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AIMS & OBJECTIVE OF ISSE

2 e

To restore the desired status to the Structural Engineer in construction industry and to create awareness about the profession.
To define Boundaries of Responsibilities of Structural Engineer, commensurate with remuneration.

To get easy registration with Governments, Corporations and similar organizations all over India, for our members.

To reformulate Certification policies adopted by various authorities, to remove anomalies.

To convince all Govt. & Semi Govt. bodies for directly engaging Structural Engineer for his services.

To disseminate information in various fields of Structural Engineering, to all members.

FIELD OF INTEREST

# Structural; Designing & Detailing

% Computer Software

% Materials Technology, Ferrocement
# Teaching, Research % Development
# Rehabilitation of Structures

&%

O S

Construction Technology & Management
Geo-Tech & Foundation Engineering
Environmental Engineering

Non Destructive Testing

Bridge Engineering

& Other related branches
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GEM 46 PROF. LEROY GARDNER-EXPERT IN STRUCTURAL
TESTING, 3D PRINTING, COLD-FORMED AND STAINLESS STEEL

Dr. N. Subramanian

Prof. Leroy Gardner (1977-)

Dr. Leroy Gardner is a Professor of Structural
Engineering at Imperial College London and a
Fellow of the Royal Academy of Engineering. Prof.
Gardner is engaged in teaching at both
undergraduate and postgraduate level, industry
training, specialist advisory work and leading an
active research group in structural engineering.
Prof. Gardner’s principal research interests lie in the
areas of structural testing, numerical modelling and
the development of design methods for steel
structures. Based on his experience, he has co-
authored 4 textbooks, 7 book chapters and over 400
technical papers.

He is also Editor-in-Chief of the International Journal
of Steel Structures, and the new research journal of
the Institution of Structural Engineers - 'Structures'.
In addition, he serves on the Editorial boards of five
others. He chairs a number of IStructE and BSI
committees, is the UK National Representative on
the European Working Group for the structural steel
design standard EN 1993-1-1. Prof Gardner is a
Chartered Engineer and is a Fellow of both the
Institutions of Civil (FICE) and Structural Engineers
(FIStructE), and is actively involved in both the
Institutions. He is a member of the European and
BSI Committees responsible for Eurocode 3. For
IStructE, he is Chair of the IStructE Research Panel,
past Chair of the North Thames Regional Group and
Member of the Papers Awards Judging Panel and
the Structural Futures Committee Prof. Gardner was
awarded the IABSE prize in 2017 and the ASCE
Shortridge Hardesty prize in 2021.

The Steel Structures Group comprises about 20
doctoral and post-doctoral researchers workingon a
range of topics relating to the manufacture, testing,
simulation and design of steel structures. Active
topics include metal additive manufacturing (3D
printing), design by advanced analysis, stainless
steel, high strength steel, cold-formed steel and
aluminium alloy structures. The Steel Structures
Group was awarded the 2024 Imperial President's
Excellent Research Team Prize in 2024.

EARLY LIFE

Leroy Gardner was bornin the year 1977. His father
Mr. Brian Gardner was a practicing production
engineer and his mother Mrs. Nina Gardner worked
with Brian in the office. He had his schooling near his
home in Surrey, England. His interest in engineering
was initially sparked by his father, who had a passion
for making things happen. ‘My upbringing was quite
practical and | worked with my father at weekends -
we built a kit car together in the garage over the
period of a year,” Gardner smiles. Meanwhile, he
gravitated towards engineering when his favorite
subjects at school, mathematics and physics, turned
outto be ‘the right ones’ for such a career.

GRADUATION AND PROFESSORSHIP

Gardner joined Southampton University in 1995 and
obtained his B.Eng. degree in Civil Engineering (1st
class Honors) in 1998. Immediately he joined
Imperial College, London for his M.Sc. in Structural
steel Design and got the masters degree in 1999. He
continued to do his Ph.D. at Imperial College,
London and earned the degree in 2002. He was
appointed as a lecturer in structural engineering at
Imperial College, London in 2002. In 2012 he was
promoted as a Professor of structural engineering at
Imperial College, London.

ISSE Journal

Volume 27-4, Oct-Nov-Dec 2025



When a full-scale 3D-printed steel footbridge (Figure
1) was unveiled in the city centre of Amsterdam in
2021, the world’s media took note. It was a
significant step towards acceptance of this
technology in the construction sector. But despite
rolling news coverage of the space-age structure,
Professor Leroy Gardner of Imperial College
London predicts the real gains will come from much
more modest applications.

Professor Gardner’s research specialization is
structural steel and he agrees that there is a high
level of interest worldwide in printed steel

technology - both in the construction industry and in
other sectors where potential applications abound,
such as medical, aeronautical and shipbuilding.

Fig. 1 Gardner led the testing and safety verification of the MX3D
printed steel footbridge that is in public use in Amsterdam.

ACCIDENTALACADEMIC

The fact that Gardner’s professional life has been
spent entirely in academia - albeit with strong links to
practice - still gives him pause for thought. It was not
a path that he made a conscious decision to follow.
Even the choice of civil engineering was not
immediately obvious, he adds. ‘I could just as well
have chosen mechanical engineering or physics!
But he already had an interest in structures and
applied to study civil engineering at Southampton
University.

‘| enjoyed the course, but when | got to the end, |
wanted to learn more,” he says. Structural steel
design had been his favorite subject at degree level,
so he applied to study for M.Sc. degree at Imperial

with the intention of moving on to a ‘proper job’
afterwards. Further research had not occurred to
him until his tutor asked if he was interested in a
Ph.D. in stainless steel structures. It was an exciting
time in this field and marked Gardner’s introduction
to novel materials, for which his expertise is now
recognized worldwide.

ADVANCES IN STAINLESS STEEL

Use of stainless steel in construction was relatively
rare at that time; manufacturers were keen to
support research that would enable them to gain a
greater understanding of how and in what way it
could be used, whether the design guidance could
be enhanced orimproved and so on.

‘The main reason to use stainless steel is its
corrosion resistance; the main reason not to use it is
its cost,” Gardner summarizes. ‘Using it properly so
that you get the most out of it, and connecting it
properly are the key challenges.’

Gardner developed a new design process, nhamed
the continuous strength method, for use with
stainless steel - the main novelty being that it was
strain-based rather than strength-based. ‘Stainless
steel has a rounded stress- strain curve compared
with normal steel, which has a sharply defined yield
point. That lentitself to a new design approach which
| developed, using numerical modeling and
laboratory testing to get the data | needed,” he
explains. There was no standard for stainless steel
design at that time, although there were a few in
development; now, almost every region has its own
international standard, and the design method that
came from Gardner’s work forms part of them.

Introducing a more relevant design method had an
obvious impact. ‘With an expensive material like
stainless steel, if you can reduce the material
requirement by 20%, thenitis more viable, he says.

JOY OF TEACHING

Gardner’s ongoing quest for a ‘proper’ job was once
again derailed by circumstances. In the second year
of his doctorate he was invited to lecture M.Sc.
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