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A national campaign puts engineers 
in the spotlight to support the talent 
pipeline and give the profession the 
recognition it deserves.
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For more than 140 years of local manufacturing, Steel Mains, an Australian industry leader, has 
partnered with our clients to ensure safety-focused pipeline standards and productivity targets are 
consistently satisfied. Whether it is a small- or large-scale pipeline project, Steel Mains produces an 
extensive range of steel pipeline products that drive safety and productivity in pipeline construction.

Backed up by teams of qualified engineers with extensive experience in all aspects of pipeline design 
support, installation and maintenance, Steel Mains’ product specialists are available to advise on the 
design, selection, and installation of safety-focused steel water pipeline systems manufactured by 
Steel Mains.

����������	
�����

More than 
a steel pipe
supplier

02-05_EA76_Aug22_Contents.indd   2 25/7/2022   3:28 pm



TIME TO SHINE
All eyes are on the engineering profession in a new 

brand campaign from Engineers Australia. 

ENGINEERS AUSTRALIA IS COMMITTED TO SUSTAINABILITY
This publication has been printed using paper sourced from 

create

www.redcycle.net.au

ENGINEERS AUSTRALIA 
NATIONAL OFFICE

www.engineersaustralia.org.au
@engineersaustralia.org.au

National President and Board Chair: 

Board Director: 

Board Director: 
Board Director: 

Board Director: 

Board Director: 

Board Director:
General Manager, Brand, Marketing 

and Communications: 

Publisher:
Managing Director:

Editor:

Writer: 

Content Director:
Group Sales Manager:

Creative Director:
Art Director:

Production Manager:

Printed by: 
Mailed by:

ISSN  2205-5983

V O L .  8  N O .  7  A U G U S T  2 0 2 2

32

ENGINEERS AUSTRALIA | AUGUST 2022

0 0 3

C O N T E N T S
THE JOURNAL FOR ENGINEERS AUSTRALIA

02-05_EA76_Aug22_Contents.indd   3 25/7/2022   5:20 pm



FREE DOWNLOAD for DesignPRO using the following link www.iccons.com.au/software/design-pro
For further support, training and information please contact engineering@iccons.com.au

✔ Integrated FEA (Finite Element Analysis) for quick
base plate thickness calculations

✔ Offers design solutions for rigid and elastic baseplates

✔ Flexible custom anchor and base plate geometry
design for complex shapes and applications

✔ Utilizes Australian steel profiles and material grades

✔ All product and all failure modes individually checked
for precise anchor analysis and selection

✔ Summary or detailed design report
options available to save or print

✔ Fast software download and it’s easy and FREE!

✔ ICCONS® DesignPRO Anchoring Software complying
with AS 5216:2021
• Includes Design of fastenings under seismic actions
• Includes Design of redundant non-structural system 
• Combined loading and displacement calculations

✔ Unique all-in-one screen interface with easy data
input and results display

✔ Interactive 3D model display for clear anchor and
baseplate layout including rotation functionality

IT’S EASY AND FREE

ADVANCED ANCHOR DESIGN SOFTWARE

Download DesignPRO
AS5216:2021 COMPLIANT NCC ANCHOR DESIGN 
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FROM THE NATIONAL PRESIDENT 
& THE ACTING CEO

ENGINEERS AUSTRALIA IS DRIVING A NEW CAMPAIGN 
THAT WILL BRING PUBLIC ATTENTION TO ENGINEERS 
AND THEIR ACCOMPLISHMENTS.

Making life happen

Welcome to the August issue of 
create. This edition showcases our 
new brand campaign, which you may 
have already seen on screens and 
billboards or heard on podcasts since 
it went live on 24 July.

Increasingly, we live in uncertain 
times, with unrest between nations 
and the effects of the COVID-19 
pandemic and natural disasters 
being felt locally, in domestic and 
international markets, in supply 
chains, and in the very wellbeing of 
ourselves, our colleagues and our 
loved ones. But engineers shine in 
uncertain times and through change 
comes opportunity.

By increasing awareness of 
engineering, the brand campaign 

is one way Engineers Australia 
is building some surety for our 
profession. With the campaign theme 
“Engineering. Making life happen”, we 
are demonstrating how engineering 
touches all aspects of life, every day.

Engineers deserve greater 
recognition for their critical role 

in innovation and the evolution of 
technology to advance society. The 
profession is at the forefront of the 
battle to address climate change and a 
transition to a clean energy economy.

By amplifying the voice of the 
profession, we seek to give engineers 
a seat at the table in government and 
corporate policy making.

Our members told us they wanted 
to see a greater understanding of 
the work of engineers among wider 

features real-life projects that move 
away from hard-hat and hi-vis 
stereotypes to help people understand 

up of people from all walks of life.
An effective balance of cultural and 

gender diversity in engineering will 
strengthen the profession and ensure 

it is best placed to serve society now 
and into the future.

One aim of the campaign is to 
address the skills shortage in certain 
sectors. Advertising around universities 

streaming services and podcasts will 
encourage the next generation of talent 
to explore engineering as a career.

Get involved by sharing our posts 
on social media and taking up the 

“You can get involved in the campaign by 
sharing our posts on social media and taking 
up the #IAmAnEngineer challenge of posting 
a picture of yourself and your colleagues in 
your working day.”

#IAmAnEngineer challenge of 
posting a picture of yourself and your 
colleagues in your working day.

It might be on the job site, in a 

desk. You might be in a reconstruction 

vehicles on an obstacle course, or 
creating urban habitat by turning a 
stormwater drain back into a creek 
bed. You could be at your computer 
at 4 a.m. after a eureka moment.

It’s a great way to show the world 
the array of experiences a career in 
engineering offers.

In what is a busy time for 
Engineers Australia, we also welcome 
our new CEO, Romilly Madew AO 
FTSE HonFIEAust, who comes to us 
from Infrastructure Australia this 
month. You can read an interview 
with Romilly in this issue.

Dr Nick Fleming 
FIEAust CPEng EngExec NER 

APEC Engineer IntPE(Aus) GAICD, 
National President

nationalpresident@
engineersaustralia.org.au

Michael Luddeni
FIEAust CPEng EngExec NER 

APEC Engineer IntPE(Aus),

mluddeni@
engineersaustralia.org.au
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ROMILLY MADEW IS TAKING THE REINS AT ENGINEERS AUSTRALIA  
AND HAS HER SIGHTS SET ON THE WORLD’S “WICKED” PROBLEMS.

A NATURE-BASED upbringing 
was crucial in shaping Romilly 
Madew HonFIEAust’s career: 
learning to sail at the age of eight, 
bushwalking holidays, traipsing 
around Guadalcanal on the 
Solomon Islands, ocean swimming 
all year round and climbing 
Mount Kilimanjaro with her family.

Madew has long demonstrated 
an unwavering interest in  
the environment. 

“My interest in sustainability 
came from my love of nature 
and seeing the adverse impact of 
climate change,” says Madew, the 
new CEO of Engineers Australia. 

“I always wondered why  
we weren’t doing something  
about this and fell into roles 
where I could have an impact,  
use my voice and be an advocate 
for change.”

Madew has a strong 
familiarity with Engineers 
Australia, having interacted 
closely with the organisation for 
more than 20 years, especially 
while CEO of Green Building 
Council of Australia (GBCA) 
and subsequently CEO of 
Infrastructure Australia (IA).

Madew says she sees the 
engineering profession as the 
nation’s problem solvers. She 
was also drawn to Engineers 
Australia’s focus on big picture 
issues: climate change, integrated 
infrastructure planning, advanced 
technology skills and capacity 
challenges and diversity.

“I’m excited to work with  
highly intelligent and capable 
people in all the areas where 
Engineers Australia has  
impact. Engineers Australia  
is evidence-based and works 
closely with members. I’m  

The change maker

looking forward to working and 
learning from many of Australia’s 
best and brightest,” she says.

“I enjoy working with  
groups of people considering 
wicked problems, finding 
solutions and working through 
those solutions — and also 
executing them. It’s about working 
collaboratively and considering 
what works and what doesn’t.”

The year 2005 was a pivotal 
one in Madew’s career. After 
being seconded by her employer, 
the Property Council of Australia 
to GBCA in 2004, she became a 
consultant to GBCA in 2005 and 
spent the year researching and 
writing The Dollars and Sense of 
Green Buildings. 

This landmark document, 
released in early 2006, outlined 
the business case for green 
commercial buildings in Australia. 

“It filled a void in Australia” 
says Madew. “We first printed 
1000 copies and then another 
5000. In the end 20,000 were 
downloaded from the GBCA 
website in a short timeframe.” 

It was during her role at GBCA 
that Madew came to be known as 
a “changemaker”. 

“When the GBCA was 
established in 2002, it was this 
small organisation developing 
a rating tool called Green Star,” 
says Madew. “At the time, I 
don’t think we, as the industry, 
really appreciated the impact. 
Ten years down the track, the 

impact of the work of GBCA was 
enormous, we were changing 
whole cities; changing the way the 
built environment was designed, 
operated and performed with 
sustainability at the forefront, both 
in Australia and globally.”

The change did not come 
easily. At GBCA, Madew worked 
hard to transform mindsets 
within the industry and among 
stakeholders that green buildings 
didn’t just help the environment 
but made good commercial sense

“We had to change the 
narrative and put it into financial 
terms — talking about value uplift, 
building performance, savings and 
productivity gains around a green 
building; people stood up and 
listened,” she says.

Madew also attributes much 
of the success of sustainability 
in the built environment to the 
collaborative nature of the sector. 

“I’ve yet to experience  
another sector that has 
collaborated like the built 
environment,” she says. “Many 
of these collaborations were 
between engineers – all coming 
from different backgrounds 
and experiences — and even 
competitors. They would get 
into a room together and work 
out how to evolve Green Star, 
considering best possible 
outcomes around access to fresh 
air and daylight, incorporating 
recycled water, and reducing the 
impact of energy in a building.”

“I’M EXCITED TO WORK WITH HIGHLY INTELLIGENT 
AND CAPABLE PEOPLE IN ALL THE AREAS WHERE 
ENGINEERS AUSTRALIA HAS IMPACT.”

RIGHT: 
Romilly  
Madew, CEO  
Engineers Australia.
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Madew wants to ensure that 
Engineers Australia can provide 
the policy and the advocacy, 
the continuing professional 
development, and the education  
to help engineers understand 
what a sustainability mindset is 
and how to incorporate it in the 
work that they do.

Madew saw opportunities 
to change the way buildings 
and communities are designed, 
built and operated. And this 
passion took her to Infrastructure 
Australia, which had just begun 
to focus on sustainability and 
resilience when she arrived  
in 2019.

Sustainable engineering will 
be a key focus for Madew as 
Engineers Australia CEO. 

