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Abstract 

Seismic bracing of non-structural components including mechanical, electrical, plumbing, and fire 
(MEPF) systems is a fundamental aspect of building resilience. AS 1170.4 has long 
acknowledged this need, and the 2024 update introduces significant revisions to Section 8, 
particularly in threshold values and classification criteria. These changes represent a shift in 
application scope and have meaningful implications for compliance and design decisions across 
the industry. 

This paper presents a comparative analysis of AS 1170.4:2007 and AS 1170.4:2024 alongside 
ASCE 7-22 Chapter 13 (United States), both of which have established frameworks for seismic 
restraint of building services. Key differences are examined across exemption thresholds, bracing 
logic, component classifications, and practical implementation. The comparison highlights areas 
where clearer guidance, broader coordination, or alternate methodologies may benefit the 
Australian approach. 

The paper discusses the implications of these differences for designers, contractors, and building 
owners. It also outlines recommendations to support more consistent outcomes, including 
enhanced coordination across disciplines, performance-based exemption pathways, and 
consideration of certification practices. As expectations around seismic resilience continue to 
evolve, ensuring that Australian standards remain practical, effective, and informed by global 
practice is vital for safety, reliability, and post-event recovery. 

Keywords: AS 1170.4; Non-structural components; Weight-based exemptions, Component 
Importance Level Ic,  International standard, Comparative analysis 

1 Introduction 
Non-structural damage often results in immediate and personal consequences. Falling ceiling 
tiles, ruptured pipes, dislodged equipment, and collapsed services can injure occupants, obstruct 
evacuation routes, and compromise fire safety systems. Even when the primary structure remains 
intact, failures in non-structural components can delay evacuation, endanger emergency 
responders, and cause serious harm to building users. 

The functional impacts are equally significant. Hospitals, airports, data centres, laboratories, and 
commercial facilities may remain structurally sound yet become inoperable when essential 
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services fail. This can lead to economic disruption, delayed emergency response, and prolonged 
post-event downtime, often exceeding the cost of structural repairs. 

Australia’s previous seismic framework for non-structural components, AS 1170.4:2007, reflected 
the country’s relatively low hazard profile and adopted a simplified approach to exemptions. Many 
services were excluded from restraint based on size thresholds such as pipe diameter, duct 
dimensions, or hanger length, with limited consideration of interaction between services, falling 
hazards, continuity of use, or consequences for occupants. 

The 2024 revision, AS 1170.4:2024, introduces a more performance-based approach. Section 8 
has been updated to address drift compatibility, operational continuity in Importance Level 4 
facilities, minimum separations to prevent impact, and a new exemption logic based on weight. 
Instead of assuming that dimensional limits indicate low risk, exemptions are now linked to 
operating mass, support conditions, and the need for post-event functionality. 

By comparison, ASCE 7-22, developed in the context of higher seismicity in the United States, 
has long treated exemptions as conditional rather than automatic. The American framework 
emphasises restraint of services that could fall, leak, block egress, injure occupants, or impair 
firefighting capability. Exemptions are tied to mass, support configuration, function, and 
interaction risk rather than pipe size or duct area. Critical systems, particularly in hospitals and 
emergency facilities, are expected to remain operational after an event. 

This paper compares how exemptions for non-structural components are addressed in AS 
1170.4:2007, AS 1170.4:2024, and ASCE 7-22, with a focus on mechanical, electrical, fire, 
plumbing, and medical gas systems. The analysis considers Typical Importance Level buildings 
and post-disaster facilities separately. Rather than comparing numerical values, the discussion 
examines the underlying exemption philosophies, their life safety implications, and their relevance 
to Australian hazard conditions. 

