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Welcome to the 2"
Newsletter of ISS-NTUA!

Dear readers,

This 2™ ISS Newsletter presents recent activities of the Institute in the
balance between experiment and analysis, theory and practice. As structures
become older, issues of field testing, health monitoring and structural
assessment become increasingly important and the Institute is frequently
called to provide services of this kind.

The Institute’s latest news are presented first, followed by our most recently
completed PhD thesis on the behavior of cold-formed angles used for lattice
towers. The next article presents shaking table results of buildings equipped
with low-cost dissipative and easily replaceable systems improving the
economy and feasibility of their post-earthquake maintenance, performed in
the frame of the European research project DISSIPABLE. Results of the very
successful European research project ANGELHY are presented then, in which
the Institute, as coordinator, cooperated with a number of European
Companies, Institutes and Universities.

Next, field measurements and accompanying analyses on the dynamic behavior of a prefabricated steel truss bridge
are summarized. Then, a recent field test of two steel cladding panels subjected to blast loading is briefly presented.
The final article is devoted to a condition assessment of an airplane maintenance hangar and several old steel buildings
at a Fire Brigade Training Center.

Allow me to say that after almost 35 years’ academic service, | enter in September into retirement. During these years
the Institute evolved from a minor chair to a significant European teaching and research Institution. This was possible
due to the gain of experimental capabilities, after moving to the University campus in 2003 and the commitment and
good cooperation and teamwork between all its staff, whether faculty, technical, administrative or PhD candidates. I'm
confident that this spirit will continue in the future, for the Institute to keep its place as a center of excellence.

loannis Vayas




NTUA Civil Engineering School ranked 4" globally for 2021

The Civil Engineering School of the National Technical University of
Athens was ranked 4th globally (2nd in Europe) according to Shanghai

Ranking's Global Ranking of Academic Subjects (GRAS) 2021, being the best
performance of any Higher Education School in Greece. GRAS use a range
of objective academic indicators and third-party data to measure the
performance of world universities in respective subjects, including research
output, research influence, international collaboration, research quality, and

international academic awards.

E-LECTURES

The Institute of Steel Structures at NTUA in
cooperation with the Steel Structures Research
Society continued the tradition of organizing
lectures addressed to students and practicing
engineers. To comply to Covid-19 safety measures
we switched to an e-lecture format, which proved
to also have positive aspects, in attracting a larger
than usual audience.

In January 2021 Prof. I. Vayas coordinated
presentations by Prof. Emeritus G. loannidis, Mr.
M. Sofras and Dr. X. Lignos on the “Standard
EN1090-2 - Execution of Steel Structures” covering
aspects of project execution, industrial processing
and corrosion protection.

In April 2021 Prof. E. Mistakidis coordinated
presentations by Prof. |. Vayas, Mr. T. Dimitriou
and Mr. A. Spiliopoulos on the “Construction and
Tests of Floisvos Pedestrian Bridge”, including
vibration monitoring, fabrication and detail design.

DONATION

ISS accepted the donation of technical books and
archival material from the office of the late Fotis
Zoulas, one of the most prominent structural steel
design engineers in Greece, who passed away
recently. The material will be available to students
and structural engineers in the ISS library.

ISS VIDEO

A short 4 minute video presenting ISS is available
in YouTube: https://youtu.be/shIXDxV52yY

NEW RESEARCH PROJECT

ISS participates in ADDOPTML, a new MSCA-RISE-2020 Marie
Sktodowska-Curie Research and Innovation Staff Exchange
project (http://addoptml.ntua.gr/), that started in May 2021
and will have a 4-year duration. Principal aim of ADDOPTML
(ADDitively Manufactured OPTimized Structures by means of
Machine Learning) is to create and test an holistic optimum
design — additive manufacturing process of civil structures by
a multi-disciplinary team of academic experts and SMEs from
Belgium, Cyprus, Germany, Greece, Italy, Jordan,
Netherlands and Spain. The role of ISS in the project will be:

- To contribute to the development of optimization
algorithms for steel structures based on fully nonlinear
finite element analyses (GMNIA).

To perform tension tests of 3D printed steel coupons
towards formulating constitutive relations.

To design deployable structures for emergency applications
employing 3D printed joints.

To validate this design by performing experimental testing
of 3D printed specimens.

ISS IN SOCIAL MEDIA

Since June 2021, you may also find ISS in Linkedin:
https://gr.linkedin.com/in/iss-institute-of-steel-structures-

ntua-15a8b3214

PUBLICATIONS

In 2020 the members of the Institute have published 17
papers in international journals. For a full list of publications
please visit:

http://labmetalstructures.civil.ntua.gr/cms/en/research/publ

ications
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PhD Defense of Zacharias Fasoulakis

In May 2021, Zacharias Fasoulakis successfully defended his PhD
dissertation “Investigation on the behaviour of members from cold-
formed angle sections used for lattice towers”.

Steel lattice towers with members from angle sections are the dominant
structural type for the needs of energy transmission. This thesis
endeavours to bridge the gap towards an improved capacity assessment
of lattice towers. A joint analytical-experimental-numerical study is
undertaken in order to provide comprehensive and efficient design tools
for the capacity of bracing members from cold-formed angle sections
with bolted ends.

Simple yet reliable expressions are proposed by employing analytical
approaches in order to realistically capture local and global buckling
behaviour of angle-section columns, taking into account the effects of
the bolted connection. The experimental study carried out offers up-to-
date test results for cold-formed angle-section columns with single-
bolted connections. The comparative results denote a fair prediction of
EN 1993-3-1. Detailed imperfection measurements are measured by an
in-house built imperfection plotter. A thorough numerical study via finite
element analyses frames the tests, considering geometric and material
nonlinearities. Accordingly, the buckling behaviour of X-braces is
investigated.

Further research using stochastic mechanics aims to capture the
probabilistic estimation of the buckling capacity of bolted members from
plain or lipped angle sections with stochastic geometric imperfections.
Additional uncertain parameters are also included, namely material
properties and lateral wind pressure. The resulting density distributions
reveal the influence of each parameter (and their combinations) on the
buckling load variability and can be used also for probabilistic
assessment. Finally, a reliable computational model of an actual
transmission lattice tower with braces from cold-formed angle sections
is developed. The proposed modelling of the tower takes into account
slippage effects for single-bolted or double-bolted connections of the
bracing members, as well as accurate buckling performance.
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Despite the fact that the evaluation of the results is
ongoing, the initial conclusions on the examined
dissipative systems indicate significant ability to
dissipate seismic energy and remarkable repairability.

ISS participates in DISSIPABLE with the doctoral
candidate Konstantinos Papavasileiou, and faculty
members Dr. |. Vayas, Dr. P. Thanopoulos and Dr. D.
Vamvatsikos. The design of the shaking table tests is
conducted under the guidance of Dr. H. Mouzakis, the
scientific coordinator of the NTUA team.
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Fig. 3 Test calibration results