“We need to ensure that all 
engineers have a sustainability 
mindset in the work that they’re 
undertaking,” she says.

To drive transformation 
and embrace a sustainability 
mindset at IA, Madew worked 
with the team to consider 
how to incorporate it into the 
procurement process. 

“We found that many of the 
infrastructure projects IA assessed 
did not consider the impact of 
climate change,” she says. 

Madew is also a firm  
believer in strengths-based 
leadership, an area that IA 
focused on successfully. 

“We found that focusing on 
people’s strengths and then 
complementing those qualities 
with someone else’s strengths 
created a more productive 
outcome,” she says.

Addressing the gender 
imbalance in engineering is 
another entry on Madew’s priority 

0 0 9
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RIGHT: Romilly 
Madew wants 
the engineering 
profession to have 
a bigger voice in 
important national 
conversations.

“I WOULD LIKE TO SEE 
ENGINEERS AUSTRALIA AS ONE 
OF THE KEY STAKEHOLDERS 
THAT THE FEDERAL GOVERNMENT 
CONSULTS. OUR MEMBERS WILL 
BE AN INSTRUMENTAL PART  
OF HELPING US GET THERE.”

list and, to do so, she will draw 
on her experience in construction 
and infrastructure.  

Madew says the Property 
Council of Australia has made 
headway with a range of programs, 
from mentoring to the Girls in 
Property program, which promotes 
property careers in schools. 

“The 110,000 members  
of Engineers Australia can be 
a huge platform to support 
our advocacy in schools and 
universities,” she says. 

“We want girls to undertake 
STEM subjects, and attract 
them to engineering. When you 
consider that only 16 per cent of 
engineering students are women, 
we really can do better.”

Engineers Australia has already 
made great strides in influencing 

“I would like to see Engineers 
Australia as one of the key 
stakeholders that the federal 
government consults,” she says. 

“Our members will be an 
instrumental part of helping us  
get there”.

She acknowledged the  
work already being undertaken 
by the Chief Engineer, Jane 
MacMaster, in elevating the  
voice of Engineers Australia  
with government.

 There are a lot of people 
jockeying for their voices to be 
heard, and Madew says she wants 

to ensure that Engineers Australia 
is one of those voices. 

“Engineers Australia is  
very good at its internal voice 
and in sharing the great work it’s 
doing with its members,” she says. 

“I will work closely with  
the team and our members  
to enhance our external voice. 
Engineers Australia has the  
noble goal of advancing society 
through great engineering and 
I’d like to see the organisation 
become an even stronger 
advocate for the profession.”   

KEVIN GOMEZ

important government regulation, 
such as compulsory engineering 
registration in New South Wales 
and Victoria. Madew will draw on 
her vast experience at IA, a body 
that is heavily relied upon by the 
federal government, states and 
territories, as well as the industry, 
to further this work.

“It’s important we not only  
talk to external stakeholders,  
but work closely with our 
volunteers and members,  
drawing upon their expertise  
and experience,” she says. 

Given the enormous and 
important work that engineers  
do, Madew believes the 
profession needs to have a  
bigger voice in significant 
national conversations, such 
as investing in Australia’s 
engineering workforce and 
expanding sovereign capability. 

0 1 0
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HELPING
HANDS

WORDS BY KEVIN GOMEZ

AT SYDNEY’S Liverpool 
Hospital, trainees 
undergoing their surgical 

skills training were finding it 
challenging to put the feedback 
they received into practice. 

The reason: mentoring over 
the shoulder.

An experienced surgeon would 
watch what the resident was doing 
and provide feedback. 

However, this feedback was not 
specifi c enough to enable change 
or enhance the resident’s skills.

The problem attracted the 
attention of Dr Gough Lui, a 
biomedical engineer at Western 
Sydney University and the 
“engineer-in-residence” at 
Liverpool Hospital. 

Lui set about using his 
expertise to devise a solution 
that would augment traditional 
surgical training. He recognised 
that surgeons employ intricate 
hand movements and focused 

on ways to track and measure 
these manoeuvres. 

“There are virtual reality 
systems for surgical training 
but they’re quite expensive and 
you’re lucky if you are working 
at a hospital that has even one 
of them,” Lui tells create. “While 
simulators do provide some kind 
of automated feedback, it’s not 
easy to understand and there is no 
graphical representation.”

The need for a simple-to-use 
system inspired Lui, supported 
by funding from the James N. 
Kirby Foundation, to work on 
a glove-based solution that focused 
on individual fi nger motions.

“We started by instrumenting 
the fingers with force-sensitive 
resistors so we could measure 
how they’re squeezing on to the 

“WE WERE INTERESTED IN SEEING HOW THEY 
WERE GRIPPING THE TOOL, HOW HARD THEY 
WERE PUSHING ON IT, AND WHETHER THEY’RE 
GOING TO SNAP THE INSTRUMENTS.”

HELPIN 
HANDS
BIOMEDICAL ENGINEER DR GOUGH 
LUI IS USING ELECTRONICS TO 
GIVE THE NEXT GENERATION OF 
SURGEONS “HANDS-ON” TRAINING.

tools that they’re using,” says 
Lui. “We were interested in seeing 
how they were gripping the tool, 
how hard they were pushing on it, 
and whether they’re going to snap 
the instruments.”

SENSITIVE TOUCH
Lui initially placed the electronics 
on the back of the glove to detect 
acceleration and hand orientation, 
then added force-sensors to 
the fingertips. 

“But experienced surgeons 
reported that the gloves reduced 
their touch sensitivity and were 
too bulky, hindering movement,” 
he says. For the next iteration, Lui 
removed the force sensors, opting 
for inertial measurement unit (IMU)  
sensors on the back of the hand.

A commercially available 
Bluetooth wireless unit sitting on 

0 1 2
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“SOME OF THEM HAVE APPROACHED US AND 
SAID, ‘WE WOULD LIKE TO BE RECORDED BECAUSE 
WE WANT OUR HANDS AND OUR MOVEMENTS TO 
INSPIRE ANOTHER GENERATION OF SURGEONS.’”

the back of the hand transmits the 
signals for capture and analysis.

“We don’t measure the fi nger-tip 
force now, but at least we have 
the posturing of the hand and 
the speed of rotation, of linear 
acceleration — that is quite useful,” 
Lui says. However, much of a 
surgeon’s dexterity and skill lie 
in their fi nger manipulation, and 
capturing this accurately was the 
next hurdle. 

To do so, Lui relied on tiny 
nine-axis IMUs that combine 
three-axis accelerometers, 
gyroscopes and magnetometers. 
These are placed on thin fl exible 
PCBs and embedded in the 

glove so they lie on the back of 
each fi nger segment, recording 
measurements without hindering 
the surgeon’s movement or feeling.

“There is a wide understanding 
within the surgical fraternity that 
basic skills are perhaps more 
important than anything else,” 
says Lui. 

A surgeon might need to 
change the way they operate 
for each patient because their 
body layout is a little bit different. 
The patient might be a distinct 
size and weight, for instance, 
or could have a tumour in an 
uncommon spot. 

“Surgeons have to adapt to 
such unique situations for every 
surgery,” says Lui. “But for things 
like throwing a stitch, that is the 
same, and they will be doing it 
thousands of times — possibly even 
in a week. 

“So, when you think of it over 
the full length of the surgical 

ABOVE: Dr Gough 
Lui, Western Sydney 
University.
LEFT: An early 
prototype of 
Lui’s glove-based 
training tool.
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providing three-axis acceleration, 
gyroscope, and magnetometer 
outputs,” says Lui. “Later on, we 
transform that data into fewer 
channels and may even transform 
them into quaternions.”

Quaternions are mathematical 
formulae used to represent an 
orientation in 3D space and are 
used in 3D game programming. 
“It’s a little bit complicated, but 
there has also been interest in 
using AI,” says Lui. 

“WE ALSO KNOW THAT  
NOT EVERY SURGEON DOES  
THINGS THE SAME WAY, SO 
WE ARE BUILDING A LIBRARY 
OF EXPERIENCED SURGEONS’ 
MOVEMENTS.”

career, some of these more basic 
skills are much more vital, and 
they’ve also been shown to be 
good indicators of the overall 
acquisition of higher-level skills. 
So, if you’re good at the basics, 
generally you are good at the 
more difficult aspects.”

That’s not to say that dexterity 
is the only component. 

“We are acutely aware that 
surgical skills also involve 
decision-making, and that’s 
something that our system won’t 
be able to teach you,” says Lui. 
“But we feel that any contribution 
to this field is worthwhile, because 
a lot of trainees have complained 
that these skills are difficult to 
acquire, and they drop out.” 

This becomes an issue as 
experienced surgeons approach 
retirement age.

and middle finger lead to a 
motherboard resting on the back of 
the hand. The motherboard holds 
a rechargeable lithium-polymer 
pouch battery that powers an 
ESP32 microcontroller providing 
wireless connectivity. This flat 
assembly is then encapsulated in  
a second latex glove.

Each node in the electronics 
assembly has a nine-axis IMU and 
with three nodes on each finger, 
leading to 81 channels. 

“That’s quite a lot of data  
but, basically, each IMU is 

ABOVE: The sensors 
are placed on the 

“They’ve developed these 
skills over 30 or 40 years and 
some of them have approached 
us and said, ‘We would like to be 
recorded because we want our 
hands and our movements to 
inspire another generation  
of surgeons’,” Lui says.

The smart glove may make 
this possible and, in doing so, 
reduce the risk to and improve the 
outcomes of people operated on 
by younger surgeons.

DATA COLLECTION
Since surgeons normally  
double-glove for infection control, 
Lui’s system adheres to the back 
of an inner glove that goes over 
the hand. 

PCB strips on the glove along 
the back of the thumb, index 
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However, he is unconvinced 
about AI’s benefi ts. 

“I feel that there is a black box 
with AI and ‘explainability’ has 
always been a hurdle,” Lui says. 

“You can train AI on data, 
and it will tell you ‘yes’ or ‘no’, 
but why is it a ‘yes’ and why is it 
a ‘no’? If we can’t work that 
out and communicate it to our 
trainees, we’re no better than the 
person watching over the shoulder 
saying that was good and that 
wasn’t good.”

So Lui is pursuing a 
diff erent approach, looking at 
template-matching data analysis. 
His solution is to enable trainees 
to compare their movements 
with pre-recorded actions of 
experienced surgeons. 

“We also know that not 
every surgeon does things the 
same way, so we are building a 
library of experienced surgeons’ 
movements,” he says.  

“The trainee can then say, 
‘Well, I want to be like that 
surgeon. I want to compare myself 
to them. How do they do it?’ And 
then see the difference in the way 
they are manipulating each part 
of their finger — and also their 
hand overall.”