2 Comparison of Exemptions for Non-structural MEP-F Components 
in AS 1170.4:2007 & 2024 and ASCE 7-22  

In this section, we compare exemption provisions under AS 1170.4 and ASCE 7-22, and it is first 
necessary to clarify how each standard classifies non-structural components and buildings in 
terms of post-earthquake functionality. Both standards use a component importance factor to 
distinguish services that must remain operational after an earthquake from those that are not 
expected to function immediately. AS 1170.4 uses Ic, while ASCE uses Ip, but their intent is closely 
aligned. A factor of 1.0 applies to typical services in standard buildings, while 1.5 is assigned to 
components that support life safety, post-disaster operation, or the containment or delivery of 
hazardous substances above specified thresholds.  

The building classification terminology also differs. AS 1170.4 refers to Importance Level 4 (IL4) 
buildings, while ASCE uses Risk Category IV. Despite different naming, both categories cover 
facilities expected to remain operational after an earthquake, such as hospitals, emergency 
services infrastructure, and critical utility or communications facilities. For the purposes of this 
paper:  

- Clause 2.1 compares exemptions for components where Ic=Ip=1.0, meaning non-
essential systems that are not required to operate immediately after an earthquake.  
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- Clause 2.2 covers components where Ic=Ip=1.5, including those in IL4/Risk Category IV 
buildings, systems required to remain operational after an earthquake, and services 
involving hazardous materials in quantities that trigger post-event performance 
requirements. 

2.1 Non-structural MEP-F Components with Ic=Ip=1 
This section compares exemption provisions for components that are not required to operate 
immediately after an earthquake and do not involve hazardous substances above threshold 
quantities. The focus is on practical exemption conditions across ductwork, pipework, electrical 
containment, fire services, hazardous piping, and discrete or linear components. 

a. Ductwork 

Earlier Australian provisions relied mainly on basic geometric criteria. Small rectangular ducts 
under 0.4 m² in area, round ducts below roughly 700 mm diameter, or ducts suspended from 
hangers shorter than 300 mm were typically treated as exempt. Weight, interaction, function, or 
potential displacement were not central to the exemption logic. 

This approach has now shifted to weight-based criteria. Exemption applies only when the duct 
operating weight is low—generally under about 10 kg/m, increasing to roughly 30 kg/m where the 
suspension height is very short. Short supports no longer provide automatic exemption, and 
geometry alone is not considered sufficient justification. 

In contrast, the U.S. framework does not rely on a single trigger. Still, it permits exemption through 
conditional pathways, provided the duct is not part of smoke control, toxic or flammable systems, 
or post-event functions. One pathway focuses on installation configuration and support capacity. 
Exemption may apply where the duct is positively attached, suspended from short hangers 
(typically 300–600 mm), supported by rods sized within defined strength limits, and protected from 
interaction through flexible connections or separation. Another pathway combines size and weight 
constraints, requiring the cross-sectional area to be below about 0.557 m² and operating weight 
under about 30 kg/m, again assuming adequate attachment and clearance. In all cases, 
exemption depends on multiple demonstrated conditions rather than a single rule 

 AS1170.4 uses a simple weight screen suited to lower hazard regions, while the ASCE provides 
more flexible but layered pathways requiring confirmation of installation quality and configuration. 

b. Distribution Pipework (Mechanical and Hydraulic, Non-Fire) 

Pipework exemptions were historically based on diameter and support height to remain 
unrestrained, especially where hangers were 300 mm or shorter. Function, mass, or interaction 
risk were not directly referenced. 

The updated approach removes diameter as the default trigger and applies exemption only when 
operating weight falls within defined limits. Lightweight pipes may qualify, and short supports can 
increase the allowable mass, but support length alone no longer grants relief. The only remaining 
size allowance applies to hazardous pipes 25 mm or below, and even this is tightly defined. 

The U.S. system also avoids diameter as a standalone criterion. Exemption is conditional on low 
importance, positive attachment, light weight, and configurations that accommodate movement 
without causing damage. Grouped services on trapeze supports may be exempt only if the 
combined load, hanger spacing, and attachment meet specified requirements. System function 
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and installation details determine whether restraint is necessary. The U.S. model can also extend 
conditional relief to grouped pipework on shared supports when performance criteria are met. 

