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As the offshore industries move from shallow to deep waters
in excess of 1000 m, there has been rapid development of ocean
engineering practices. Innovations in theoretical and applied me-
chanics have been essential in this shift and in underpinning the
exploitation of offshore oil and gas and renewable energy re-
sources worldwide. Understanding and predicting physical mech-
anisms of structure-soil interactions are vital for the stability and
safety of offshore engineering structures. Accordingly, in this spe-
cial issue of Theoretical & Applied Mechanics Letters (TAML), eight
letter-papers are published to present recent advances in analyti-
cal & numerical analysis and in physical modeling of offshore struc-
ture-soil interactions in marine environments. They all provide
examples of how enhanced understanding of mechanics can im-
pact on applied projects.

The eight papers cover a wide range of offshore applications,
including the ~20 m diameter “spudcan” foundations of mobile
jack-up drilling rigs, pile foundations for traditional oil and gas, as
well as new age offshore wind farms, drag and plate anchors for
mooring in deep water, and in predicting the stability of subma-
rine pipelines.

The failure mechanisms of a spudcan footing penetrating next
to an existing footprint are investigated experimentally in the
drum centrifuge of the University of Western Australia [1]. In the
field of Bohai Gulf (Bay) of China, the excess pore pressure was
recorded during driving a super-long pile into the seabed, and the
corresponding pile-soil interaction mechanism in the process of
pile-segment extension are analyzed [2]. The effect pile-soil inter-
action on the natural frequency of a monopile-supported offshore
wind-turbine structure is investigated with case study and the in-
terpreting of small-scale model tests [3].

Plate anchors have been used to anchor deep-water floating
installations, and have an advantage in water depths exceeding
1000 m as they can be used in a taut configuration. Experimen-
tal investigation of the pull-out capacity of the plate anchor with
clayey soils under cyclic loading is reported [4]. The pull-out ca-
pacity under cyclic loading is also investigated numerically, where
the cyclic loading induced elasto-plastic deformation of the soil
skeleton and the accompanying generation/dissipation of the ex-
cess pore water pressure is simulated using a coupled model with
combination of the bounding-surface plasticity model with Biot’s
consolidation theory [5].

As the conduits of oil and gas, submarine pipelines are the
lifeblood in any offshore developments. Two papers in this special
issue show directly how theoretical mechanics can be applied off-
shore. The pipe-soil interaction for on-bottom stability of the sub-
marine pipelines in the Gulf of Mexico during recently-occurred
hurricanes is assessed with an in-house developed dynamic finite
element program [6]. A two-dimensional numerical model is ap-
plied to study the coupling effect of the pipeline vibration on the

http://dx.doi.org/10.1016/j.taml.2015.03.003
2095-0349/

seabed scour [7]. Similar wave-seabed interaction issues greatly
impact the design of foundations around marine infrastructures. A
coupled numerical model for wave-seabed interaction is proposed
to realize both wave and seabed processes in a COMSOL multi-
physics program and to calculate the wave and seabed response
simultaneously [8].

We would like to take this opportunity to express our great ap-
preciation to all the authors for their contributions to this special
issue. Furthermore, we sincerely acknowledge the reviewers for
providing helpful comments and constructive advices.

We trust that these eight papers are of interest to the academic
community and industry practitioners alike. We believe they pro-
vide excellent examples of how improvements in fundamental and
applied mechanics can influence the design of the infrastructure
that underpins modern communities.

References

[1] V. Kong, M. Cassidy, C. Gaudin, Failure mechanisms of a spudcan pene-
trating next to an existing footprint, Theoret. Appl. Mech. Lett. 5 (2015).
http://dx.doi.org/10.1016/j.tam1.2014.12.001.

[2] SW. Yan, J. Li, L.Q. Sun, G.M. Sun, Difficulties and measures of driving
supper long piles in Bohai Gulf, Theoret. Appl. Mech. Lett. 5 (2015).
http://dx.doi.org/10.1016/j.taml1.2015.02.006.

[3] L.Q. Yu, LZ. Wang, S. Bhattacharya, G. Nikitas, L.L. Li, Y.L. Xing, Long-term
dynamic behavior of monopile supported offshore wind turbines in sand,
Theoret. Appl. Mech. Lett. 5 (2015).

[4] L.Yu, Q. Zhou, J. Liu, Experimental study on the stability of plate anchors in clay
under cyclic loading, Theoret. Appl. Mech. Lett. 5 (2015).

[5] C. Hu, F.P. Gao, Elasto-plasticity and pore-pressure coupled analysis on the
pullout behaviors of a plate anchor, Theoret. Appl. Mech. Lett. 5 (2015).

[6] Y. Tian, B. Youssef, M.]. Cassidy, Assessment of pipeline stability in the Gulf of
Mexico during hurricanes using dynamic analysis, Theoret. Appl. Mech. Lett. 5
(2015).

[7] C.D. Liang, Y. Luan, R. Rana, Scour depth beneath a pipeline undergoing forced
vibration, Theoret. Appl. Mech. Lett. 5 (2015).

[8] C. Liao, Z. Lin, Y. Guo, D.-S. Jeng, Coupling model for waves propagating over a
porous seabed, Theoret. Appl. Mech. Lett. 5 (2015).

Fu-Ping Gao™

Key Laboratory for Mechanics in Fluid Solid Coupling Systems,
Institute of Mechanics, Chinese Academy of Sciences,

Beijing 100190, China

E-mail address: fpgao@imech.ac.cn.

Mark Cassidy

Centre for Offshore Foundation Systems and ARC CoE for
Geotechnical Science and Engineering, University of Western
Australia, WA 6009, Australia

E-mail address: mark.cassidy@uwa.edu.au.

Available online 7 March 2015

* Corresponding editor.

© 2015 The Author. Published by Elsevier Ltd on behalf of The Chinese Society of Theoretical and Applied Mechanics. This is an open access article under the CC

BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).