Lui considers building the 
database of experienced surgeons 
as his most vital activity for now. 

The other challenge is 
providing feedback during 
the surgery. Audio and haptic 
feedback can be distracting and 
builds dependence. Lui’s solution 
is to record the procedure and 

“THE CLOSE RELATIONSHIP BETWEEN 
CLINICIANS AND ENGINEERING 
RESEARCHERS HAS BEEN VITAL IN 
SHAPING THIS INNOVATION.”

ABOVE: Flexible 
PCBs hold the 
microcontroller, 
battery and 
sensors and line 
the backs of 

Skills transfer

Western Sydney University’s Dr Gough 
Lui did not always work in the 
biomedical space.

“Although I did my engineering 
degree in electrical engineering, 
specialising in photovoltaics and 
renewables, I ended up in civil and 
environmental for my PhD,” he says. 

“There was a desire to use UV-C LED 
radiation to build water disinfection 
units for developing countries, but 
they had nobody in the civil and 
environmental school who understood 
embedded systems and electronics. 

“The university felt it was easier 
to poach me because I had that 
background, and teach me how to 
do water research, rather than take 
someone from water and teach them 
electronics. I’m still working on this 
project part-time.

“I‘m now growing those skills in 
the fi eld of biomedical engineering.”

allow the surgeons to match their 
movement data from the IMUs, but 
also see visually what was happening 
to their hands. 

“Sometimes it’s not intuitive 
looking at IMU data. What does a 
heading of 135 degrees or a rotation 
of 600 degrees per second actually 
mean?” asks Lui. 

“But we can provide some 
guidance by actually showing them 
the visual diff erence as well.”

Chip shortages have delayed 
production, but Lui aims to trial the 
device by the end of the year.

“The close relationship between 
clinicians and engineering 
researchers has been quite vital 
in shaping how this innovation is 
moving, and also for us to have 
willing participants to trial our 
prototypes and be enthusiastic about 
it,” he says.  
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22–23 November 2022

Climate Smart 
Engineering 
Conference

eacse.com.au

Engineers Australia is proud to announce our 
Climate Smart Engineering Conference (CSE22), 
being held 22–23 November 2022.

CSE22 builds on the success of last year’s inaugural CSE technical conference which 
runs biennially. The CSE22 conference offers continued learning with an abridged 
program containing two half days and no more than two streams. The focus is on global 
sustainable projects, companies, and local initiatives–exclusive viewing at this conference.

These projects and corporations will showcase world-leading sustainability credentials 
and highlight how the engineering profession can better contribute to the complex 
challenges of achieving net zero emissions.

#eaclimatesmart #EngineersAustralia

Registrations now open eacse.com.au

Being held: In-person and online
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WORDS BY JONATHAN BRADLEY

THE CRAFT is a gleaming 
projection of smooth white 
plastic about the size of a 

vacuum cleaner. For the Hydrus, 
however, dust is not a concern. 

This new creation from 
Australian artificial intelligence 
firm Advanced Navigation is 
designed for the oceanic depths.

Fully autonomous, 
programmable from out of 
the box, and able to venture 
3000 m below sea level, the 
Hydrus is designed to transform 
what researchers and industry 
can do at sea.

“The drone revolution that we 
saw over the last 10 or 15 years 
on land — we wanted to take that 
same thing and do it under water,” 
Xavier Orr, Advanced Navigation’s 
CEO, tells create.

AUSTRALIAN ROBOTICS 
COMPANY ADVANCED 
NAVIGATION 
IS TRANSFORMING 
THE WORLD OF 
UNDERWATER 
DRONE TECHNOLOGY.
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“THE DRONE 
REVOLUTION THAT 

WE SAW OVER 
THE LAST 10 

OR 15 YEARS ON 
LAND — WE WANTED 

TO TAKE THAT 
SAME THING AND DO 

IT UNDER WATER.”

Kitted out with advanced sonar, 
navigation and communications 
systems, the Hydrus is able to 
undock itself from its resident 
home base and navigate 
autonomously, avoiding obstacles 
and adjusting missions on the fly. 

The technology requires no 
specific knowledge or training 
to use and has a web interface 
that makes it simple to plan and 
execute underwater missions in 
three dimensions. 

Equipped with a cinema-grade 
4K 60 fps camera and an artificial 
intelligence engine, it can analyse 
image quality and adjust lighting 
in real time as it operates.

It is even compact and 
lightweight enough to be 
launched by a solo operator; 
Advanced Navigation boasts that 
it can be taken on to a plane as 
carry-on luggage.  

BACKYARD BUSINESS
The Hydrus follows a long career 
of engineering achievement for 
Orr, who began his fi rst business 

LEFT: 
Advanced 
Navigation’s 
Hydrus drone.

in high school after building a 
console for DJ equipment. 

His own computer-repair 
enterprise followed soon after, and 
he could call himself the founder of 
two companies before he had even 
begun studying at university.

“I started that in Year 12 and 
it kind of took off quite quickly,” 
he says. “I think we had six staff 
at the height of it, and then it was 
getting too hectic when I got to 
my final years and I had to kind 
of wind it down.”

Orr studied mechatronics at the 
University of Western Australia, 
but says he has been interested in 
the ways diff erent technologies fi t 
together since he was a young age. 
It was a childhood hobby that sent 
him to hospital on one occasion.

“I was always interested in 
both sides of it — the electronics 
and the software,” he recalls. “I 
used to like to take things apart as 

a child. I almost badly hurt myself in 
a caravan — taking apart the caravan 
wiring and it was still connected.” 

BACK TO THE ’60S
The Advanced Navigation story 
starts in 2008.

“I just finished three years of AI 
research at UWA over in Western 
Australia, and I was looking at 
algorithms and, in particular, 
the main algorithm that’s used 
in navigation, which hasn’t been 
updated since 1967,” he says. 

“I was really shocked at that ... 
Most algorithms get progressively 
updated over time, and this is an 
algorithm you’ll find in your phone, 
in your house, in your car — it’s 
everywhere. And so I did my thesis 
on the application of neural 
network AI to navigation.”

Having launched his career 
by reinventing an algorithm 
that had been partially developed 
for the first moon landing, Orr 
began looking to commercialise 
his research.

Acoustic 
modem

E-ink screen

AI-powered 
navigation 
system

4K 60 fps 
camera

Forward-facing 
sonar

Hubless 
thrusters

Hubless 
thrusters

Introducing the Hydrus
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Never content to rest on our laurels, 
Dincel proudly launches another 

  For full terms and conditions scan the QR Code below:

1300 DINCELwww.dincel.com.au
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“IT WAS JUST ME AND 
CHRIS, THERE WAS NO 
ONE ELSE. WE TOOK OUT 
AS MANY PERSONAL LOANS 
AND CREDIT CARDS AS WE 
COULD AND BOOT-STRAPPED 
IT THAT WAY.”

ABOVE RIGHT: 
Advanced 
Navigation 
CEO Xavier Orr 
launches the 
Hydrus in Sydney.

“I met my business partner, 
Chris Shaw. He was really 
specialised in sensors and 
microelectronics, which was the 
other piece of the puzzle to really 
put the company together,” he says. 

“So we joined forces to start 
Advanced Navigation in 2012, 
based on that thesis technology.”

Orr and Shaw maxed out their 
credit cards to begin a company 
focused on autonomous systems.

“It was just me and Chris, so 
there was no one else really. We 
took out as many personal loans 
and credit cards as we possibly 
could and boot-strapped it that 
way,” Orr says. “We were really 
fortunate that ... just before the 
money ran out, we started getting 
some decent volume orders in and 
really took off  from there.”

DIVING DEEP
From those nerve-wracking 
beginnings, Advanced Navigation 
expanded its range to encompass 
fi elds including underwater 
acoustics, global positioning 
systems, radio frequency systems, 
sensors and robotics. 

Today, it supplies organisations 
including NASA, Airbus, Boeing, 
Tesla, Google, Apple and General 
Motors. It has sold to more than 
70 countries, and has offi  ces 
in Sydney, Perth, Canberra, 
Newcastle, California and London.

Life at the top
As CEO of Advanced Navigation, Xavier 
Orr has to devote a lot of his attention 
to the business side of things. That 
doesn’t mean he has abandoned 
engineering though.

with the products, but the actual 
engineering side of things is 

product management and the 
engineering vision. 

putting out.”

Inspiration for the drone came 
from the company’s work with 
clients using underwater vehicles.

“We’ve been selling our sonar 
and navigation equipment to other 
underwater vehicles and they’ll 
install that on their vehicles and go 
and operate missions,” Orr says. 

“And these vehicles will be 
huge — bigger than the size of [a] 
table, and it’s a mix-and-match of 
parts off  the shelf. So people will 
get a whole heap of bits and bobs 
and put it together on a vehicle. 

0 2 3
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“And they’re very diffi  cult 
to use. They need huge ships, 
large crews; it’s a very expensive 
game to be putting those out and 
actually operating them.” 

Orr decided there had to be 
a better way to do it. 

“We wanted to take all of that 
technology that’s usually the 
size of a table and pack it into a 
tiny little vehicle that could be 
hand-deployed and deployed from 
anywhere and by anyone,” he says. 

would be able to create a track 
and it would be able to just go,” he 
says. “They throw it in the water, 
it goes and completes that and 
comes back.”

PACKED TIGHT
Developing the drone involved 
some notable challenges.

“Packing that technology 
into such a small size — there 
are some significant challenges 
with that,” Orr says. “The way 
we actually build the vehicle is 
completely different to the way 
any underwater vehicles are built 
right now. There are actually 
no air cavities. Right now, most 
underwater vehicles have a 
pressure vessel and there’s air 
and electronics contained in there. 

“We went with a diff erent 
methodology where there’s no air. 
Instead it’s plastic-moulded in and 
around everything — which allows 

The resulting drone has a 
broad variety of uses.

“Surveying wind farms, 
off shore wind farms,” Orr 
off ers as an example. “Another 
one is there’s a company trying 
to do underwater mine detection 
and classifi cation — trying to 
identify if there are mines under 
water so that they can clear 
them and get rid of them.”

The accessibility of the 
technology might be why it can 
be adapted to so many situations: 
it can be operated via a web 
browser on a laptop, which 
connects to the Hydrus’s wi-fi .

“Then you can draw on the 
map where you want it to go, what 
depth you want it to go to. If you 
want it to look for certain things, 
follow a diver, it’s got a whole 
range of pre-programmed things 
you can make it do,” Orr says.

Orr compares it to using Google 
Earth or Google Maps.

“Without any training or any 
knowledge at all, most people 

“WE WANTED TO TAKE ALL 
OF THAT TECHNOLOGY THAT’S 
USUALLY THE SIZE OF A 
TABLE AND PACK IT INTO A 
TINY LITTLE VEHICLE THAT 
COULD BE DEPLOYED FROM 
ANYWHERE AND BY ANYONE.”