 

c. Fire Pipework 

Previously, there was no distinct treatment for fire services, and smaller lines were often assumed 
exempt under general pipe rules, particularly below 64 mm or with short supports. This created 
inconsistent interpretations despite the different functional roles of fire infrastructure. 

The current Australian provisions now define a narrow exemption for fire pipework up to 50 mm, 
but only in non-IL4 buildings and only where immediate post-event operation is not required. 
Larger pipes or those in essential facilities require restraint unless covered by the hazardous 25 
mm allowance. However, some ambiguity exists because the standard does not clearly identify 
which fire services in IL2 or IL3 buildings should remain operational after an earthquake, leaving 
room for interpretation. 

Under the U.S. approach, restraint of fire mains, risers, and feed lines is mandatory regardless of 
diameter, drawing from NFPA 13. Only small branch lines may be exempt and only where 
individually supported, lightweight, positively attached, and not at risk of detachment or 
interaction. Requirements are further influenced by seismic hazard, with stricter obligations in 
higher-risk zones. 

The Australian revision simplifies application in low-seismic regions but may leave essential post-
event fire services under-classified in some building types. The U.S. model links restraint directly 
to function and hazard, offering flexibility in low-risk regions and stricter bracing in higher-risk 
areas. 

d. Flammable and Hazardous Pipework 

Earlier Australian rules exempted gas piping under 25 mm internal diameter regardless of 
contents, function, or leakage consequences. No differentiation was made between natural gas, 
medical gas, or other hazardous media. 

The revised framework retains the 25 mm size limit but adds conditions: the building must not be 
Importance Level 4, and the system must not require immediate post-event operation. Anything 
above that threshold, or located in essential facilities, must be restrained. The rule applies 
nationally without scaling for seismicity but is moderated by building function and operational 
requirements. 

In the U.S., limited exemptions may apply to small hazardous pipes only if multiple installation 
and performance conditions are met, typically involving short supports, secure attachment, and 
protection against impact. The maximum allowable diameter can vary by seismic design category, 
with stricter limits in higher hazard zones. Pipes that do not satisfy every requirement must be 
restrained. 

e. Electrical Containment (Trays, Busducts, Raceways, Conduits) 

Electrical trays and raceways were not explicitly exempt under earlier Australian provisions, and 
exemption was sometimes inferred based on conduit diameters under 64 mm. Busducts and tray-
supported systems were not directly addressed, leading to variable interpretation. 
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The updated approach replaces diameter with weight-based thresholds. Containment systems 
are only exempt where operating weight is under about 10 kg/m, or up to about 30 kg/m when 
suspended from supports shorter than 300 mm. Geometry alone no longer provides relief. 

The U.S. model again uses conditional exemption linked to function, attachment, configuration, 
and consequence. Small conduits may qualify where they are individually supported and 
lightweight, but trays and raceways linked to essential services or spanning discontinuities must 
be restrained. 

Both frameworks now treat electrical containment as non-exempt unless it is clearly lightweight 
and non-essential. The Australian provisions rely on simplified national thresholds while the U.S. 
system maintains conditional flexibility. 

f. General Linear and Discrete Components 

Under earlier Australian rules, there was no defined exemption pathway for general linear services 
or standalone equipment . Exemptions were inferred from pipe and duct allowances or restricted 
to buildings in the least stringent classification. 

The revised provisions apply the same weight-based exemption across linear services and 
discrete components. Items may be exempt where their operating weight is less than about 10 
kg/m, or up to 30 kg/m where supports are under 300 mm. However, no explicit relief is provided 
for temporary components, movable items, furniture, mobile plant, or low-lying equipment with 
limited overturning risk. Moderate-weight items located near the floor are not separately 
addressed. 

