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SUMMARY 
 
The structural engineering profession is under some pressure.  The performance of some 
modern buildings in recent earthquakes have has been widely observed and questioned 
across the community.  Various newspapers have in recent times, published articles 
expressing concern about the structural integrity of various modern buildings.  These 
comments naturally attract the attention of the public who wonder what is going on within the 
structural engineering profession. 
 
This paper explores the possible issues and challenges.  It presents the perspective of the 
authors as to what are our obligations and responsibilities as structural engineers and 
concludes with some suggestions as to possible ways we, as a profession, can address the 
expressed concerns and improve the public’s confidence in structural engineering in New 
Zealand. 
 
INTRODUCTION 
 
We work in interesting times.  Structural engineers and the construction industry generally 
have been in the news a lot in recent years.  Sometimes it is for innovative new buildings such 
as the new multi-storey timber building at Canterbury University currently in construction and 
the new Christchurch library building.  Unfortunately though, all too often the news in recent 
years has been critical and casting doubt on the competency of the structural engineering 
profession.   
 
The performance of some modern buildings and structures have been widely observed and 
questioned across the community, from the collapse of the Southland Stadium in a storm to 
the performance of some modern buildings in the Kaikoura earthquake.  The seismic 
assessment of existing buildings has also raised questions about some modern building’s 
construction methods and materials along with inconsistencies in assessments completed by 
different engineers. 
 
We don’t think any of us signed up to work in an industry under stress and with our work subject 
to criticism.  The authors certainly didn’t.  We, as a profession, have a challenge on our hands. 
 
Challenges though, present opportunities. 
 
This paper explores the issues and challenges as the authors perceive them.  It discusses our 
observations of the opportunities these issues and challenges present for the structural 
engineering profession and concludes with some suggested approaches for consideration 
going forward 
 



 

 

ISSUES AND CHALLENGES  
 
The physical world has thrown a few curve balls in recent years from increasingly unpredictable 
weather patterns and significant storms to the recent spate of earthquakes after an extended 
period of relative quiet in New Zealand.  Buildings have been damaged, some have collapsed.   
 
People’s collective memory is notoriously short.  We haven’t had lot of recent experiences in 
New Zealand of natural phenomena of sufficient scale to cause widespread damage to the 
built environment from significant abrupt ground displacements, slips and rock falls and 
extensive liquefaction.  Notwithstanding that the historic record includes reminders that we live 
in the shaky isles.   
 
The performance of buildings and the construction industry have also been in the news a lot 
recently for other reasons.  These range from leaky building issues to the performance of some 
cladding systems in fire, not to mention the high costs of construction, lack of resources and 
low productivity in the building sector.   
 
These recent experiences have highlighted to the community that building failures can occur 
– not something the general public had been expecting.   
 
Additionally, society’s perceptions of risk appear to have changed over recent years.  For 
example, as the numbers dying in significant earthquakes in the developed world have 
plummeted over the course of the past century, so expectations have changed.  People now 
expect life safety in the event of a significant earthquake and now increasingly they also expect 
that buildings will be undamaged.   
 
The pace of change is accelerating.  Technology, for example, is providing new products, tools 
and ways to communicate, and these are changing and developing at a rapid and increasing 
pace.   
 
The challenges for the structural engineering profession in this evolving and changing world 
are numerous and multifaceted and include:  
 
Design Technology 
 
Technology is providing wonderful tools for structural engineering analysis, design and 
documentation.  This is however, resulting in an ever-greater reliance on technology.  The 
modelling tools now available allows less conservative designs and arguably encourages more 
complex solutions. 
 
The technology too can give a false impression to clients and contactors as to the 
completeness of the design process.  Whereas in earlier times concepts were drawn on butter 
paper by hand and looked like the sketches they were; now the concept drawings are often 
prepared as electronic drawings and can look ready for construction. 
 