BELOW:
Assigning the 
drone to navigate 
a preset path.
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Territory Generation is the Northern Territory’s largest 

electricity producer, and we are committed to supporting 

government renewable energy targets. 

Using gas, diesel and renewable technologies, we generate 

electricity for the Territory’s major population centres, and 

support the reliable operation of the power systems. We 

supply wholesale electricity, capacity for meeting demand 

load and Essential System Services, including frequency and 

voltage control, network support, and black start services.

Territory Generation has recently partnered with Engineers 

Australia to accelerate our engineers’ attainment of 

Chartered status. We have a variety of exciting civil, electrical 

and mechanical engineering challenges on offer, including:

Darwin-Katherine Fleet Transition: the 

gradual replacement of ageing assets with innovative 

technology tailored to system requirements, including 

the 35MVA Darwin-Katherine Battery Energy Storage 

System and the hydrogen-capable TM2500 mobile 

aeroderivative gas turbine

Yulara Energy Transition Initiative: delivering cleaner, 

lower-cost power to the Yulara resort and community

Microgrid feasibility studies: investigating sustainable 

and resilient electricity supply options in the remote 

tourist hubs of Yulara, Kings Canyon and Tennant Creek 

Alice Springs Future Grid: collaborating as a project 

partner to identify and overcome barriers to further 

renewable energy penetration in the Alice Springs 

electricity system

Central Australia power supply project: 

constructing 10.7 km of dedicated transmission 

line and a new 66/11kV substation

Fuel assessment and testing: determining the capability 

of our generation fleet to utilise different fuels sources 

for maximum efficiency 

Renewables: integrating renewable generation into the 

Territory’s power systems
territorygeneration.com.au 

“At Territory Generation, we 

pride ourselves on excellence. A 

highly capable and innovative 

engineering workforce is critical 

to support our delivery of service 

as the Territory’s trusted and 

respected energy services provider,” 

– Gerhard Laubscher, 
Chief Executive Officer

Engineering challenges 
on offer at Territory 
Generation
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“IT’S PLASTIC-MOULDED IN AND 
AROUND EVERYTHING. BY DOING 
THAT, IT ALLOWS YOU TO REALLY 
SHRINK THE SIZE DRAMATICALLY.”

us to ensure the whole system 
is pressure tolerant. By doing that, 
it allows you to really shrink the 
size dramatically.”

Advanced Navigation 
Mechanical Engineer Nikki 
Staltari says that adapting to 
an underwater environment 
required a signifi cant change in 
her thinking. Many solutions that 
would make sense out of the water 
had to be completely reimagined 
for an aquatic environment due to 
the high levels of water pressure 
and lack of atmosphere.

“That was one of the biggest 
pivots I had to do for designing, 
in a mechanical sense,” she tells 
create. “All of your material 
choices, air bubbles, manufacturing 
techniques, buoyancy — everything 
is tested in your mechanical 
toolbox in your head. 

“You can’t rely on some materials 
that you usually go to, because 

they’ll corrode, or they won’t satisfy 
the pressure requirements that 
the Hydrus will be subjected to. 
We even have to consider some 
materials with specifi c acoustic 
profi les, because that’s how the 
vehicle positions itself.”

The craft’s size also shaped 
the team’s approach.

“You can’t use what the normal 
subsea industry would use — you 
have to pick and choose what 
properties they use and apply it 
in a different miniaturised way in 
Hydrus,” Staltari says. 

“It really pushes you to think 
outside the box for a lot of things. 
Because we don’t have that luxury 
of space, you have to get really 
creative, and use up every inch of 
the Hydrus in a really clever way.”

One particular innovation 
that Orr points to is the Hydrus’s 

thrusters — the tiny propellers that 
move it through the water. 

“Everything that we looked at 
that was on the market that we 
could fi nd, it just wasn’t really 
suitable,” he explains. “They’d all 
get jammed; they couldn’t handle 
continuous salt water. You had bits 
of debris come in and that would 
jam them up or sand would get 
into them. So we decided after 
about a year of trying to make 
things work off the shelf or from 
various suppliers that we would 
actually design our own thruster.” 

The team took an entirely new 
approach, Orr says.

“We’re now looking at patenting 
that technology for the thrusters,” 
he says.

Staltari was part of the team 
that worked on the thrusters.

“We tested something that 
we thought was a bit of a crazy 
idea and we managed to get it 
to work,” she says. “The hub-less 

ABOVE:
The Hydrus can 
venture 3000 m 
beneath the ocean.
BELOW: Nikki 
Staltari, Advanced 
Navigation.
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Excellence 
starts here.
If you’re an Engineer, Engineering Technologist or 
Associate with 5 years or more experience, you 
may have what it takes to rise to the top of the 
profession and become Chartered.

Chartered engineers can supervise projects, can 
take on more responsibility and earn 11% more 
on average than their non-Chartered peers*.

Nabeel Darwish CPEng
Principal Fire Safety Engineer

Ready to start your 
Chartered journey? 
Join one of our free 
information sessions 
in August.

Register now
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LEFT: The Hydrus 
can be launched by 
a single operator.
BELOW: 
Programming 
a mission for 
the Hydrus.

“HYDRUS IS ONE WAY 
OF SUPPORTING OUR 
MARINE RESEARCHERS AND 
SCIENTISTS TO ACCESS 
CUTTING-EDGE TECHNOLOGY 
WHICH PUTS THEM AT THE 
FOREFRONT OF TACKLING THE 
GREATEST THREATS TO OUR 
GLOBAL OCEAN.”

propeller means that it’s safe for 
wildlife, or safe for sea life.”

Staltari came to Advanced 
Navigation after developing her 
talents in a completely different 
arena: the competitive world of 
motor racing. Unexpectedly, this 
proved good training for the work 
she would do on the Hydrus.

“In the motoring world, a lot 
of things were bespoke. That 
was what put you against your 
competition — if you could think 
or design a better solution for 
something, you’re probably going 
to get the upper edge on them,” 
she says. 

She also drew on her 
experience to adapt to working 
with the Hydrus’s robotics and 
navigation functions.

“I was a data engineer with 
V8 Supercars, so I did have 
some exposure to electronics 
and sensors and calibrations in 
that field, as well as designing 
engine components,” Staltari says. 
“Although a lot of the robotics that 
we work with are so high-end, 
I do find myself picking and 
choosing bits from my previous 
experience where I can draw on 
some of the robotics principles.”

MARINE RESEARCH
One exciting potential use for 
Hydrus is sustainability research. 

The philanthropic Minderoo 
Foundation is intent on using 
the device to gather information 
about underwater ecosystems and 
using it to protect coral reefs from 
climate change induced damage.

To the moon

This past July, Advanced Navigation 
announced that a company it had 
acquired in May, Vai Photonics, 
would see its technology put to use 
in NASA’s next voyage to the moon.

“Vai’s been working on a 
technology for the last 15 years 
and it’s a really specialised laser 
technology,” Xavier Orr tells create. 

“No one else can do what they’re 
doing and they have the patents on 
the technology as well.”

The technology takes in a large 
amount of information about a 
vehicle’s surroundings. 

“Landings right now are 
very risky,” Orr says. 

“There’s no more worrying about 
that. Before it’s landed, it can tell 
you if the surface is suitable to 
land on, [if] you’re coming in at 
the right speed and angles and 
everything. All of that extra data 
and information you get really takes 
all the risk out of the landing.”

“Minderoo Foundation has 
made a strategic investment in 
this program as part of its mission 
to engage the best science and 
latest technologies in support of 
ocean conservation” says Dr Tony 
Worby, Minderoo’s Director of 
Flourishing Oceans and the Planet 
Portfolio. “Having technology like 
Hydrus is one way of supporting 
our marine researchers and 
scientists to access cutting-edge 
technology which puts them at the 
forefront of tackling the greatest 
threats to our global ocean.”

Orr says Minderoo has been 
doing a number of surveys on 
Western Australia’s Ningaloo reef. 

“[It] is leading into the 
Flourishing Oceans initiative, 
which was [Minderoo founder] 
Andrew Forrest’s thesis at 
university, where he’s really 
wanting to gather data on the 
oceans to try and help restore 
them to their healthy state. And 
so the Ningaloo reef is the pilot 
program,” Orr says.

“We’ve got ... three of our 
team members up there with 
them this week. So, it’s quite a 
close partnership where we’re 
assisting their scientists to 
really maximise the way they 
can use the product.”  

ENGINEERSAUSTRALIA.ORG.AU
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FREE DOWNLOAD for DesignPRO using the following link www.iccons.com.au/software/design-pro
For further support, training and information please contact engineering@iccons.com.au

✔ Integrated FEA (Finite Element Analysis) for quick
base plate thickness calculations

✔ Offers design solutions for rigid and elastic baseplates

✔ Flexible custom anchor and base plate geometry
design for complex shapes and applications

✔ Utilizes Australian steel profiles and material grades

✔ All product and all failure modes individually checked
for precise anchor analysis and selection

✔ Summary or detailed design report
options available to save or print

✔ Fast software download and it’s easy and FREE!

✔ ICCONS® DesignPRO Anchoring Software complying
with AS 5216:2021
• Includes Design of fastenings under seismic actions
• Includes Design of redundant non-structural system 
• Combined loading and displacement calculations

✔ Unique all-in-one screen interface with easy data
input and results display

✔ Interactive 3D model display for clear anchor and
baseplate layout including rotation functionality

IT’S EASY AND FREE

ADVANCED ANCHOR DESIGN SOFTWARE

Download DesignPRO
AS5216:2021 COMPLIANT NCC ANCHOR DESIGN 
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DYNAMIC INFRASTRUCTURE utilises infrastructure asset 
inspection data - from historical reports, photos and videos, 
through to current drone imaging and LiDAR data - to provide 
asset owners and managers with a comprehensive condition 
report for their assets.

Our AI-based predictive analytics utilise your current and 
historical data to prioritise maintenance requirements and 
optimise your infrastructure asset management activities.

T: 1300 552 878      www.dynamicinfrastructure.com.au

WHERE AI MEETS
All of your asset data…     
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Delta +25%
since 2018

Corrosion

Spall
Delta +25%
since 2015

Crack
Delta +12%
since 2017

   Right at your fingertips
ASSET MANAGEMENT

Tested by certified engineers, Dynamic Infrastructure utilises proven, 
cutting-edge AI technology to provide asset owners and maintenance 
managers with actionable insights to save money and increase 
maintenance efficiency. 