The U.S. model includes multiple exemption types based on configuration, service duration, 
weight, mobility, and centre-of-mass height. Mobile or temporary items, furniture other than 
storage cabinets, and components under defined weight and height limits may be left 
unrestrained. Lightweight linear systems may be exempt below about 7.4 kg/m, and discrete items 
may qualify when total mass is under roughly 181 kg with a low centre of gravity, provided flexible 
connections are used. Components under about 9 kg may be exempt regardless of height. 

Both standards focus on reducing risk in low-consequence scenarios, but the Australian approach 
uses a uniform weight screen and does not account for mobility or installation height. The U.S. 
framework accommodates a broader range of practical conditions while still applying restraint in 
higher-severity contexts. 

g. Overall Alignment (Ic=Ip=1) 

The move from diameter and geometry-based exemptions toward weight and configuration 
criteria aligns the newer Australian provisions more closely with performance-based thinking used 
elsewhere. Both frameworks target lightweight, non-essential components for exemption while 
requiring restraint where interaction, displacement or post-event function present higher risk. The 
key difference lies in method: As1170.4 adopts a conservative national screen for simplicity in 
low-hazard regions, while the other uses conditional pathways tied to installation quality, function, 
and seismic demand. Table 1 summarises exemption provisions for non-structural MEP-F 
components with Ic = Ip = 1 under AS 1170.4:2007, AS 1170.4:2024, and ASCE 7-22. 
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2.2. Non-structural MEP-F Components with Ic=Ip=1.5 

In AS 1170.4:2024, the underlying assumption is that post-disaster facilities (IL4)—and any 
components in IL2 or IL3 buildings that must remain functional immediately after an earthquake—
should not rely on the general exemption rules intended for ordinary buildings. Both the 2007 and 
2024 editions direct designers to undertake a special study to identify which non-structural 
components must remain operational and therefore require restraint. However, neither version 
provides prescriptive criteria or a structured method for distinguishing between critical and non-

Item AS 1170.4:2007 AS 1170.4:2024 ASCE 7-22 

General 
Exemptions 

Limited to EDC I 
structures 

No general exemptions. All components 
assessed underweight or function criteria. 

Explicit exemptions for furniture (excluding 
storage cabinets), temporary items, and 
routinely movable equipment.  
Conditional relief for lightweight linear 
components and medium to light-weight 
discrete components where support and 
attachment rules are met. 

Mechanical 
Ductwork 

Size-based relief 
for individually 
supported small 
ducts. 

Weight-based exemptions for linear or 
discrete Components. Higher limit permitted 
with short supports. Applies only to 
individually supported, non-operational 
components post-event. 

For non-hazardous, non-smoke-control 
ducts: 
Path 1: force/support-based conditions for 
trapeze systems 
Path 2: Size + weight limits with attachment, 
clearance and interaction controls 

Non-Fire 
Pipework 

Diameter-based 
exemption for 
individually 
supported pipes. 

Weight-based exemptions for linear or 
discrete Components. Higher limit permitted 
with short supports. Applies only to 
individually supported, non-operational 
components post-event. 

Conditional exemption for bundled or 
individual pipes, tied to Ip, support 
configuration, clearance, force level and 
seismic design category. 

Cable 
Distribution 

Small conduits 
exempt by 
diameter if 
individually 
supported. 

Weight-based exemptions for linear or 
discrete Components. Higher limit permitted 
with short supports. Applies only to 
individually supported, non-operational 
components post-event. 

Conditional relief for both trapeze-mounted 
and individual supports where importance, 
support and interaction criteria are met. 

Hazardous 
Pipework 

Gas piping <25 
mm exempt 

Size-based exemption retained only for 
hazardous pipes ≤25 mm ID where not 
operational post-event. 

Conditional exemptions based on Ip, support 
configuration, clearance and SDC rather than 
diameter alone. 

