
CRICOS Provider Code: 00126G UniPrint 95040

Centre for Offshore Foundation Systems
Faculty of Engineering, Computing and Mathematics
The University of Western Australia
M053, 35 Stirling Highway
Crawley WA 6009
Tel: +61 8 6488 3094
Fax: +61 8 6488 1044
Email: cofs@uwa.edu.au
cofs.uwa.edu.au

Established in 1997 under the 
Australian Research Council’s 
Research Centres Program

Centre for Offshore 
Foundation Systems

annual report 2011

C
en

tre for O
ffsh

ore F
ou

n
d

ation
 S

ystem
s A

n
n

u
al R

ep
ort 20

11



Front cover main photo: Mark Randolph signing on to his Fellowship 
of the Royal Society – in the same book that contains the signatures 
of such scientific luminaries as Isaac Newton, Robert Hooke and one 
John Randolph, Bishop of London, Mark’s great-great-great-grandfather.
Angel Platform photo: courtesy of Woodside Energy Ltd. The Angel 
platform is located about 120km North of Karratha, Western Australia. 
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Mission Statement

ÌÌ Numerical modelling techniques: To develop innovative 
computational techniques and tools necessary to model 
offshore infrastructure, with a focus on developing 
computational algorithms capturing multi-phase 
sediment response, consolidation and strain rate effects 
in large deformation problems. 

ÌÌ Physical modelling techniques: To develop innovative 
physical modelling techniques that address research 
needs relevant to the complexity of offshore sediments 
behaviour and offshore soil structure interaction. 

ÌÌ Georisk techniques: Develop stochastic analysis 
techniques to account for natural variability of sediments 
properties and environmental loadings in the quantifying 
of risk to offshore foundations and infrastructure.

In addition to the above research aims, there are a number 
of broader goals that the Centre strives for:

Service Goals
To be recognised internationally for provision of advice and 
specialist modelling services to the offshore petroleum and 
renewable energy industry and to provide a core of people 
with internationally recognised expertise in the areas of 
offshore foundation systems, geohazards and engineering 
through PhD programs and post-doctoral training.

Teaching Goals
To provide a stimulating atmosphere that will attract the 
highest quality research students at Honours and PhD 
level, to ensure excellent academic and technical support 
of their studies, and to help develop the specialist offshore 
consultancy profession in Australia.

Financial Goal
To attract sufficient research funding from industry and 
other research grants to remain self-sufficient and to 
achieve the research, service and teaching goals of 
the Centre. 

The Centre will carry out 
fundamental research at an 
internationally recognised standard 
of excellence in the areas of the 
mechanics of seabed sediments, 
offshore geohazards and in offshore 
foundation and engineering 
systems. It will use its expertise to 
service the offshore petroleum and 
renewable energy industries at both 
a national and international level.

GOALS
Research Goals
The principal research aims of the Centre are to identify the 
key micro-structural response of natural seabed sediments 
and to establish quantitative links between that response 
and the performance of foundation systems and offshore 
infrastructure. The goals in our key research areas are: 
ÌÌ Offshore sediments: To identify the key mechanisms at 

a micro-structural level that dictate critical aspects of 
behaviour, and quantify that behaviour with scientifically 
sound models that capture key features of seabed 
sediments behaviour.

ÌÌ Offshore geohazards and seabed mobility: To analyse 
and quantify risks to offshore infrastructure due 
to geotechnical hazards and to establish a design 
framework for optimising the choice of foundation 
and subsea engineering systems, taking account of 
risk factors.

ÌÌ Offshore foundation systems: To develop conceptual 
models for the calculation of foundation performance, 
accounting for the specificity of environment, and to 
encapsulate these models into unified design methods. 

ÌÌ Offshore engineering science: To develop coupled fluid-
structure-soil models for problems such as multi-footed 
platforms, scour, pipeline response, deep water riser 
and moored systems, as well as emerging renewable 
energy systems.
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Director’s Report

Our partnership with The Lloyd’s Register Educational Trust 
(The LRET www.lr.org/about_us/LRET/) was strengthened 
in 2011 with the appointment of three Assistant/Associate 
Professors and the awarding of six PhD top-up scholarships 
in the research fields of deep water engineering, renewable 
energy and georisk. COFS PhD students Steven Cheng 
and Xiaojun Li had the privilege to attend the inaugural 
The LRET Research Collegium held at the University of 
Southampton. With 19 other scholars from The LRET 
Research Centre network, and facilitated with guest 
lectures from The LRET Centres, Steven and Xiaojun 
researched solutions to overcome carbon capture and 
storage challenges utilising the world’s oceans. They are 
congratulated for their co-authored technical reports and 
journal publications. 