Codes and Standards 
 
The structural codes and standards are complex and are tending to become ever more 
complex over time as additional considerations are added.  It is becoming increasingly more 
difficult for engineers to confirm compliance or remain fully abreast of the most recent 
additions. 
 



 

 

New Construction Materials and Methods 
 
New Zealand engineers are rightly proud of our innovative approach to developing new 
building solutions.  We were the first to develop lead rubber bearings to base isolate buildings 
after all.  Other less successfully implemented innovations include precast flooring systems 
which, while speeding construction, are now being identified as being more complex than 
previously appreciated with many more potential failure modes now identified than were 
considered during design. 
 
Communication Tools and Expectations 
 
Speedier communications technology is leading to expectations for instant responses from 
clients, other design team members and contractors.  Considered coordinated replies are 
challenging to provide in such circumstances. 
 
Communication tools allied with increasingly sophisticated design technology tools is also 
leading to client expectations that designs can be completed in increasingly shorter time 
periods.  This is challenging the very nature of the design process.  A process which is naturally 
initially somewhat chaotic in nature as options are explored and expectations defined, and 
which then gradually moves to an increasingly linear process resulting finally in a fully designed 
and documented building ready for construction.  A process where the veracity of the design 
can be tested progressively throughout its development. 
 
Wider Construction Industry Issues 
 
Construction industry woes across New Zealand have been well publicised in recent years 
from a lack of resources to the recent bankruptcy of some construction contractors.  These 
can be due to the inappropriate allocation/transfer of risk, an issue that the engineering 
profession is not immune to as discussed later. 
 
Regulatory Environment 
 
The past 30 years has seen a hollowing out of the technical skill sets within those that manage 
the building regulatory environment even while it has got more complex.  Our experience is 
that Territorial Authorities (TAs) often don’t have the skills to check the design from a technical 
viewpoint.  This coupled with the joint and several responsibility regime where Councils have 
often been left to pick up large costs for leaky building has resulted in an increasingly risk 
adverse approach to managing the building regulatory environment.   
 
Commercial Pressures 
 
High and rapidly increasing construction costs across New Zealand are well documented and 
publicised.  Clients find they often can’t get as much building as they had wished for or 
expected.  This results in compromises in design outcomes, choices of materials and 
contractor procurement processes along with pressure on consultant teams’ fees and services 
provided.   
 
Risk Management 
 
Construction is a very capital-intensive industry. The risks are large for everyone involved but 
these often not well aligned with the rewards with widespread efforts at risk transfer between 
the different parties involved from owners, contractors, regulatory authorities to designers. 
We have also observed increasing use of complex procurement approaches and bespoke 
conditions of engagement for consultants in an effort to transfer to risk to others along with an 



 

 

increased propensity to turn to legal approaches when things do not go well or even to allow 
for legal action in the project costing strategies. 
 
Building Costs 
 
Building construction is hugely complex involving many different parties from owners and 
developers, to contractors, subbies, suppliers, regulatory agencies and designers including 
structural engineers.  The procurement models used for construction typically focus on short 
term outcomes particularly initial capital costs and often the incentives for the different 
parties, owner / developer, designers and contractor are not well aligned.  
 
These concerns and challenges are very real and put great pressure on design teams.  
 
These all make for a challenging environment for structural engineers to work in.  Underlying 
these challenges too is the reality that structural failures can lead to deaths and injuries.  Our 
work is very clearly “safety critical”.   
 
POSITIVES 
 
There are positives too and these can be easily ignored and not adequately valued.  These 
are particularly valuable when considering the possible path forward. 
 
New Zealand scores very highly in international rankings on lack of corruption (Transparency 
International, 2018).  We also score very highly in ease of doing business.   
 
New Zealand has a forward-looking performance based building code system.  Innovation is 
allowed and encouraged.  Our codes are fundamentally based on science and logic.   This 
contrasts with some other countries where proscriptive requirements sometimes cut across 
logic making code interpretations more challenging and difficult. 
 