•  Identify defects before they evolve into large-scale failures
•  Prevent unplanned expenses & manage risk
•  Maximise warranty through automated tracking of repairs
•  Gain full field-to-office visibility

DISCOVER
MORE
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“WE WANTED TO DEVELOP A PROGRAM 
THAT SHOWS HOW ENGINEERING TOUCHES 
THE LIVES OF PEOPLE IN PRACTICAL AND 
POWERFUL WAYS EVERY DAY.”

like space or the sea floor, or 
predicting where an artery may 
fail in a cardiac patient. 

In response to this, and 
drawing on input from members 
as part of its brand research, 
Engineers Australia is launching 
its first integrated, national 
brand campaign to showcase the 
pivotal work of engineers across 
mainstream print, television and 
social media.

It will tell the story of different 
engineering projects to show 
that the profession is much more 
than buildings and bridges — it 
includes everything from robotics 
in surgery and pumped hydro 
electricity generation to  
micro-recycling and soaring 
structural feats like a clifftop 
walk and a modular construction 
high-rise. 

MAKING AN IMPACT
Nada Jolic, Engineers Australia 
General Manager Brand, Marketing 
and Communications, says the 
campaign will show how engineers 
make an impact in real life.

“Our members asked us for 
an advocacy campaign that 
highlights what a progressive, 
society-advancing profession 
engineering is,” she says. 

“The campaign will raise 
awareness and understanding 

IN THE century that  
Engineers Australia has  
served its members, 

engineering has evolved. 
New disciplines, perspectives 

and ways of thinking have 
emerged to create a truly dynamic 
profession that has a tangible 
impact on the lives of  
all Australians.

But despite the transformative 
nature of their work, when 
asked to describe an engineer, 
many people still point to the 
stereotypical hard hats and  
hi-vis vests. 

Much of the public lacks 
understanding about the 
profession’s depth and breadth, 
and that engineers develop 
solutions and solve problems. 

Often, engineers are  
tackling challenges those  
outside of the profession  
haven’t thought of, such as 
managing fine motor manual  
tasks in extreme locations 

of the value of the engineering 
profession, what engineering 
is today and how engineering 
improves the world around us by 
improving people’s lives.

“It will be an uplifting, 
inspiring message that engineers 
can take pride in, and will elevate 
the status of engineering in the 
hearts and minds of the public.”

With its purpose of 
“advancing society through 
great engineering”, Engineers 
Australia advocates for the 
effective resolution of some of the 
most pressing issues facing the 
nation and the world. To do that, 
it must also help secure the next 
generation of engineers, attracting 
the nation’s best and brightest by 
generating greater awareness of 
what engineers do. 

Australia will need an 
estimated 100,000 extra 
engineers to cover proposed 
projects out to 2030, and this 
new campaign will help recruit 
the next generation of talent into 
the profession. This is vital for 
Australia’s sovereign capability 
and capacity to tackle the 
challenges of managing the clean 
energy transition.

“By enhancing the profile of 
the profession, we are effectively 
amplifying the voice of engineers 
and giving them a seat at the table 

PICTURED: A 
new Engineers 
Australia 
campaign 
showcases the 
pivotal work  
of engineers.

  Spotlight
WORDS BY RUTH COOPER

ENGINEERS ARE WELL 
AWARE OF THEIR VITAL 
ROLE IN SOCIETY, FROM 
ADDRESSING GLOBAL 
CHALLENGES TO MAKING 
LIFE BETTER FOR LOCAL 
COMMUNITIES. A 
NEW PROGRAM FROM 
ENGINEERS AUSTRALIA 
AIMS TO SHOWCASE  
THIS WORK TO THE 
BROADER PUBLIC.
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HOW YOU 
CAN GET 
INVOLVED

of government and corporate 
decision-making,” Jolic says.

LEADERS AND INNOVATORS
“From speaking with our 
members, it became clear 
that, although we know 
engineers are leaders and 
innovators, it’s not always 
clear to the general public,” 
says Dr Nick Fleming FIEAust, 
Engineers Australia National 
President and Board Chair.

“We wanted to develop 
a program that shows how 
engineering touches the lives of 
people in practical and powerful 
ways every day. Engineering 
is so pervasive that it’s almost 
invisible. It’s time for engineers 
to stand up and for engineering 
to stand out in the public and 
national interest.”

Through powerful storytelling, 
Fleming says, the campaign 
will help elevate the profile of 

“IT’S TIME FOR ENGINEERS TO STAND UP 
AND FOR ENGINEERING TO STAND OUT IN 
THE PUBLIC AND NATIONAL INTEREST.”

ABOVE (from top): 
The campaign 
emphasises the 
variety of ways 
engineers have 
an impact on the 
world; Nada Jolic, 
Engineers Australia.

Use the hashtag 
#IAmAnEngineer 

to share 
engineering 

content on your 

This could be a 
snapshot of your 

work day or a story 
about your career 

that reiterates 
the message that 
engineering has 

huge breadth and 
depth and can look 

1 2 3
Use your own 
social media 
channels to 
amplify the 

Share Engineers 
Australia’s posts 
and embrace the 

use of the key 
brand message, 

Making life 
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The Autodesk AEC Collection includes industry-leading 
BIM and CAD software to give every designer, engineer 

and contractor the tools and workflows to create in new ways. 
Available at www.autodesk.com.au/aec-collection

Design 
and build 
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“IT WILL CONNECT THE AVERAGE AUSTRALIAN WITH 
THE POWER AND POTENTIAL OF ENGINEERING, SHOW 
HOW GREAT ENGINEERING MAKES PEOPLE FEEL, 
AND FUEL GREATER RESPECT FOR ENGINEERING.”

engineers, along with Engineers 
Australia as a recognisable and 
trusted representative of the 
engineering profession. 

“It will connect the average 
Australian with the power and 
potential of engineering, show 
how great engineering makes 
people feel, and fuel greater 
respect for engineering and 
the aspiration to be an engineer,” 
he says. 

“It’s another step in Engineers 
Australia and our profession 
making a proactive contribution 
to creating the world we want to 
live in.”

ADVANCING SOCIETY
Jolic says she hopes the campaign 
will galvanise all engineers to 

“Engineers have a unique 
way of seeing the world. They 
are the ones who can creatively 
solve the challenges of today 
and tomorrow. Because of 
them, nothing is impossible — it 
just hasn’t been done yet. This 
is what we want all Australians 
to know.”

Along with the advocacy 
campaign, members can 
also expect a reinvigorated 
website, which launched in 
July, and updated branding 
and imagery that reflects 
Engineers Australia’s bold 
identity as an organisation.  

Out-of-home
advertising in 

high-transit areas 
around universities

Free-to-air TV

WHERE WILL YOU SEE 
THE CAMPAIGN?

Online video

Targeted 
     social media

join Engineers Australia and be 
part of the movement to create 
safe, sustainable, healthy and 
prosperous societies. 

The campaign tagline is 
“Engineering. Making life happen.” 

“Great engineering advances 
society and Engineers Australia 
is the home of all engineers,” 
says Jolic. 

Broadcast 
video on    
demand

LEFT: The 
campaign 
will feature in 
print, television 
and social 
media, as well 
as billboards, 
as seen in 
this artistic 
representation.
BELOW: 
Engineers 
Australia 
National 
President 
Nick Fleming.
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The past, 
the present, 
the future.
Hydrology & Water  
Resources Symposium

30 November – 2 December 2022
Brisbane

Join us as we look back at the work and impact 
of our industry predecessors, discuss current 
water issues, including the recent NSW and 

the future of water engineering.

Register before 31 August  
to save with early bird rates.

hwrs.com.au
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WORDS BY CHRIS SHEEDY

THE ENGINEERING MASTERPIECE 
THAT TOOK OUT AUSTRALIA’S TOP 
CONSTRUCTION AWARD REQUIRED 
AN ALMOST UNIMAGINABLE LEVEL 
OF PLANNING PRECISION AND 
ENGINEERING DEXTERITY.

THE STANDOUT feature of 
the project that kept Terry 
Sleiman and 11,000 other 

engineers and contractors busily 
burrowing under central and 
suburban Sydney for four years 
was the infrastructure they had to 
avoid along the way.

“From an engineer’s perspective, 
this job was like threading the eye 
of a needle — when you consider 
its complexity,” Sleiman, Executive 
Project Director at CPB Contractors, 
tells create.

“The structures we had to 
avoid — the foundations, the 
existing infrastructure, the Cross 
City Tunnel, the old sewer tunnels, 
Telstra infrastructure, Tank 
Stream, station boxes at Martin 

Place, the footing of the Macquarie 
Bank building, which was literally 
two-and-a-half metres from where 
we were tunnelling — that all made 
it a standout for me.

“It was incredible. When we 
first realised the complexity, we 
said, ‘You want to build what?’”

That “what” was the Sydney 
Metro City and Southwest Tunnel 
and Station Excavation Works, a 
joint venture between John Holland, 
CPB Contractors and Ghella.

Winner of the 2022 Australian 
Construction Achievement Award 
(ACAA), the project includes a 
15.5 km twin rail tunnel, dive 
structures and six complex 
underground stations between 
Chatswood and Sydenham, 
including the first rail tunnels 
under Sydney Harbour.

The project was delivered 
below some of the busiest parts of 
Sydney’s CBD, including Pitt Street 
and Martin Place. 

TECHNICALLY PERPLEXING
There were two major challenges 
of the project. One was the 
technical complexity of running 

ABOVE: Terry 
Sleiman, Executive 
Project Director at 
CPB Contractors.
BELOW:
Blues Point 
Kathleen TBM 
Shield Retrieval.

0 3 8

ENGINEERSAUSTRALIA.ORG.AU

P R O J E C T

38-45_EA76_Aug22_ACAA.indd   38 25/7/2022   5:28 pm



“WHEN WE FIRST REALISED  
THE COMPLEXITY, WE SAID, 
‘YOU WANT TO BUILD WHAT?’”

“You’ve got predominantly 
great-quality Hawkesbury 
sandstone for the majority of  
the tunnel alignment.

“It’s just when you start to get 
close to existing infrastructure, for 
example the Cross City Tunnel, 
things become challenging. At 
the closest, we were eight metres 
away from the obvert of the Cross 
City Tunnel, so we were literally 

tunnel boring machines (TBMs) 
for 15.5 km under heavily 
populated residential areas, a 
busy CBD and under a world-
famous harbour. 

“When we were metres away 
from foundations of buildings 
and other tunnels, I was thankful 
that Sydney has good tunnelling 
ground,” Sleiman says. 

on top of it. We had to build 
monitoring instrumentation to go 
into that tunnel to monitor for any 
small movement.”

Engineers also had to design 
and build bridging slabs to 
ensure the ground above the 
Cross City Tunnel would not just 
ultimately handle train loading 
once the structure was complete 
but could also cope with the 
weight of the TBM — all 900 t  
of it, with a length of 140 m.