COFS made a significant commitment in 2011 to improving 
Australia’s geotechnical physical modelling facilities 
by leading the successful bid to establish a National 
Geotechnical Centrifuge Facility (NGCF) on the campus of 
UWA. The centrepiece of this new initiative will be a 10 m 
diameter beam centrifuge to be purchased with $1.58M 
raised from the Australian Research Council in partnership 
with our colleagues from the Universities of Newcastle, 
Wollongong, Adelaide, Queensland and Monash. This new 
centrifuge will be capable of spinning 2400 kg of soil at 
the acceleration of 120 times that of earth’s gravity. The 
sustained support and confidence of the UWA Vice- and 
Deputy Vice-Chancellors Alan Robson, Robyn Owens and 
Alistar Robertson in committing an additional 570 m2 of 
laboratory in the new Indian Ocean Marine Research Centre 
building is greatly appreciated. 

The NGCF dream would not be possible without the 
on-going expertise and commitment of our centrifuge 
modelling team. To celebrate its establishment a dedicated 
feature on our centrifuge team is included in this year’s 
report, a read we hope you enjoy. Confidence to embark on 
a new centrifuge has been buoyed by continual support and 
usage of our testing facilities by the local and international 
oil and gas industry, including in 2011 by Advanced 
Geomechanics, BP, Chevron, Inpex, Keppel Offshore and 
Marine Technology and Total. 

It was also an extremely busy year for the COFS soil 
characterisation laboratory, with testing for developments 
at the Browse, Wheatstone, Gorgon, Ichthys, Scarborough, 
Macedon and Julimar fields on the north-west shelf of 
Western Australia. Soil characterisation testing in 2011 also 
extended to offshore projects in Africa (West Nile Delta, 
Angola) and the Middle East (Caspian Sea), and to mining 
(Tonkolili Iron Ore mine, Sierra Leone) and construction 

This year COFS was filled with immense pride when our 
founding director and key researcher Mark Randolph 
was elected a Fellow of the Royal Society. Established 
by King Charles II in 1660, the ‘Royal Society of London 
for Improving Natural Knowledge’ is the world’s oldest 
continuous scientific academy. In signing the register of 
fellows (front cover) and presenting his new fellows seminar 
entitled “mud, mud, glorious mud”, Mark joined the ranks 
of the world’s most eminent scientists. In announcing his 
election the Royal Society state that Mark “has advanced 
the design of piled foundations, and has carried out 
important research on finite-element analysis of soil 
penetration, new techniques for offshore site investigation, 
and the difficult, little-studied, and economically important 
foundation problems of calcareous materials off the 
Australian coast”. This contribution is well known to the 
devoted readers of these reports, many of whom have 
been affected by Mark’s vision, leadership and dedicated 
mentoring. Please join in sharing our pleasure in the 
recognition that this fellowship gives to Mark’s research and 
career (to date of course!).

Mid-year marked the beginning of the Australian Research 
Council Centre of Excellence for Geotechnical Science 
and Engineering (CGSE), of which COFS is a major node. 
This new initiative will “pioneer new scientific approaches 
to geotechnical engineering design to underpin Australia’s 
energy and transport infrastructure, resulting in increased 
productivity and sustainability of the nation’s major export 
industries”. CGSE is funded at $23M for seven years 
and is a collaboration between COFS, the Centre for 
Geotechnical and Materials Modelling at the University 
of Newcastle, the Geotechnics and Railway Engineering 
Centre at the University of Wollongong and three industry 
partners. Much of the initial focus of the centre has been in 
recruitment and in establishing joint research initiatives, a 
task facilitated by two workshops attended by over 60 staff 
and research students. 

Winthrop Professor Mark Cassidy 
Director, Centre for Offshore Foundation Systems
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(Macleay River and Floodplain Bridge, New South Wales) 
projects. In 2011, our work was conducted for direct clients: 
Advanced Geomechanics, WorleyParsons, BP, Fugro, 
African Minerals who commissioned work on behalf of 
ultimate clients: BHP Billiton, Chevron, Extract Resources, 
ExxonMobil, Inpex, Shell, Total and Woodside Energy.

Following Mark’s FRS lead, 2011 was a year of awards. 

UWA’s Large O-tube, a facility that allows investigation of 
hydrodynamic forces on pipelines and seabed mobility 
under the full spectrum of current and wave conditions, 
was the recipient of the Woodside Encouragement 
Award at the annual WA Innovations awards ceremony, 
organised by the State Government. Establishment of 
such a large experimental facility is truly a team effort and 
congratulations go to Liang Cheng, David White, Hongwei 
An, Chengcai Luo, Tuarn Brown, John Breen, Shane de 
Catania, Wayne Galbraith, Alex Duff and Mike McCarthy. 
David White was also named WA’s Young Scientist of the 
Year for 2011 and the winner of the WA Young Tall Poppy 
Science Awards.