We are fortunate to have highly rated engineering schools.  These provide both an excellent 
engineering education, are engaged in significant research and are well connected with other 
researchers around the world.  
 
We are a small country and structural engineering is a small industry. This provides many 
advantages compared with other larger countries.  It means that structural engineers more 
often know their colleagues making communications within the industry naturally easier and 
means that developments in the industry can be more readily and quickly shared. 
 
STRUCTURAL ENGINEERS OBLIGATIONS AND RESPONSIBILITIES 
 
IStructE describes structural engineers as “highly skilled, creative professionals who design 
the strength and stability of our buildings and bridges” (Institute of Structural Engineers 2019).  
 
The expectation is that structural engineers will design structures that sustain the 
environmental loads imposed on them.  At its most basic structural engineer’s obligations are 
to design buildings that do not collapse. This is done by designing code compliant buildings as 
a minimum requirement.   
 
These obligations are not new.  The earliest known principles of construction law can be found 
in the code of Hammurabi written between 1792BC and 1750BC which made clear that 
builders were to construct buildings that did not collapse and what the consequences would 
be if these requirements were not followed. 
 



 

 

Notably IStructE along with Engineering NZ identifies structural engineering as a profession.  
A profession is generally defined as a career for someone that wants to be part of society, who 
becomes competent in their chosen sector through training; maintains their skills through 
continuing professional development (CPD); and commits to behaving ethically, to protect the 
interests of the public.  Thus, our obligations and responsibilities include professional 
competence, personal integrity and social responsibility all within the context of the challenging 
construction industry environment. (Engineering NZ 2016).  
 
Disasters always provide lots of information about what can happen and are instructive.  It’s 
always easier to look objectively at other’s disasters rather than ones closer to home.   
 
Take the Hyatt failure in Kansas City in 1981.  Remember the situation.  A skywalk collapsed 
during a big dance party with more than 100 fatalities and 200 injuries because the connections 
had been improperly designed.  The project was being fast tracked.  Communications between 
the engineers and the steel manufacturing vendor were poor, the steel manufacturer thought 
some design drawings were final when in fact they were preliminary.  The design engineers 
didn’t thoroughly check requested changes by the steel manufacturer before the changes were 
approved and constructed. 
 
Research on building failures by Dr Mark Abkowitz (Starrett 2013) identified valuable lessons 
for engineers including: 
 
 Communication failure is involved in every disaster, 
 Planning is worth every minute spent, 
 Financial aspects contribute to most human caused disasters, 
 It is common to find that shortcuts in regular procedures contributed to a disaster, 
 Design and construction errors are a key factor in accidents, and  
 It’s impossible for every engineered project to be designed and constructed perfectly. 

 
Communication errors played a big part in the Hyatt Regency skywalk collapse.  Apparently, 
inspectors noticed deformations in some skywalk connections, but this information was 
discounted and not adequately shared.  The rush to complete the Hyatt project reduced the 
time available for planning and delays would cost money so shortcuts were taken in the design 
and review process with terrible consequences. 
 
SUGGESTIONS FOR WAYS FORWARD 
 
Building design and construction is immensely complex involving many different parties from 
owners and developers to contractors, subbies, suppliers, regulatory agencies and designers 
including structural engineers.  Mistakes will inevitably occur.  Engineers can’t assume we are 
infallible.  From communication errors to design and construction errors.  The challenge is 
knowing this and take it into account in the process and approaches we use when we design 
buildings.  Our clients deserve nothing less.   
 
Structural engineers have grappled with this challenge for many years.  Many excellent tools 
have been developed to assist.  This includes for example, ACENZ/IPENZ Practice Note 14 – 
Structural Engineering Design Office Practice. (ACENZ/IPENZ 2009).  This document provides 
guidance on a wide range of topics relevant to structural engineering design including: 
 
 Communications and contracts, 
 Design office dynamics, 
 Design process, and  
 Quality processes. 

