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This special issue comprises a selection of papers presented at SEMC
2016, the Sixth International Conference on Structural Engineering,
Mechanics and Computation. The conference was held in Cape Town,
South Africa, from 5 to 7 September 2016, and was attended by around
400 participants from 60 countries worldwide. All papers appearing in
this special issue were originally published by CRC Press (Taylor and
Francis) as part of the conference Proceedings [1]. The ten contribu-
tions are upgraded versions of the original papers, modified or ex-
panded to take into account feedback received at the conference, and
subjected to the normal review process of Engineering Structures.

Within structural engineering and related disciplines, considera-
tions of structural dynamics are a major part of design. Engineering
structures need to be properly designed to withstand the dynamic ef-
fects of wind, waves, earthquakes, machinery, vehicles, trains or pe-
destrians, as the case may be. Such effects may result in structural da-
mage or even collapse of the structure; they may also reduce the service
life of the structure or its components as a result of fatigue. Indeed,
persistent dynamic effects, if not properly designed for, will accelerate
the pace of structural deterioration in the long-term [2]. From a ser-
viceability perspective, excessive vibrations can compromise the proper
functioning of equipment or the comfort of people. As structures evolve
or new structural forms emerge, there is a continuing need for an up-
dated understanding of dynamic response, and the goal to reduce ex-
cessive vibrations (through damping or other vibration control mea-
sures) remains. The first six papers in this issue concern various aspects
of vibration control through passive or active strategies. The last four
papers have a focus on the modelling of dynamic loads or dynamic
response, with the very last one being of a more fundamental nature. A
brief commentary on each of these contributions follows.

The opening contribution (by Palacios-Quiñonero and co-workers)
presents a novel methodology for the seismic vibration control of multi-
storey buildings fitted with a distributed system of smart control de-
vices, with a focus on design. The technique promises to lower the high
computational costs usually associated with the design of vibration-
control systems for large structures. In the second contribution,
Lewandowski & Pawlak extend the well-known response spectrum
method to the determination of the dynamic response of building
structures with visco-elastic dampers. Their particular approach has the
advantage of being able to model the behaviour of visco-elastic mate-
rials in a wide range of frequencies using only a small number of model
parameters. Liquid dampers may also be used to control the vibrations
of various structures (tall buildings, towers, long-span bridges, etc)
under wind, wave or seismic actions. In particular, the tuned liquid-
column damper has been quite popular. Much of the ongoing research
on tuned liquid-column dampers concerns their performance and

characterisation. The paper of Dziedziech and co-workers presents a
theoretical model for the identification of nonlinear damping in these
devices, and validates the model via experimental tests.

In their paper, Feng and co-workers consider the particular problem
of the stability of tensegrity beams under dynamic loads. Relatively
small amounts of energy are needed to control the shape of tensegrity
structures, which makes them well-suited to active control. The active-
control algorithm that they propose yields some encouraging results,
and has the potential to be extended to other types of tensegrity
structures. Vaja and co-workers consider the different problem of the
vibration of overhead power transmission lines under wind. They pre-
sent an analytical model of a new type of damper that is intended to
suppress Aeolian-type vibrations of transmission lines. Not only does
their analytical model yield reasonable estimates of the resonant fre-
quencies of the damper; the presented results also point to the effec-
tiveness of the proposed damper in reducing these vibrations. Starossek
and co-workers consider yet another type of wind-induced vibration
phenomenon, namely flutter, which affects aerodynamic structures
such as decks of long-span bridges. Passive vibration control is effected
via eccentric wing attachments on the sides of the bridge deck, thus
achieving aerodynamic damping of the angular motion of the deck. The
main merit of the method seems to be cost-effectiveness.

Modelling of the dynamic response of railway bridges under train
excitation is a subject that has attracted much attention in recent years,
particularly as a result of the more widespread introduction of high-
speed trains across the world. In considering this type of problem,
Martinez-Rodrigo and co-workers adopt a scheme that combines the
boundary-element method and the finite-element method in modelling
the soil-structure interaction effects. The effectiveness of the approach
is demonstrated via a real case study. The response of footbridges to
pedestrian excitation continues to draw the interest of a good number of
researchers worldwide. The contribution of Mulas and co-workers
presents an analytical formulation for the vibration response of a
footbridge excited by walking pedestrians, with a focus on the human-
structure interaction. While the analytical model seems promising, the
authors point to discrepancies with experimental results, suggesting a
need for further refinement of the model. In their paper, Mohammed
and co-workers also study the effect of human-induced vibrations, but
on floors. They propose an improved model of the walking force, which
they show to give more reliable estimates of vibration response com-
pared with existing models. The authors hope that their model can be
adopted in design guidelines for the vibration serviceability assessment
of high-frequency floors.

The vibration of plates is a subject that has been extensively studied
over many years, but the search continues for closed-form
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mathematical solutions for certain non-standard situations. In their
contribution (the last in the issue), Cho and co-workers tackle the vi-
bration problem of a rectangular plate with stiffeners and openings, and
prescribed with arbitrary support conditions. They use Mindlin thick-
plate theory to model the plate, and Lagrange’s equation of motion to
formulate the eigenvalue problem. The solution is implemented using
in-house software, and validated against FEM results.

The guest editors are grateful to the publisher of Engineering
Structures, Elsevier, for accommodating this special issue. The first guest
editor would also like to thank Professor Alex Pavic of the University of
Exeter, for organising a special session on vibration serviceability at the
SEMC 2016 conference; two of the papers accepted for this special issue
were originally submitted for that special session. All authors who have
contributed to this special issue of Engineering Structures are thanked.
The permission of CRC Press (Taylor and Francis), in allowing the au-
thors to adapt the original papers of the SEMC 2016 Proceedings for this
special issue, is gratefully acknowledged. The literature on vibration
control of engineering structures continues to grow. It is hoped that the
contributions in this issue will give readers a good appreciation of

current research trends in the field.
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