Beneath Martin Place, the  
team dug a station box just 
metres away from the granite-
clad, heritage-listed Macquarie 
Bank building, which is more 
than 100 years old. 

“We all know granite doesn’t 
take kindly to movement,” 
Sleiman says. 

“And in the Macquarie Bank 
building, with its ornate ceilings… 
I don’t think we’ve even got the 
tradesmen to be able to recreate 
those ceilings should something 
have happened. It’s one of those 
lost arts. So yes, we had to be 
very careful.”

CLOCKWISE (from 
top): Barangaroo 
TBM 5 Cutterhead; 
Martin Place  
South; Barangaroo 
Station Box.

0 3 9

ENGINEERS AUSTRALIA | AUGUST 2022

38-45_EA76_Aug22_ACAA.indd   39 25/7/2022   4:09 pm



Has your PI 
altered at renewal 
or insurer not 
offering renewal?

Talk to a 
professional 
in engineering 
insurance.
Designed to help engineers navigate 
the PI insurance market, we explain why 
and how to achieve the best available 
coverage for your business.

Licensee: Whitbread Associates Pty Ltd trading as EngInsure Insurance & Risk Services | ABN 69 005 490 228 | AFSL 229 092

Contact us to get a quote 1300 854 251  |  info@enginsure.com.au

For best outcomes, please contact us 4 weeks before your policy expiry.

Covered Features:

• Loss of Documents

• Reinstatement of Indemnity Limit

• Bodily Injury and Property Damage

• Fraud and Dishonesty Defamation

• Advancement of Costs and Legal Expenses
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Of course, there was just 
as much concern about 
the surrounding modern, 
glazed buildings. 

“They also don’t take kindly to 
movements in their foundations,” 
Sleiman says. “When you’re 
boring below or next to a building 
in Sydney, through sandstone, 
what happens is a phenomenon 
known as stress relief.

“When you take out a chunk 
of rock, the ground around it 
relaxes a little. It releases stress. 

“WHEN YOU TAKE OUT A 
CHUNK OF ROCK, THE GROUND 
AROUND IT RELAXES A LITTLE. 
IT RELEASES STRESS. THAT 
COULD MOVE FOUNDATIONS TO 
THE TUNE OF 40 OR 50 MM.”

on this project was vital, 
Sleiman says. 

For example, the Victoria 
Cross cavern is one of the 
largest caverns in the Southern 
Hemisphere. Much of the 
formwork, which was produced by 
Italian specialists to allow caverns 
to intersect with pedestrian access 
points, was the fi rst of its kind. 
This was designed initially in a 
digital model to see how it might 
all fi t together.

Not everything was imported, 
though. As the five TBMs cut 
through the rock, they also 
installed a tunnel lining made up 
of pre-cast concrete segments. 

Six segments, each 1.7 m in 
length, make up one ring, with the 

fi nished tunnel created as one ring 
after another was put in place. The 
almost 100,000 segments were 
produced in the Sydney suburb of 
Marrickville in a bespoke facility 
set up for this project. 

“We take great pride in the 
labour force that was mostly 
unskilled, and who we trained 
on-site,” Sleiman says. 

“It creates new skills and 
career development in a sector 
that urgently needs talent.” 

That could move foundations to 
the tune of 40 or 50 mm. The last 
thing you want is the glazing to 
start falling off.”

How did the team overcome 
such a high-risk challenge? 

The solution was found in 
constantly updated 3D digital 
modelling of the entire site, so 
project leaders were certain of 
what would happen before the 
work even began. 

This was complemented 
with a sophisticated monitoring 
program. Digital engineering 

CLOCKWISE (from 
top): Victoria Cross 
North; Metro 2 
Martin Place;
Victoria Cross 
TBM Mabel 
breakthrough.
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“WE HAD HUNDREDS OF PEOPLE COME DOWN AND 
ENJOY WATCHING OUR FINAL TBM BREAK THROUGH. 

THAT’S WHAT HAPPENS WHEN YOU’RE HONEST,  
YOU’RE UPFRONT AND YOU LISTEN.”

The other big challenge was 
onboarding the many communities 
that could be affected by the 
project. The tunnels would run 
under numerous suburbs and 
business districts, including much 
of Sydney’s North Shore and 
through to the central business 
district. Thousands of houses, 
buildings, families and businesses 
could be affected. 

Sleiman’s team did all they 
could to minimise that impact.

“Doing the job in someone’s 
backyard without impacting them 
at all was a big positive for me,”  
he says. 

“We undertook a significant 
condition survey program — in 
excess of 7000 properties. We 
took photos and provided these 
reports to property owners. This 
ensured everybody was happy that 

ABOVE: Barangaroo 
TBM Kathleen front 
shield.  RIGHT: 
Crows Nest nozzles.
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create

“We had to begin by developing a 
clear understanding of what the 
seabed looked like, particularly in 
the deepest parts. Once we started 
digging in the seabed, we reached a 
point where we were 40 m below sea 

level, making it hyperbaric work,  
or work under pressure. 

“The type of machine we used in 
Sydney Harbour was called a slurry 
TBM. At the face of the TBM we’d 
pump slurry to make sure that the 
material it’s digging through doesn’t 
fall back into the tunnel — like when 
you’re playing at the beach and the 
wet sand wants to keep collapsing 
back into the hole. 

“That’s exactly what happens with 
the TBM. You’re drilling into material 
that is so wet, it just wants to collapse 
into the machine. So we use slurry 
to maintain pressure that pushes 

against the wet sand. The other 
massive challenge is that you’re 
digging blind. 

“When you’re digging through 
sandstone, you can pull the machine 
back a metre and physically see the 
stone. You don’t have that luxury in 
the seabed. We had to rely completely 
on the machine’s telemetrics to tell us 
what was going on. 

“It’s slow and steady. With hard-
rock tunnelling you can perhaps 
achieve 35 m per day. 

“In the Sydney Harbour seabed 
we dialled it down to about ten 
metres per day.”

ROLLING IN THE DEEP

the reports were representative 
of the condition of properties. 
We explained that if any cracks 
prevailed because of the work, we 
would be here to fix them.”

After the work was done, 
the team conducted post-work 
condition surveys and once again 
offered those reports to residents 
and business owners. 

“We had very few people 
come back to us and say they 
had any cracking,” Sleiman says. 
“Feedback said people really 

supported the project because we 
supported them.”

A case in point was the 
building of a deep shaft in Blues 
Point Reserve by Sydney Harbour. 

“Surrounding residents weren’t 
particularly enamoured with the 
idea of the reserve becoming a 
construction site, and a large shed 
to control noise that would block 
their prime harbour views for a 
period of time,” he says. 

“But again, we got them on 
board early. We were honest about 
what we were going to build and 

why, the timeline, what noise they 
could expect. So much so that for 
the final TBM breakthrough we 
put a big video screen up in that 
reserve. We got a coffee truck. 
We put some fliers around the 
neighbourhood. We had hundreds 
of people come down and enjoy 
watching our final TBM break 
through. That’s what happens 
when you’re honest, you’re upfront 
and you listen.”

It’s little wonder that Jon 
Davies, CEO of the Australian 
Constructors Association, was so 
impressed with the project.

“This year’s winner delivered 
several Australian firsts that 
would not have been possible 
without the one team culture 
established from the outset,” 
he says. “All finalists have 
demonstrated that our industry is 
at its best when it works together.” 

Engineers Australia Chief 
Engineer Jane MacMaster says 
the achievement is an example of 
the incredible results that can be 
achieved on a project of this size 
and complexity.

“In particular, embedding 
digital models and analytical 
techniques supported the 
project to achieve its impressive 
outcomes,” she says. 

“Truly inspiring.”  
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Durable,  
rugged 
and a 
long life.
The African Elephant is one of the longest 
living animals on the planet. To achieve on 
average 70 years plus, it must endure the 
toughest of conditions as well as extremes 
in climate. These characteristics, it has in 
common with hot dip galvanizing.

Compared to any other protective coating for steel, hot dip galvanizing is 

unmatched in its superior corrosion resistance, strong and tough coating, 

proven performance, and lifetime cost benefits. This durable and rugged 

coating makes it the ideal solution for steel in any environment.

Compare the life span of hot dip  
galvanizing against other forms of coating 
on our durability estimator by scanning  
the QR code or at gaa.com.au/durability- 
of-galvanizing-estimator/
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AT A FACTORY IN OUTER 
SUBURBAN MELBOURNE, 
AUSTRALIA’S FIRST 
ELECTRIC TRUCK 
MANUFACTURER IS 
ASSEMBLING A FLEET 
THAT WILL ENHANCE 
THE NATION’S CARBON 
ABATEMENT EFFORTS.  

WORDS BY HARRY WELLER

A SEA Electric is an electric 
vehicle manufacturer 

specialising in the assembly 
and electrification of 
commercial vehicles. 

The company has grown 
rapidly since being founded 
in 2013 and now boasts global 
reach, with offices in Europe, New 
Zealand, Thailand and Australia, 
and its head office in the US.

Despite its success, SEA Electric 
hasn’t forgotten its Australian 

L I G H T  TO U C H

roots. During a recent tour of 
the company’s manufacturing 
facility in the Melbourne suburb 
of Dandenong, the company’s 
President Asia-Pacific, Bill 
Gillespie, tells create that it 
is committed to electrifying 
Australia’s transport sector.  

Citing the combined forces 
of rapid developments in the 
last-mile delivery sector, a 
growing push by companies to 

    HEAVY DUTY,
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“IN 2021, THE MEDIUM AND LIGHT 
TRUCK MARKET IN AUSTRALIA 
ACCOUNTED FOR HALF OF ALL 
COMMERCIAL VEHICLES SOLD. JUST 
UNDER 100 OF THESE WERE ELECTRIC.”

CLOCKWISE FROM 
ABOVE: SEA 
300-85 EV; 
the trucks are 
assembled for each 

motor features 
high start-up 
torque; SEA 300-45 
trucks arrive in 
CKD form and 
are reassembled 
with electric 
powertrains. 

reduce their emissions, and an 
improvement in the commercial 
feasibility of electric vehicles 
thanks to reductions in battery 
kWh pricing, Gillespie says 
corporate Australia is poised to 
take the plunge and embrace 
electric trucks. 

“Transport makes up around 
19 per cent of Australia’s total CO2

emissions, while the road freight 
sector in turn accounts for 38 per 
cent of total transport emissions. 
Clearly, reducing emissions 
here can have a major impact 

receiving Australian Design 
Rules certification for local 
volume production. 