Fire Systems No exemption Fire Pipes ≤50 mm where not operational 
post-event. 

Mains, risers and feeds must be restrained 
regardless of size. Branch lines may be 
exempt under conditional attachment and 
layout requirements. 

Pneumatic 
Systems No exemption  No exemption  Limited exemption where support and 

interaction conditions are satisfied. 

Light Fixtures No exemption  No exemption  
Conditional exemptions based on support 
and interaction. 

Rotary/InLine 
Equipment No exemption  No exemption  

Weight-based conditional exemption for 
small in-line components in duct systems 
where Ip = 1 and attachment rules are met. 

Smoke 
Control No exemption  No exemption  No exemption  

Table 1-Non-structural MEP-F Components with Ic=Ip=1, AS1170.4:2007 & 2024, VS ASCE7- 22 
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critical services. In practice, the responsibility for defining which systems must function post-event 
typically sits with the client, architect, or principal consultant rather than the seismic designer. 

ASCE 7-22 adopts a different approach. While essential facilities in the United States are held to 
stringent performance expectations, the standard does not rely solely on a broad special-study 
mechanism. Instead, it provides conditional exemption pathways for minor or low-consequence 
services. Small distribution pipes, lightweight conduit runs, discrete mechanical or electrical units 
below prescribed mass limits, and limited-size duct sections may still be exempt—provided they 
are positively attached, isolated from interaction, and not associated with emergency, smoke-
control, toxic, or flammable functions. The clearest contrast is in ductwork treatment: ASCE 
includes explicit size-and-mass-based relief (e.g. under Exception 2), while AS 1170.4:2024 
removes all blanket duct exemptions in IL4 settings and defers decisions entirely to the special-
study process. 

The outcome is that both Australian editions recognise the elevated performance requirements of 
IL4 buildings, but neither offers the type of conditional, prescriptive exemptions available under 
ASCE. In the Australian model, restraint is assumed unless a project-specific study justifies 
otherwise. Under ASCE, low-risk components may still be exempt if they meet defined weight, 
function, and attachment criteria. This provides clarity and flexibility in the U.S. context, whereas 
Australian practice relies more heavily on interpretation and client direction. 

Table 2 summarises exemption provisions for non-structural MEP-F components with Ic=Ip=1.5 
under AS 1170.4:2007, AS 1170.4:2024, and ASCE 7-22. 

Table 2- Non-structural MEP-F Components with Ic=Ip=1.5, AS1170.4:2007 & 2024, VS ASCE7- 22 

Item AS 
1170.4:2007 

AS 
1170.4:20242 

ASCE 7-22 

General Exemption No exemption  No exemption  

Explicit exemptions for furniture (excluding storage 
cabinets), temporary items, and routinely movable 
equipment. Conditional Exemption for lightweight electrical 
and mechanical Discrete components that are positively 
fixed to structure weighing less than 9 kg 

Mechanical 
Ductwork No exemption  No exemption  

For non-hazardous, non-smoke-control ducts: Size + weight 
limits with attachment, clearance and interaction controls 

Piping distribution 
Systems(Non-Fire) No exemption  No exemption  

Conditional exemptions for individually supported tied to 
force/support/pipe size/Site hazard and clearance and 
interaction to other components 

Fire protection 
systems No exemption  No exemption  

Mains/risers/Feeds pipes fully restrained regardless of pipe 
size; branches conditional via support/layout conditions 

Cabling distribution 
Systems No exemption  No exemption  Size Based Exemption for Small Conduits 

Hazardous Pipe No exemption  No exemption  Conditional exemptions for individually supported tied to 
force/support/Site hazard level 

Smoke Control 
Systems No exemption  No exemption  No exemption  

pneumatic Systems No exemption  No exemption  Conditional exemptions based on Support and clearance and 
interaction to other components 

Light Fixture No exemption  No exemption  Conditional exemptions based on Support and clearance and 
interaction to other components 