Shazzad Hossain and Mark Randolph are congratulated 
for scooping both the David Hislop award from the 
Institute of Civil Engineers (ICE, UK) and the D.H. Trollope 
Medal from the Australian Geomechanics Society for 
their Géotechnique paper Deep-penetrating spudcan 
foundations on layered clays: numerical analysis. 

Our PhD student Amin Rismanchian is also congratulated 
for being awarded a Society of Underwater Technology 
(SUT) scholarship. 

This is our fifteenth annual report and we trust you will enjoy 
the highlights presented.

Mark Cassidy
Director, Centre for Offshore Foundation Systems
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Organisation Structure

Management Committee
The Management Committee is chaired by the Director 
and membership consists of the Deputy Director, Business 
Manager, Centrifuge Manager, senior academics in COFS 
and a senior academic in the Geomechanics discipline 
within the School of Civil and Resource Engineering. The 
terms of reference of the Management Committee are:
ÌÌ to formulate long term strategies; 
ÌÌ to review the progress of scientific objectives; and 
ÌÌ to maintain budgetary targets.

Management Committee
Director and

Deputy Director

Centrifuge Manager Business Manager

Chief Technician (Electronic)
Administrative Officer 

Project Assistant
Accounts Officer

Offshore 
Sediments

Offshore 
Geohazards and 
Seabed Mobility

Offshore 
Foundation 

Systems

Offshore 
Engineering

Numerical 
Modelling 

Technology

Physical 
Modelling 

Technology

Georisk

Technical Support

Administrative 
Assistant

Project 
Assistant

Purchasing 
Officer

Senior Technicians (Soils)
Technicians (Soils)

Senior Technicians (Electronic)
Technician (Electronic)

Chief Technicians (Centrifuge)
Senior Technician (Workshop)

Senior Engineer (Soils)
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Staff

Director/ARC Future Fellow/The Lloyd’s Register 
Educational Trust Chair of Offshore Foundations

Winthrop Professor Mark Cassidy

Deputy Director/Centrifuge Manager Professor Christophe Gaudin
Winthrop Professors Winthrop Professor Martin Fahey

Winthrop Professor Mark Randolph
ARC Future Fellow Professor David White
Professorial Fellow (Research) Professor Boris Tarasov
Professor Professor Susan Gourvenec
Associate Professor Dr Britta Bienen
Assistant Professors Dr Nathalie Boukpeti

Dr Noel Boylan
Mr James Hengesh
Dr Muhammad Shazzad Hossain
Dr Mehrdad Kimiaei
Dr Xu Li
Dr Dong Wang

Research Associates Dr Scott Draper
Dr Xiaowei Feng 
Mr Henning Mohr
Dr Sam Stanier
Dr Yinghui Tian
Mr Bassem Youssef
Dr Hongxia Zhu

Business Manager Ms Lisa Melvin
Accounts Officer Mrs Michelle Grant/Monika Mathyssek-Kilburn
Purchasing Officer Mr Ivan Kenny
Project Assistant Ms Stephanie Boroughs
Administrative Officer Mrs Monica Mackman
Administrative Assistant Mrs Eileen Rowles
Systems Administrators Mr Keith Russell 

Ms Avril Dickey
Mr Kan Yu

Senior Engineer Mr Binaya Bhattarai
Senior Technicians (Soils) Mrs Claire Bearman

Mrs Usha Mani
Mr Manuel Palacios

Technicians (Soils) Mrs Behnaz Abdollahzadeh
Mrs Sharmin Farhana 
Ms Ying Guo 
Mr Suraj Poudel

Senior Technician (General) Mr Alex Duff
Chief Technician (Electronic) Mr John Breen
Senior Technicians (Electronic) Mr Shane De Catania

Mr Oliver Fairhall
Mr Phil Hortin
Mr Steve Wallace

Technician (Electronic) Ms Khin Seint
Chief Technician (Beam Centrifuge) Mr Don Herley
Chief Technician (Drum Centrifuge) Mr Bart Thompson
Senior Technician (Workshop) Mr David Jones
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Offshore 
Sediments
Research Staff
Nathalie Boukpeti
Martin Fahey
Xu Li
Mark Randolph
Boris Tarasov
David White

Research Students
Somaye Sadeghian
Fauzan Sahdi

Technical Staff
Behnaz Abdollahzadeh
Claire Bearman
Binaya Bhattarai
Sharmin Farhana
Ying Guo
Usha Mani

Offshore 
Foundation 
Systems
Research Staff
Britta Bienen
Mark Cassidy
Xiaowei Feng
Christophe Gaudin
Susan Gourvenec
Muhammad Shazzad 
Hossain
Mark Randolph
Sam Stanier
Dong Wang
David White