The certifi cation makes it one 
of only three original equipment 
manufacturers building trucks 
in Australia and the only one 
making an electric truck. The 
company’s only direct competitor 
is Fuso, which sells a single 6.5 t 
eCanter model with a range of 90 
km, whereas SEA Electric off ers 
various models from 4.5 t to 
22.5 t, with diff erent battery 
and motor combinations up to a 
maximum range of 300 km. 

The Japanese-sourced Hino 
trucks, on which the SEA 300-45 
and others in the range are based, 
arrive at the Melbourne facility 

on reducing Australia’s carbon 
footprint,” he says.

“However, in 2021 the medium 
and light truck market in Australia 
accounted for 21,774 vehicles, or 
half of all commercial vehicles 
sold. Just under 100 of these were 
electric, so for Australia to meet a 
goal of net-zero by 2050 will need 
a monumental shift.”

That shift is well underway 
at SEA Electric, which has been 
working towards the goal of 
establishing a viable Australian 
electric truck manufacturing 
industry since 2013. 

The company launched its 
commercial operations in 2017 
and has manufactured about 200 
electric trucks and other vehicles 
both here and overseas.

ROLL OUT
In September 2021, SEA Electric 
celebrated a significant milestone 
when its first electric-powered 
SEA 300-45 truck rolled 
off its Melbourne production line, 
following the company 

as fully constructed and trimmed 
cabs, and the remainder of the 
truck is built up from components 
assembled on site. 

Batteries are also assembled on 
site for each specifi c order, with 
trucks rolling through a fi ve-stage 
process before completion.

Mewan Jayatilake, SEA Electric’s 
National Parts and Technical 
Services Manager, is one of a team 
of 17 engineers who are engaged 
on the project, working in the fi elds 
of electrical, mechanical 
and mechatronics. 

Jayatilake says SEA Electric’s 
proprietary motor control 
technology, the chemistry of its 
batteries and the location of its 
components are key areas where 
the company is ahead of 
its competitors. 

“We’re at the leading edge of 
technology right now because 
electric trucks are not necessarily 
very well-known in the market. 
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BricsCAD  .
The harder-working

CAD alternative.

Building the future is hard work. And you need a hard-working CAD design platform to take you there.
Introducing BricsCAD   - the powerful yet affordable DWG-based CAD platform for 2D, 3D, BIM and mechanical design.

Faster and more affordable than the market leading software, BricsCAD’s Smart AI-driven features let you design CAD faster,
with less repetition. BricsCAD is also based on native DWG file format, for the highest compatibility with the leading CAD program. 

Choose from BricsCAD Lite (for 2D designing including AutoLisp), BricsCAD Pro (for 3D modelling and third party software usage)
BricsCAD BIM for building design, BricsCAD Mechanical including sheet metal and BricsCAD Ultimate, for all versions.

Available in Standalone and Network versions, BricsCAD’s flexible licensing options including Perpetual or Subscription licenses
put you back in control. Combine with Bricsys   Maintenance to keep your perpetual licences up to date with new BricsCAD updates

and technical support, at a fraction of the cost of other CAD subscription software.

Let CADApps Australia show you BricsCAD, the modern CAD alternative for Australian businesses.
You’ll be surprised at how easy it is to change over and reduce your CAD budget.

For more information:
Apps Australia, Bricsys Premium Partner, cadapps.com.au

sales@cadapps.com.au or call Leigh on 0436 336 300 for more information.
Scan the QR code to download your free 30 day BricsCAD trial.

®

®

®

ca
pp

s 
01

22

46_51_EA76_Aug22 SEAElect.indd   48 25/7/2022   4:10 pm



“THE TRUCKS WE BUILD VERSUS THE TRUCKS 
EVERYONE IS FAMILIAR WITH — FROM A 
TECHNOLOGICAL PERSPECTIVE AND AN ENGINEERING 
PERSPECTIVE, THERE’S VERY LITTLE OVERLAP.”

“We are the fi rst to have wheels 
turning and actual customers 
out in the fi eld with our electric 
trucks,” he says. 

“Our technology is slightly 
diff erent to what is seen or heard 
of elsewhere. Our batteries are of a 
diff erent chemistry. 

“Our motors are not the 
standard induction motors that 
you would fi nd on any other EV 
conversion. All the transitioning 
ancillary components that were 
otherwise belt driven are now 
driven through electricity. 

“A motor or a pump is also 
powered by electricity rather than 
by a belt-driven system. All of this 
means that the trucks we build 
versus the trucks everyone 
is familiar with — from a 
technological perspective and an 
engineering perspective, there’s 
very little overlap.”

Jayatilake says the vehicles also 
use direct drive confi guration. 

“We don’t have a two-speed 
diff erential or a gearbox of any 
sort,” he says. 

“The motor is what handles 
everything from zero kilometres 
per hour all the way up to 80 or 
110, whatever the limit chosen 
for the platform is. It’s all one 
seamless delivery.” 

That means the motors need 
to have both high start-up torque 
and high running torque, but not 
a very high number of revolutions 
per minute (RPM).

“For example, a Tesla electric 
motor might rev to around 18,000 
or 20,000 RPM, whereas our 
motors tap out at 4000 RPM, 
but we have about four times 
more torque right from the start,” 
Jayatilake says.

“Because our motors produce 
much higher torque at low revs, 
the batteries therefore need to 
discharge their energy at a slower 
rate. What you get from that is 
long-lasting components.”

THE RIGHT FORMULA
Battery chemistry is a key area 
where SEA Electric diverges from 
the electric heavy-vehicle herd, 

LIKE DIESEL

SEA Electric’s Vice President of Asia 

ABOVE: Glen 
Walker.

0 4 9

M A N U F A C T U R I N G

46_51_EA76_Aug22 SEAElect.indd   49 25/7/2022   5:30 pm



Leaders in Thermal & Architectural Building SolutionsLeaders in Thermal & Architectural Building Solutions

46_51_EA76_Aug22 SEAElect.indd   50 25/7/2022   4:10 pm



with the company using a  
lithium-ion nickel manganese 
cobalt chemistry that it says 
provides an excellent balance 
of energy storage, longevity, 
performance and safety. 

“Our battery chemistry is an 
NMC [nickel manganese cobalt] 
type, so our batteries don’t need 
water cooling or any kind of active 
cooling,” Jayatilake says. 

“They don’t run hot in general, 
but the thermal management itself 
is managed by having very slow 
energy discharges that inherently 
generate less heat.”

“In the event of an accident 
or collision where there’s a side 
impact, the battery is also very 
well protected by not only the 
chassis rails but other ancillary 
components that are often attached 
to the chassis rail on the side.” 

SEA Electric’s current 
production rate of one truck per 
week is set to ramp up to six units 
per week by the end of 2022, with 
the longer-term goal of 2500 units 
per annum by 2025. 

The company is currently 
looking to scale up Melbourne 
manufacturing capability and is 
eyeing another building that will 
double its current footprint.  

DISCIPLINE DIVERSITY

SEA Electric’s Vice President of Asia 
Pacific, Glen Walker, a mechanical 
engineer, says the company provides 
great opportunities for engineers to 
work across a range of disciplines. 

“SEA Electric caters for all manner 
of engineers, and we do genuine, 
real, innovative engineering work 
that is world leading. We have 
engineers who delve into battery 
chemistry, battery management 
systems, battery temperature and 
securities, and so on,” he says. 

“We have engineers who deal 
with the physics of the motor and 
how it makes the vehicle perform. 
We have engineers who deal in the 
software that controls all the various 
components and how they relate  
to each other. And we have 
engineers who deal in the 
mechanical structures, in the 
electrical structures — be it a bent 
bracket with a hole in it, or a harness. 

“We are a company that can 
provide young, talented engineers 
with an unbelievable start in  
our industry. They’ve got the ability 
to have up close and personal 
professional experience in all 
operating areas of an  
electric vehicle.”

“BECAUSE OUR MOTORS PRODUCE MUCH 
HIGHER TORQUE AT LOW REVS, THE 
BATTERIES NEED TO DISCHARGE THEIR 
ENERGY AT A SLOWER RATE. WHAT YOU GET 
FROM THAT IS LONG-LASTING COMPONENTS.”

He explains that the location of 
the batteries is another point of 
difference, with the batteries and 
power system positioned away 
from the steer axle, allowing for 
improved weight distribution and 
better driving dynamics.

“If you look at any of the 
competitor electric trucks, you’ll 
find that the batteries are hung off 

LEFT: Mewan 
Jayatilake.

ABOVE: The battery 
is positioned for 
improved weight 
distribution.

the side of the main chassis rails,” 
Jayatilake says. 

“Whereas on our truck the 
motor, the batteries, the power 
distribution, everything is on 
the centre line of the truck. That 
provides a lot of stability during 
cornering. It’s all balanced and  
the truck is comfortable when  
the mass of the truck is on the 
centre line.
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Anyone can be 
an engineer.
Not just anyone 
can be a RPEQ.

Think engineer. 
Think RPEQ.

Learn more at
bpeq.qld.gov.au/thinkRPEQ

INNOVATIVE COLD FORM 
STEEL BUILDING

Proud sponsors of the 2022 Australian 
Steel Excellence Awards new category*

To enter the awards visit steel.org.au/awards

*Excludes Class 1 Buildings and Industrial, Warehouse and Sheds
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Engineering Trends
Member access to exclusive papers

EFFECT OF 
COATING MATERIAL 
PROPERTIES ON 
THE LUBRICATION 
PERFORMANCE 
OF ROLLING 
CONTACTS UNDER 
TEHL REGIME 
Journal: 
Australian Journal 
of Mechanical 
Engineering
Authors:
A.V. Borgaonkar & 
I. Syed

This study 
investigated the 
effects of the  
mechanical and 
thermo-physical 
properties of 
coating material 
on the lubrication 
performance of 
rolling contact 
operating under 
a thermal elasto- 
hydrodynamic 
lubrication, or 
TEHL, regime. The 
mechanical and 
thermo-physical 
properties 
considered in 
the analysis are 
elastic modulus, 
density, thermal 
conductivity and 

effect of coating 
thickness was 
also studied.

RIGHT: A TUBULAR 
BALLOON 
ENVELOPE IS 
SEALED AT THE 
UPPER END BY 
WELDING AND AT 
THE LOWER END 
BY ADHERING THE 
LOWER END OF 
THE FILM TO 
A METAL TUBE AND 
THEN ROLLING 
THE FILM SEVERAL 
TIMES AROUND 
THE METAL TUBE 
BEFORE LOCKING 
THE ROLL BY 
ATTACHING 
THE METAL 
TUBE VIA WIRES 
TO THE LOAD.

