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Abstract: In the division of tasks for design & construction of engineered structures the traditional
approach had the Project Design Engineer being liable for designing only for the in-service life &
intended use of the finished structure. This approach has been obsolete now for many years, as
evidenced by existing OHS / WHS regulation. This legislation requires Project Design Engineers to
consider the safety of their designs during foreseeable construction, maintenance, operation and
demolition activities, as well as in-service — but only in relation to workplaces. Examples of successful
prosecutions in Victoria demonstrate this. Designers ought to note that they cannot contract out of those
duties.

Similarly, the more recent emergence of Safety in Design (SiD) concepts & practice has fortified this
trend and obliges the Project Design Engineer also to take into account for safety’s sake the materials
selected, possible construction methods as well work methods for maintenance, operation & demolition /
dismantling / disposal, and consideration of available knowledge about, & compliance with, relevant
Codes and Standards. There are additional implications from this for structural concrete designers.

Some as-yet untested liability implications from progressive collapse scenarios are also discussed.
Existing provisions in AS 3600 & Commentary are shown already to extend beyond the basic design
function to include verification of as-built construction as complying with design requirements. The
question is asked whether a design (drawings and specification) can claim compliance with AS 3600 if it
does not address conformance assessment and quality verification.
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1. Introduction

Consideration of legal aspects in the environment of applied engineering, be it for design or construction, is
not necessarily straightforward. Laws create rights and responsibilities for various parties, but they do not
magically take effect or compel compliance. They need to be enforced by legal processes, or perhaps the
possibility / threat / risk of enforcement is sufficient for the parties involved to behave in ways which comply
with imposed or agreed terms. In some ways the effective reality of a law, as an imposed external control,
could be said not to exist unless and until tested in a Court with a subsequent judgment made, by which
precedent Case Law evolves.

The enterprise and process of engineering design and construction is usually commercially driven, and for
all the parties involved. Each wants assurance that their professional activity will deliver the expected benefit
to their own business. This necessarily involves aspects of competence, compliance (with various legal
obligations), conformance (between design AND construction) and how to verify each of these.

This paper will touch on completed Australian prosecutions of designers to demonstrate that these legal
aspects are not theoretical, and it will also speculate about the legal implications from a major tunnel failure
in Japan in 2012.

2. WHS Regulation, expectations and prosecutions

Rarely do we hear of completed structures suffering from failure and collapse, with or without consequent
injury to persons or damage to property. The construction phase, wherein a project is in various stages of
structural incompleteness and prior to the notional “service life” commencing, is the most hazardous period
in the life of any project. It is not the case that the designer cannot be liable for failures during construction.



There are examples of structures failing during construction — that is, prior to the building being used for the
purpose (service life) for which it was designed - and the structural designer (of the finished building),
sometimes along with other parties, being held liable as having breached Workplace Health and Safety
(WHS) law. Successful prosecutions by Worksafe Victoria in the Melbourne Magistrates’ Court (similar from
other jurisdictions would be expected) include :

e On 08/12/2011 a 90m section of canopy of a warehouse building under construction collapsed,
impacting nearby construction workers. Designer convicted and fined $40,000 (Determination
16/08/13)

e On 22/12/2006 the 80t erected steel framing for a warehouse building under construction collapsed
due to high winds and lack of temporary bracing. The designer (of the building) should have
conceived at least one safe method of erection and made explicit provision for any necessary
temporary bracing. Designer fined $28,000 without conviction. (Determination 20/08/09)

Had either of these cases above caused any personal injury or fatality then the associated fines could well
have been up to ten times greater.

A further and more recent example of designer liability during construction played out in NSW, but in this
case the applicable law was not WHS but Trade Practices conduct. This is to emphasise a case of pure
financial risk, prior to any safety implications emerging, and it is further notable that the design engineer
was sued by the project developer, with whom he had no direct contractual connection. (ref 1) In 2010 the
raft slab and footing system for a proposed and partially constructed 10-story development were found to
be defective. Subsequently it was shown that the design itself was defective (the builder had constructed
as specified) and that the structural concrete designer had engaged in misleading and deceptive conduct
by issuing a Certificate of Compliance with the NCC for the design when, in fact, the design did not comply.
The upstream parties of builder, developer and financier had ultimately relied upon this Certification. The
NSW Court of Appeal found for the Developer and awarded $3.37M damages against the designer.
(Determination 24/09/20).