Reciprocating or 
rotatory equipment No exemption  No exemption  Conditional weight-based Exemption for in-line components 

in the duct system 
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3 Recommendations to Support Practical Application of AS 
1170.4:2024 

AS 1170.4:2024 represents a major step forward in clarifying non-structural seismic restraint 
requirements, particularly through the removal of outdated size-based exemptions and the 
introduction of operating-weight criteria. However, industry experience indicates several areas 
where further refinement would improve implementation without undermining safety intent. The 
following recommendations address practical gaps relating to fire services, ductwork exemptions, 
IL4 special-study responsibilities, certification processes, and designer competency. These 
proposals are intended to support compliance, reduce ambiguity, and align Australian practice 
with international approaches where appropriate. 

3.1 Fire Pipe Exemptions 

Although AS 1170.4-2024 exempts fire service pipework with an internal diameter of 50 mm or 
less from seismic restraint, this single threshold may not fully account for how fire protection 
systems perform after an earthquake. Fire sprinkler and hydrant networks rely on the integrity of 
mains and larger distribution components, and damage to these elements could undermine 
system functionality even if smaller branches remain intact. 

In comparison, ASCE 7-22, developed for regions with higher seismicity and referencing NFPA 
13 for fire protection systems, places specific emphasis on restraining mains and cross-mains 
and considers the role of hanger configuration and support conditions. While Australia generally 
experiences lower seismic hazard, the essential role of fire systems suggests there is value in 
refining the current exemption rather than relying on diameter alone. Introducing supplementary 
measures, such as restraint for mains and risers, verification of sprinkler feed stability, or criteria 
linked to the building importance level could improve alignment with post-event performance 
expectations without leading to unnecessary over-design in low seismic regions. 

3.2 Ductwork Exemptions 

A comparison with ASCE 7-22 indicates that the current AS 1170.4 settings may lean on the 
conservative side relative to Australia’s generally lower seismic environment. The shift to a 10 
kg/m exemption limit may have been adopted as a simplified catch-all rule, partly because, in 
typical Australian practice, ductwork is not positively fixed to its trapeze, seismic-rated anchors 
are generally not used, and clearances from adjacent services are not always checked with 
seismic performance in mind. From a regulatory perspective, the lower threshold likely assumes 
that these ideal installation conditions cannot be relied upon in the field. 

To provide a more balanced and performance-based alternative, an additional exemption pathway 
could be introduced, similar in intent to provisions under ASCE 7-22. A suitable clause for AS 
1170.4 might state that ductwork is exempt from seismic restraint where all of the following 
conditions are met:  

a. The duct does not exceed 0.4 m² in cross-sectional area and 30 kg/m in operating weight, 
b. The duct is positively attached to each supporting trapeze or frame (e.g. via Tek screws 

or bolted fixings), 
c. The supporting trapeze or hanger system uses seismic-rated anchors where required, 
d. Adequate clearance is maintained to prevent impact with adjacent services or building 

components. 
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Introducing such a clause would retain the intent of the 10 kg/m limit while offering designers a 
practical pathway to exemption where the necessary installation measures are implemented, 
helping manage costs without compromising safety. Collectively, these refinements would yield a 
more comprehensive, testable, and construction-friendly Section 8, tightening alignment with 
ASCE practice while preserving the Australian framework. 

3.3 Distribution Pipework Exemptions 

In current Australian practice, small diameter pipes are routinely grouped on shared trapeze 
supports rather than being individually suspended. The existing exemption framework in AS 
1170.4:2024 does not recognise this configuration and instead evaluates each pipe as a 
separately supported component. This creates situations where otherwise lightweight bundled 
services require restraint simply because multiple runs occupy a single support frame. 