APPLYING CYNEFIN 
FRAMEWORK TO 
EXPLORE THE 
EXPERIENCES 
OF ENGINEERING 
EDUCATORS 
UNDERTAKING 
“EMERGENCY 
REMOTE 
TEACHING” 
DURING THE 
COVID-19 
PANDEMIC 
Journal: 
Australasian 
Journal of 
Engineering 
Education
Authors:  S. 
Caldera, C. 
Desha & L. Dawes

In 2020, 
“emergency 
remote teaching” 
emerged as 
an accelerated 
intervention to 
enable the rapid 
implementation of 
online coursework 
delivery during the 
COVID-19 crisis. 
This paper is an 
exploratory study 
of engineering 
educator 
experiences with 
online curriculum 
delivery during 
that time.

STAY CURRENT
HIGHLIGHTS FROM AUSTRALIA'S MOST 
UP-TO-DATE ENGINEERING RESEARCH

balloons for load lifting 

and recreation industries

Journal:  Australian Journal of 
Multi-Disciplinary Engineering
Author: I. Edmonds

0.1 to 100 t. The advantage of this approach is the 

in construction and deep open-cut mining. The 

TERNARY 
COMBINED 
INDUSTRIAL 
WASTES FOR 
NON-FIRED BRICK
Journal: 
Australian Journal 
of Structural 
Engineering
Authors:
G.M.S. Islam, 
A.A. Shubbar, 
S. Sarker & M. 
Sadique

This research 
aimed to explore a 
depolymerisation 
technique with 
ternary combined 
industrial waste 
and by-products 
as binders, 
including 
high-volume 
ladle furnace 

and ground 
granulated 
blast furnace 
slag. This is used 
to produce 

clay-free brick 
alternatives.

MEMBERS HAVE FREE ONLINE ACCESS TO 
ENGINEERS AUSTRALIA’S SEVEN TECHNICAL JOURNALS AT:
portal.engineersaustralia.org.au/content/library-resources-and-services

Heat 
seal

Envelope Envelope

Support 
wires

LoadLoad

Metal 
tube
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You focus on
research.

Let BACS handle
cleaning.

Chris Lockwood
National Cleanroom Account Manager

m: 0413 158 107 p: 1800 687 179
e: chris.lockwood@bacs.com.au
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www.bacs.com.au

Special Offer

Simply quote the Engineers Australia 
discount code  EA22 to receive a 
further 5% off* your purchase. 

*Offer ends 30/09/22 terms and conditions apply.

• Bespoke Consulting & Training
• Software Agnostic 
• Fit for Purpose Technology

Design Technology 

Cloud & Infrastructure

• Move your Data into the Cloud
• Cyber Security
• Managed Support

Asset Management

• End User Devices
• Procurement & Finance
• End to End Life Cycle Management

1300 733 010
info@nexsysit.com.au

Adelaide Brisbane Melbourne Sydney Perth
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12-14
S E P T E M B E R

2 0 2 2

Systems 
Engineering Test 
and Evaluation 
(SETE) Conference 
2022
Location: in-person Canberra
Website: engaus.org/SETE2022

The global pandemic has 
been a catalyst for disruption 
and change across many 
interconnected socio-technical 
systems. Expertise in the 
domains of systems engineering 
and test and evaluation is 
uniquely placed to have a 
far-reaching impact on enabling 
and realising resilient systems 
across domains.

The SETE 2022 Conference will 
explore the theme 'enabling 
resilience through disruption' in 
a forum that allows participants 
to extend networks and learn 
from leading practitioners and 
academics. 

Register at 
engaus.org/SETE2022

CONFERENCES & EVENTS  |   

Location: in-person Sydney
Website: engaus.org/Heritage2022
The conference will bring together like-minded 
people with an interest in heritage, focusing on 
engineering heritage. It aims to bring these two 
aspects together in a relationship emphasising 
how the past determines the future.
Registration open

12–13
O C T  2 0 2 2

AUSTRALASIAN 
ENGINEERING 

HERITAGE 
CONFERENCE

CLIMATE SMART ENGINEERING 
CONFERENCE 2022 (CSE22)

09–10
N O V  2 0 2 2

AUSTRALASIAN 
STRUCTURAL 
ENGINEERING 
CONFERENCE 

(ASEC)

Location: in-person Brisbane
Website: hwrs.com.au
Join us as we look back at the work and 
impact of our industry predecessors, 
discuss current water-related issues and 
trends and explore the innovations and 
technologies that are shaping the 
future of water engineering. 
Save with early-bird registration

30–02
N O V - D E C  2 0 2 2
HYDROLOGY AND 

WATER RESOURCES 
SYMPOSIUM 

(HWRS)

Location: Hybrid and 
in-person Melbourne
Website: aseconference.org.au
With its theme "Engineering 
resilience", ASEC covers topics 
relevant to structural engineers, 
students, academics, researchers 
and industry specialist providers.
Save with early-bird registration

Location: in-person Melbourne
Website: aiac.com.au
AIAC is the preeminent aerospace forum in the 
region, held in conjunction with the Australian 
International Airshow at Avalon.
Early-bird registration 
opens 12 August

27–01
F E B - M A R  2 0 2 3

AUSTRALIAN 
INTERNATIONAL 

AEROSPACE 
CONGRESS 
(AIAC20)

Location: in-person Sydney
Website: icce2022.com
ICCE promotes academic and technical 
exchange on coastal-related studies covering 
a wide range of topics including coastal waves, 
nearshore currents, coastal structures, natural 
hazards and coastal management.
Save with early-bird registration

04–09
D E C  2 0 2 2

INTERNATIONAL 
CONFERENCE 
ON COASTAL 

ENGINEERING 
(ICCE)

Engineers Australia is proud to 
announce our Climate Smart 
Engineering Conference 2022, held 
on 22-23 November. CSE22 will be a 
solution-focused, two half-day event 

working and relevant projects. 
Registrations now open: eacse.com.au

CSE22 Registrations open
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01 02 03
Magnetic battery 
monitor
A sample of the magneto-ionic material that 
can be used to monitor battery life.  
Image: Douglas Levere/University at Buffalo

A new system developed by
University at Buffalo engineer
Shenqiang Ren uses magneto-ionic
material to monitor the power left
in rechargeable batteries. Designed
for use with lithium-ion batteries,
the technology uses a combination
of vanadium, chromium and
cyanide with an aqua ligand — a
compound that decreases in
magnetism as lithium ions enter
or leave it. Tracking changes in the
magnetism provides an indicator
of how much charge remains in
the battery. “The main goal of this
project was working on the
magneto-ionics, which uses ions
to control the magnetism of
materials,” says Ren. “As the lithium
ions travel in or out of the material
we are using, the material will
change its magnetisation. We
can monitor the magnetism,
and this enables us to indirectly
monitor the lithium ions — the
state of charge.”

 
light in different colours and patterns.  
Image: Massachusetts Institute of Technology

Engineers at the US’s Massachusetts
Institute of Technology (MIT) have 

create insect-sized robots that emit 

robots are too small to carry sensors, 

different wavelengths that can be used to 
encode information. Image: Schuster Lab

 
University of Chicago researchers 
have developed a way to control 
photons that could lead to advances 
in quantum computing. Described 

uses a long cavity in a block of metal 
that has had offset holes drilled into 

but when the total energy in the 

Schuster. “You can send one or several 
wavelengths of photons across the 

creates a ‘note’ that can be used to 

creating relationships between 
photons that would usually only 
interact on a one-to-one basis. “If  
you wanted to build a quantum 
computer with 1000 bits and you 
could control all of them through a 

04

Clot detector
This biomedical microdevice detects  
platelet changes in a blood sample.  
Image: The University of Sydney

 
A microdevice being developed  
at the University of Sydney has  
the potential to sense blood clots, 
giving advanced warning of heart 
attack or stroke. Biomedical  
engineer Dr Arnold Lining Ju’s 
technology detects changes 
in platelets in a blood sample, 
pinpointing the presence of  
clotting and white cell

this device would work is that an  
at-risk person — for example, 
someone with heart disease — would 

prick test, the device would monitor
their blood and alert them to any
potentially dangerous changes.
If a change was detected, they
would need to present for more
monitoring at a hospital.” Ju’s
team hopes to enhance the
device by using computational

better understand the mechanical
forces in a blood sample and

to create personalised blood

but emitting light, created with 
electroluminescent zinc sulphate
particles in the soft actuators that
control their wings, allows them to be
tracked as they carry out tasks. “If you
think of large-scale robots, they can
communicate using a lot of different
tools — Bluetooth, wireless, all those 
sorts of things,” says MIT Assistant 
Professor Kevin Chen. “But for a  
tiny, power-constrained robot, we  

are forced to think about  
new modes of communication.  
This is a major step toward 

environments where we don’t 
have a well-tuned, state-of-the-art 
motion tracking system.” The 
electroluminescent particles do  

the robot, increasing its weight  
by just 2.5 per cent.
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JO FISHER’S GEOGRAPHY 

Jo Fisher
CPEng, Director
Howarth Fisher and Associates

ENGINEERS AT THE PINNACLE OF THE PROFESSION

03
TIPS FOR 
SUCCESS 

JO FISHER had not intended to 

create

1 There is value in 
specialising in 

one area rather the 
seeking to become 
a generalist.

2 Develop 
the ability 

to work in big 
project teams.

3 You can 
benefi t from 

concentrating on 
doing one aspect of 
engineering really 
well; it gives you a 
point of difference.

ENGINEERSAUSTRALIA.ORG.AU
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CRICOS: 00122A | RTO Code: 3046

With a postgraduate Engineering degree from RMIT, 
you’ll develop internationally-recognised skills in the areas 
that interest you most. With 14 different specialisations to 
choose from and accreditation by Engineers Australia, 
RMIT’s suite of Masters degrees are globally recognised and 
highly regarded by industry, both locally and internationally.

From manufacturing to management, you could find yourself 
designing and creating products, systems, structures and 
services that transform our world and improve lives. 

The RMIT 4+1 Model
If you’ve completed your 
Bachelor of Engineering 
(Honours) at RMIT you may be 
eligible to complete a Master by 
Coursework degree in your 
related area in only 12 months 
— half the time it normally takes 
to complete a Masters degree! 

Further your career with advanced qualifications 
and deeper technical expertise.

Become 
a leader 

in 
your field

Find out more at 
rmit.edu.au/engineering
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NCC
COMPLIANT

Available now – request a 
copy via email or by 
calling 1800 255 349

Anchor Selection 
Guide 2022
» Select the right anchor with concise easy to read information 

» All NCC compliant anchors in one place, AS 5216:2021

» Design examples

» FAQs and hints on AFOS Anchor Design Software

» Site testing of anchors

Anchor Design SoftwareAFOS ®

engineering@allfasteners.com.au  |  03 9330 0555 

DOWNLOAD

allfasteners.com.au/afos

Design 
Made 
Easy

Request a copy here 
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