3. What is Safety in Design (SiD)?

There is no one fixed definition concerning the practices of engineering and design. At the heart of the
matter though, design is essentially an intellectual activity seeking to ensure there are no surprises —
failures, unintended consequences, uncertainties or otherwise - in its own practical outworking. The purpose
and focus of an engineering design is not the design itself but what is physically created by its application.
In relation to structural engineering this involves not only the end use / service life but also the processes of
manufacture and construction. The degree to which a design can be said to be “good’ or “bad” relates to
how it achieves the desired outcomes (which by definition are known and specified) and avoids all adverse
outcomes (not necessarily always foreseen, but arguably should be). From this it is apparent that in addition
to compliance and conformance, as discussed previously, there is an overarching aspiration that what
gets constructed ought to be fit for purpose, and that design is simply a means to that end. Assuming that
a design correctly fulfils all requirements for the intended purpose (which includes aspects other than just
compliance with legal obligations) then conformance of the construction to the design is required.

And so to Safety in Design (SiD), which is now codified in regulation. “Safe design means the integration of
control measures early in the design process to eliminate or, if this is not reasonably practicable, minimize
risks to health and safety throughout the life of a structure being designed.” (ref 2) SiD concepts and specific
provisions are an extension of those already undergirding Workplace Health and Safety (WHS) obligations
through related legislation in all jurisdictions. The Safe Work Australia Code of Practice (a model code on
which State-based regulation is based) goes on to specify that SiD concepts apply when making decisions
about “the design and its intended purpose; materials to be used; possible methods of construction,
maintenance, operation, demolition or dismantling and disposal; what legislation, codes of practice and
standards need to be considered and complied with.” (ref 2)

4. Liability, contracts and insurance

Contracts typically govern the conduct of the various parties involved in a construction project. Among the
essential components for any valid contract (which, we are reminded, is an agreement between two parties



that is enforceable at law) is that a contract must have a lawful object. Hence any contract which doesn’t
allow for or attempts to preclude duties imposed by law on either of the parties involved is defective, at least
in the provisions regarding these duties. For example, a widespread principle in WHS law is that a designer
of a building or structure to be used as a workplace must ensure that it is designed to be safe and without
health risks when used as intended. This is in addition to the builder’s duty to the building user re workplace
health & safety in the completed construction. It is also a legal requirement (via the NCC) that the design of
any building considers & provides for robustness. A design contract which seeks to exclude this from the
designer’s scope of works is not valid.

Legal provisions and implications for engineering decision-makers in design and construction have been
progressively tightening in Australia. Various jurisdictions now have laws regarding Industrial Manslaughter
on the basis of criminal “recklessness” — where a hazard was known about but was ignored and then causes
a death. Further to this, and of greater concern to designers because it involves foreseeability, some
jurisdictions have added liability for criminal “negligence” — where a hazard ought to have been known about,
considered and managed but was not, causing a death.

Aside from the criminal prosecutions themselves arising from charges of recklessness or negligence, the
affected engineer needs to be aware also of implications for any professional indemnity (Pl) insurance they
may hope to rely upon in the event of an adverse outcome. Under the longstanding Public Policy Principle
one cannot insure against criminal acts.

5. Case study : Failure initiation vs Failure extent

Some analysis is here presented about an actual major structural failure, the extent of which was the result
of the design (but which was not responsible for the failure’s initiation). Investigations published in English
are minimal (ref 3) but suggest that all the emphasis has been on understanding the causes of the collapse
and recommendations to prevent recurrence. This is plainly of benefit but no distinction in the Japanese
analysis is made between the initiation and the extent of the collapse.

On 02/12/2012 a catastrophic collapse of precast concrete ceiling panels onto live traffic occurred in the
Sasago Tunnel near Kofu, Japan. Nine road users died as a result of the panels collapsing along 140m of
the tunnel roadway. Findings have been available since July 2013 which focus upon the behaviour of the
connection system anchoring the ceiling structure into the tunnel lining over. The superficial resemblance
to the Boston Big Dig tunnel collapse in July 2006, which also involved failure of adhesive anchors, has
obscured a much larger failure of engineering design which has widespread application to many, if not all,
structures past, present and future concerning risk of progressive collapse. Study of the steel framework
anchored into the tunnel roof, and which supported the precast concrete ceiling panels, reveals largely
uninterrupted longitudinal continuity such that progressive / disproportionate collapse would have been
inevitable. And entirely foreseeable. Why should the structural designer of this ceiling system not be liable
for the consequences of the extent of damage?