To better reflect installation practice while maintaining safety intent, an additional exemption 
pathway could be based on combined operating mass rather than pipe diameter or quantity. 
Pipework installed on a shared trapeze could be exempt from restraint where the total operating 
weight does not exceed the mass threshold already used in AS 1170.4 for individually supported 
pipes, each pipe is positively fixed to prevent dislodgement under displacement, adequate 
clearance is provided to avoid impact with adjacent services or building elements, and the system 
is neither required to function immediately after an earthquake nor used to convey hazardous 
contents above defined limits. 

This approach maintains the intent of the current mass-based exemption while giving designers 
a performance-based mechanism to account for grouped configurations. It also aligns more 
closely with the conditional pathways allowed under ASCE 7 for bundled services without 
introducing unnecessary restraint requirements in low hazard Australian settings. 

3.4 Clarifying Responsibility for Special Studies in IL4 Facilities 

AS 1170.4:2024 requires a special study for Importance Level 4 buildings to confirm that essential 
non-structural components will remain functional after an earthquake. While this intent is 
appropriate, the standard does not identify who is responsible for determining which services 
must operate after the event. It does not provide any mechanism to verify that those decisions 
have been applied correctly in the design. 

In practice, seismic bracing designers are not the parties who define operational continuity 
expectations and cannot make assumptions about building function. Responsibility for identifying 
critical systems rests with those who determine the performance intent of the facility. This typically 
includes the client or asset owner, the architect, the building services engineers, the builder, or 
the project specification team. These stakeholders are best positioned to determine which 
services, such as fire mains, essential electrical supply, medical gas infrastructure, 
communications networks, key air handling units, or critical plant areas, must remain operational 
after an earthquake. 

For the special study to be meaningful and correctly implemented, three steps are required: 

1. Operational areas and critical systems must be defined early in the design phase. 

2. These requirements should be documented in specifications or schedules rather than left 
to interpretation. 
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3. The seismic bracing designer must be provided with this information, so restraint decisions 
align with post-event expectations. 

The Engineers Australia Commentary on AS 1170.4:2024 reinforces this position. It notes that a 
special study is not limited to analytical checks but depends on clearly establishing which 
components are required for post-disaster functionality. It also makes clear that this responsibility 
does not sit solely with the seismic designer and must draw on those who understand operational 
needs. 

To improve confidence and prevent misclassification, an additional measure is recommended for 
IL4 projects: independent peer review of the special study and the associated non-structural 
restraint design. Peer review would help verify that critical systems have been correctly identified 
that restraints reflect the operational requirements, and that the intent of the standard has not 
been undermined by omission or interpretation. This approach is consistent with international 
practice for essential facilities and would support compliance with both the wording and objectives 
of the Australian framework. 

Without defined responsibility and some form of verification, there is a risk that critical services 
may be treated under the general exemption pathway or only restrained to IL2 or IL3 expectations. 
Introducing peer review as part of the process would strengthen accountability and better support 
operational continuity in post-disaster facilities. 

3.5. Certification and Construction Monitoring Responsibilities 

Clear responsibility allocation is essential for the effective design, installation, and certification of 
seismic restraint systems. Good practice in Australia and the United States distinguishes between 
the responsibilities of the seismic bracing designer, the installation contractor, and the site 
supervisor, and does not assume that engineering involvement replaces construction obligations. 

The seismic bracing designer is responsible for preparing the restraint design, issuing the design 
certificate, and, where engaged, carrying out construction monitoring to confirm that the installed 
works align with the design intent. Construction monitoring confirms general implementation but 
is not a substitute for installation supervision and does not transfer responsibility for installation 
quality verification to the engineer. 

Installation responsibility rests with the contractor and their site supervisors. They are accountable 
for supervising the works, installing restraints in accordance with the certified design and 
specification, and issuing an installation certificate or compliance declaration once works have 
been completed correctly. Only after installation is certified should the engineer undertake 
construction monitoring. That monitoring is a supplementary verification step and does not involve 
continuous attendance or inspection of every fixing. 