 



 

 

The New Zealand Construction Industry Council Design Guidelines (NZICC 2016) provides 
guidance on the tasks and deliverables for each stage of the design process for all the different 
design disciplines.   
 
The industry standard conditions of engagement including for example the Conditions of 
Contract for Consultancy Services (ACENZ 2017) provide a balanced risk management 
approach for clients to engage consultants. 
 
Maryann Phipps shared in her recent NZSEE conference presentation (Phipps 2019) tools 
available to structural engineers to help align owners’ expectations for the performance of the 
building considering the future occupancy and use of the building. 
 
Other tools include the recently published seismic assessment guidelines (NZSEE et al 2017) 
and the Engineering NZ Code of Ethical Conduct (Engineering NZ 2016).  In addition, like other 
firms, the authors firm has developed some inhouse tools including a construction 
responsibility matrix outlining the role of the different parties during the construction process. 
 
The purposes of the various guides are to focus the structural engineering professionals and 
the rest of the design team on the right things at the right time during the design and 
construction process, ensure appropriate levels of checking and verification occurs at the right 
times and to balance risk appropriately.  They are based on the presumption that while 
mistakes are inevitable, the impact of any mistakes can be avoided with a well-structured 
progressive design process that incorporates checks and balances throughout the process.   
 
Peer reviews are an essential element.  As Maryann Phipps noted in her recent presentation 
independent knowledgeable peer review has proven useful in discovering issues in design 
before an earthquake discovers them.  It is a highly valuable tool.  Structural engineering is not 
a science, it is a profession underpinned by science that is often incomplete.  Decisions are 
required often before the research can be completed.  Peer review can bolster confidence in 
good design and prevent construction of a bad one. 
 
The task for structural engineers designing buildings for earthquake loads is made even more 
challenging because the characteristics of each earthquake varies, and the building’s response 
is naturally different to each earthquake as a consequence.  Many of us were challenged to 
explain to clients why small low-rise brick buildings in Newtown, Wellington were not damaged 
in the recent Kaikoura earthquake while significant damage occurred to some large modern 
structures in Thorndon and central Wellington.  This is not the outcome many of the public had 
anticipated could happen.   
 
System selection and configuration play important roles in determining a building’s 
performance in an earthquake.  Selection and design of load paths, yielding mechanisms, 
weak links and concentrations of nonlinear response all contribute to building performance.   
 
Various analysis programmes can be used as tools to understand the range of performance 
that can be expected and to avoid unacceptable designs.  However, despite advances in 
analytical tools the limitations of computer simulations need to be considered.  Even if the 
future building is modelled with 100 percent accuracy according to the computer programme, 
it is simply a model, a representation of the likely behaviour of different building elements 
subject to all the limitations and characteristics that have been built into the model.  All tools, 
even sophisticated tools such as nonlinear time history analysis have significant limitations.   
 
Our understanding of seismicity is developing and evolving.  We cannot predict the ground 
motions a building will be subjected to in a particular earthquake.  To achieve reliable 
performance with high confidence, structural analysis needs to be carefully considered and 
checked using a variety of independent approaches, including simple rationality tests.  It needs 



 

 

to be based on structural systems with a proven track record of acceptable performance in 
past earthquakes, noting that quantitative data for earthquake damage to modern buildings in 
strong earthquakes is often lacking 
 
We avoid using all of the available tools, and a healthy dose of scepticism, at our peril.   
 
Large firms with many structural engineers will find checking processes manageable but what 
about sole practitioners and engineers working in smaller firms particularly in regional areas?  
They do not have people easily available to check and verify work, provide peer reviews or 
answer the questions that inevitably arise during any structural design?  Engineers though, 
can’t assume they are infallible.  Mistakes inevitably occur.  All structural engineers need to 
have systems and processes in place to adequately manage the risk of errors and mistakes.  
This includes for example technical, scope of work, design and construction errors as well as 
financial risks. These errors can happen due to mistakes by ourselves, the structural 
engineers, or any of the other parties involved in the construction process.  
 