As of 2016 in Australia the NCC (BP1.1(a)(iii) and BV2) has made it a legal requirement for robustness (ie
resistance to progressive / disproportionate collapse) to be accounted for. In relation to buildings this is
another example of a structural designer’s duty which must not be excluded from their contractual scope of
works. What might be considered simply applying a fundamental engineering principle is now a Regulated
duty.

6. NCC, AS 3600 and design standards

The importance of Australia’s National Construction Code (NCC) to the regulation of the design and
construction industries has been emphasized in recent years in response to major problems on several
projects. It considers both design and construction, and not in isolation from each other. Indeed it requires
that evidence is needed to be able to show that the NCC requirements have been met in relation to the
CONSTRUCTED building, using materials, products, forms of construction and DESIGNS that are fit for
their intended purpose (refer NCC Vol 1 Part A5, and BP1.1). The Performance Requirements also obligate
the structural designer to verify the design for robustness in relation to overall stability and resistance to
disproportionate damage. This is the legal requirement of the NCC and cannot be contracted out of.



Consequently AS 3600, which is cited by the NCC as the Deemed-to-Satisfy (DtS) provisions for structural
concrete design, emphasizes not just design but also construction. Its secondary objective is to provide
criteria against which the finished structure can be assessed for conformance with the relevant design
requirements. The “relevant design requirements” are not just the specific design documents for a given
project (which is the appropriate context for “conformance”) but also the peak requirements from the NCC
(a matter of “compliance” — for both the design AND the construction).

7. Conclusions for the structural concrete engineer

Service provision contracts entered into by structural concrete engineers must comply with regulation that
is applicable for the specific jurisdiction and for the nature of the project concerned. Duties extend both to
design and construction activities, AND the design must consider the construction required. Buildings that
are classified must comply with the National Construction Code (NCC) in all Australian States and
Territories, in particular with the Performance Requirements, and with the relevant Building Act. This
includes mandatory design for robustness. In addition there are State and Territory-based workplace health
and safety (WHS) duties which require compliance in relation to projects intended to be used as workplaces.
This includes buildings (as per the NCC) and can include non-buildings from the civil engineering sector.
As a consequence of WHS regulation the designing structural engineer may be obliged to consider, & make
provision for, at least one safe method of construction (regardless of whether the builder may opt for a
different method), as well as consider safety-based decisions about materials to be used, and make
provision for foreseeable activities such as maintenance, operation, demolition or disposal in the life of the
building / structure.

Workplace Safety regulators provide guidance for safe design of buildings and may recommend that
designers carry out a Preliminary Hazard Analysis considering the building’s intended purpose, which can
include

It is recommended that any engineers issuing Certification (for design or construction) under the provisions
of Regulation and/or a service Contract should, as a minimum :

e clearly identify themselves and their qualifications, and any relevant registration number.

e delineate which aspects they are certifying (even stressing which aspects they are not certifying),
along with citing any references against which compliance has been assessed. Any applicable
limitations or provisos should also be stated.

e ensure, when certifying as a registered engineer, that all obligations for that jurisdiction have been
met - especially regarding the exercise of required expertise and judgment (not to be delegated),
the veracity of work cited by any supervised engineers, and that claims concerning on-site
inspections are true and evidence-based.

Designing engineers offering certifying services should plainly adopt best-practice and should review the
terms of their professional indemnity insurances to ensure they are covered for claims associated with
defective certificates.

In relation to structural concrete engineers, in both design and construction, a working understanding is
essential of the National Construction Code (NCC) obligations and of AS 3600, as cited by NCC, noting that
contract conditions cannot validly relieve these obligations. Consequently, any invalid draft contract clauses
should be struck out.

In relation to Safety in Design (SiD) and the concept development phase of a project, decisions that a
structural concrete engineer needs to make could be influenced by the inherent safety benefits afforded by
prefabricated concrete (versus in-situ) construction given that it involves far fewer operations of on-site
materials handling and on-site man hours. Other practical compliance benefits include enhanced confidence
in the verification of completed concrete quality (because of superior conditions for compaction and superior
in-factory curing conditions prior to delivery to site) and conformance to the design documentation due
manufacturing disciplines and factory conditions.
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