If these roles are not distinguished, there is a risk that contractors assume the engineer’s 
attendance replaces their responsibility to manage installation quality. Clearly separating duties 
helps ensure correct installation, preserves the life safety intent of restraint systems, and aligns 
with established certification models used internationally. 

To support accountability, improve installation quality, and align with current engineering practice, 
it is recommended that AS 1170.4 adopt a structured certification framework for seismic restraint 
systems. A three-step process is appropriate for most buildings, with an additional peer review 
step for critical post-disaster facilities: 
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1. Design Certification: A suitably qualified and experienced engineer prepares and certifies 
the seismic restraint design. The design certificate confirms compliance with the standard 
and with the project performance intent. 

2. Installation Certification: The contractor or supervising MEPF contractor is responsible for 
supervising works and issuing an installation certificate confirming that restraints have 
been installed in accordance with the certified design and specifications. 

3. Construction Monitoring Report: Following receipt of the installation certificate, the seismic 
design engineer may issue a construction report. This provides additional verification but 
does not replace contractor supervision or installation accountability. 

4. Peer Review for Importance Level 4 Projects: For Critical facilities requiring post-disaster 
functionality, independent peer review of the design and special study outcomes provides 
assurance that critical systems have been correctly identified and appropriately restrained. 

Embedding such a framework in the Standard would clarify professional and contractual roles, 
support consistent installation outcomes, reduce compliance risk, and align local practice with 
international expectations. 

3.6. Competency Expectations for Design Certification 

To ensure the safety of occupants and the reliability of seismic restraint systems, it is essential 
that design certificates are not signed by individuals without appropriate competency or 
experience. Using unqualified or non-specialist personnel increases the risk of non-compliant 
designs, improper detailing, and inadequate performance during an earthquake—particularly 
where restraints protect evacuation paths, emergency services, or critical building operations. For 
this reason, the responsibility for seismic bracing design and certification must rest with a suitably 
accredited and experienced professional. 

A recommended clause to include could be: 

“Design and certification must be undertaken by a competent and suitably qualified engineer, in 
accordance with relevant national/state-based registration requirements” 

4 Conclusion  
The transition from AS 1170.4:2007 to AS 1170.4:2024 marks a significant improvement in how 
non-structural components are treated in Australian seismic design. Replacing geometry-based 
exemptions with weight-based criteria creates a clearer framework that better reflects 
performance-based engineering and is appropriate for low to moderate hazard conditions. 
However, comparison with ASCE 7-22 highlights areas where further refinement could improve 
how exemptions, responsibilities and performance expectations are applied. 

For Importance Level 2 and 3 buildings, a fixed 10 kg/m limit may capture components that pose 
minimal risk where attachment quality and support can be verified. A conditional exemption model 
similar to ASCE’s approach for lightweight ductwork and services could provide flexibility without 
affecting safety. In the case of fire services, using a single diameter trigger does not fully reflect 
expected post-event functionality, and a more risk-informed approach would improve alignment 
with operational requirements. 
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For Importance Level 4 facilities, both editions of AS 1170.4 rely on a Special Study but give little 
direction on who defines which systems must remain operational. ASCE provides clearer 
guidance through conditional exemptions for small non-essential services while still mandating 
restraint for critical infrastructure. Clarifying how IL4 operational components are identified would 
improve both consistency and alignment with Engineers Australia commentary. 

Effective implementation also depends on competent design, correct installation and defined 
accountability. A structured certification model covering design, installation sign-off and 
construction reporting, undertaken by suitably qualified engineers, would improve clarity and 
reduce uncertainty during delivery. 

Overall, AS 1170.4:2024 provides a stronger foundation than the 2007 version, and only modest 
adjustments are needed to improve clarity and usability. Introducing conditional performance-
based pathways, clarifying responsibilities for IL4 systems and strengthening expectations around 
certification and competency would support consistent implementation and build industry 
confidence without adding unnecessary complexity. 
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