A possible approach would be for engineers working as sole practitioners, or in small offices 
to group themselves together to provide mutual checking and verification services within an 
externally audited quality assurance system.  It is something that Engineering NZ may be 
willing to organise and facilitate for the benefit of the profession.   
 
All of these tools are premised on the understanding that engineers are working within their 
competency.  This means: 
 
 Comprehending and applying appropriate knowledge, 
 Exercising sound professional judgement, 
 Using relevant codes of practice, 
 Recognising the limitations of codes and then using first principles derived from natural 

laws to formulate an appropriate course of action, and 
 Recognising the limits of their competency. 

 
It is not just an issue of experience with a particular design task.  It relates to complexity in 
materials, technology systems, analytical and modelling effort, and numerical intricacy. 
 
Competency can be aggregated across the whole design office with specialists carrying out 
the most complex parts.  Key is recognising when specialist input is required.  This recognition 
is a critical aspect of understanding the limits of one’s competency.  A vital professional skill. 
 
There has been a lot of talk from the Government that the solution to the recent building failures 
is improvements in measures for holding engineers to account. The MBIE proposed changes 
to the occupational regulation of engineers is predicated around this idea.  The challenge 
though is that this approach does nothing to prevent future building failures. 
 
We agree that all professional engineers who sign off documents for design and construction 
should have reached an appropriate level of professional engineering recognition e.g. CPEng, 
have the technical competency to carry out the work required and be bound by professional 
ethics to ensure both the public’s and their client’s interests are served.  However, good quality 
engineering design work is a function of more than just the attributes of the design professional 
signing off on a design.  It requires a combination of all the following: 
 
 The attributes of the design team leader who is working within their competency within a 

professional and ethical framework and recognises what is required to deliver the project 
to the technical standards required, 

 Competencies within the design team leader’s organisation, 



 

 

 The existence and consistent use of an externally audited, quality assurance system by 
the designing organisation involving checking and verification of work, and 

 The use of independent peer reviews by another firm. 
 
We have suggested to MBIE as part of the current consultation on possible changes to the 
occupational regulation of engineers that a key aspect of any future licensing regime is that all 
engineers who sign off documents for design and construction for life safety critical work be 
Chartered Professional Engineers and that the process involves audits to proactively check 
that Chartered Professional Engineers are conforming within their ethical obligations including 
ability to recognise the limits of their competency and working within this competency. The 
important aspect here, as noted above, is the ability to recognise what is required to deliver 
the project to the technical standards rather than necessarily be able to demonstrate actual 
experience on the particular tasks involved.   
 
We have also suggested the introduction of mechanisms to identify possible design issues 
within the building construction industry early along with their possible solutions and share this 
information widely across the industry to avoid repeats of mistakes. 
 
The government too has a role in ensuring NZ has a commercial environment that encourages 
good behaviour between the different parties in the construction industry including, for 
example, that risk is appropriately allocated and managed rather than simply transferred.  
 
We all have an important role in supporting the professionalism and ethical behaviour of our 
colleague structural engineers across New Zealand and supporting the organisations that 
sustain our profession including Engineering NZ, ACENZ and the associated technical 
societies and encouraging others to do so.   
 
CONCLUSIONS 
 
There is no doubt that the challenges for the structural engineering profession in this evolving 
and changing world are numerous and multifaceted from changes in design technology tools 
to changes in client expectations and risk management and rapidly increasing building costs.   
 
What hasn’t changed are our obligations as structural engineers to design buildings to sustain 
the environmental loads imposed on them.  To create a reliable structural system with 
predictable performance and have confidence in the systems and contents inside, careful 
attention is required during planning, design and construction.   
 
Our challenge as a profession is to listen to the criticisms that have levelled against us and to 
respond by:  
 Discerning the key issues, 
 Communicating better what we do and the value we add, 
 Developing our technical skills, 
 Behaving ethically and within our professional competence, 
 Staying current, and  
 Being actively involved and contribute to our profession. 
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