It remains conditional and requires the metal pipe system, opening, spacing, fire-stopping
material and installation method to align with the relevant Specification 13 requirements.

As with the previous approach, compliance depends on meeting a defined set of conditions. These include,
but are not limited to, the service not normally being filled with liquid, maintaining the minimum distance
from combustible materials, maintaining the required separation from other penetrations, and using
fire-stopping material that does not flow at temperatures below 1120 °C when tested in accordance with
ISO 540.

This pathway also has a restricted field of application, and the risk of non-compliance increases if it is used
without a complete understanding of the clause limitations. Insulation cannot simply be omitted on the
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basis of broad assumptions, such as “the pipe is filled with water”. The relevant service type, pipe material,
wall thickness, penetration spacing, combustible material clearance, fire-stopping material and
installation conditions all need to be verified. If any of these conditions are not met or are later altered, the
compliance basis for waiving insulation may no longer be valid.

Why Waiving Insulation Requires Careful Control

Waiving the insulation criteria for metal pipe penetrations can reduce cost and program impacts, but itis a
conditional compliance pathway with significant ramifications if applied incorrectly. Under the NCC, the
concession is available only in specific scenarios and only where the nominated requirements are satisfied
together. Those requirements relate not just to the penetration detail itself, but also to the surrounding
construction, combustible material clearances, service configuration, fire-stopping materials, adjacent
penetrations and building use. Because these conditions can change during construction, fit-out,
maintenance or future building occupation, a penetration that was initially assessed as compliant may
later become non-compliant. For that reason, any decision to waive insulation criteria should be carefully
justified, documented and controlled, with ongoing attention to the site conditions that support the
compliance pathway.

References
Documents

1. ABCB (Australian Building Codes Board), 2022, National Construction Code Volume One, ABCB.

N FIREFLY