Research Students
Pan Hu
Omid Kohan
Vickie Kong
Xiaojun Li
Jiajie Ma
Divya Mana
Hamed Mahmoodzadeh
Yue Yan
Youhu Zhang

Offshore 
Geohazards and 
Seabed Mobility
Research Staff
Nathalie Boukpeti
Scott Draper
Christophe Gaudin
James Hengesh
Mark Randolph
Yinghui Tian
David White

Research Students
Indranil Guha
Chengcai Luo
Henning Mohr
Beau Whitney

Offshore 
Engineering 
Science
Research Staff
Britta Bienen
Mark Cassidy
Scott Draper
Mehrdad Kimiaei
Mark Randolph
Yinghui Tian
David White
Hongxia Zhu

Research Students
Santiram Chatterjee
Steven Cheng
Jalal Mirzadehniasar
Lucile Queau
Ludger Rausch
Amin Rismanchian
Stefanus Safinus
Zack Westgate
Bassem Youssef

Research Streams

Numerical Modelling Techniques
Research Staff
Britta Bienen Nathalie Boukpeti Scott Draper Xiaowei Feng Susan Gourvenec
Xu Li Mark Randolph Yinghui Tian Dong Wang Hongxia Zhu

Physical Modelling Techniques
Research Staff
Britta Bienen Noel Boylan Mark Cassidy Christophe Gaudin Mark Randolph
Sam Stanier Boris Tarasov David White

Technical Staff
John Breen Shane De Catania Phil Hortin Dave Jones Manuel Palacios
Khin Seint Bart Thompson

Georisk Techniques
Research Staff
Mark Cassidy James Hengesh Yinghui Tian Dave White
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2011 has been both a difficult and very successful 
year. For the second time within 10 months, the beam 
centrifuge thrust bearing required repair. Benefiting from 
the experience of the first reparation, the team managed to 
identify the source of the problem and, in a heroic effort, put 
the centrifuge back on its feet in about 6 weeks, limiting the 
delay on all the research and industry programs. Although 
the facility is now fully operational and on track for another 
20 years of usage, the aging of the centrifuge, the steady 
increase of demand for access from internal research, 
overseas collaborators and industry partners, and the need 
for new capabilities to answer innovative and challenging 
research issues has triggered the establishment of a new 
development plan for the centrifuge facilities. The strategy 
to develop the centrifuge facilities was set out in the COFS 
2011-2015 Strategic Plan. It includes the establishment of 
a National Geotechnical Centrifuge Facility (NGCF), with a 
new 570 m2 laboratory (where the two existing centrifuges 
will be relocated) to be incorporated into the new Indian 
Ocean Marine Research Centre (IOMRC) to be built in 
2012-2014. More importantly, it includes the establishment 
of a new 10 m diameter beam centrifuge to supplement 
the two existing 1.8 m diameter beam centrifuge and 1.2 m 
diameter drum centrifuge. The three centrifuge facilities will 
constitute a unique set of centrifuges worldwide and will 
provide to academics and industry a wide range of physical 
modelling capabilities, unlocking the potential for new 
geotechnical simulations to be performed. $1.58M has been 
successfully raised from the ARC Linkage and Infrastructure 
Scheme (LIEF) to establish the new facility, in collaboration 
with our partners from the Centre of Excellence for 
Geotechnical Science and Engineering (Newcastle 
University and University of Wollongong) and three other 
Australian Universities (Queensland University, University 
of Adelaide and Monash University). We would like to take 
the opportunity of this annual report to thank them for their 
support. There is a very exciting time ahead of us to plan 
and supervise the manufacturing of the new centrifuge and 
the building of the new laboratory. News will be provided in 
the subsequent annual reports, until the establishment of 
the NGCF, scheduled for completion in 2014.

Boosted by the excitement following the success in the 
ARC LIEF grant, the centrifuge team has undertaken 
significant development to maintain the centrifuge facilities 
at the forefront of centrifuge modelling and to develop new 
modelling capabilities to answer academic and industry 
requirements. Optic fibre slip rings have been implemented 
in the drum centrifuge, following implementation in the 
beam centrifuge in 2010. Data and videos can now be 
transferred to the control command room via our DigiDAQ, 
at a rate up to 1 Gb/s. This constitutes the latest step in our 

plan to have a common data acquisition system and motion 
control systems in the two centrifuges (and in the third one 
to be established) to simplify the operation of the facilities 
and provide a more reactive service. 

A major development completed in 2010 is the VHM 
drum actuator. This new actuator is presented in detail 
in the physical modelling technology section. It enables 
the loading of any foundation, following any path in the 
VHM plane. This is a significant breakthrough in modelling 
technology that opens tremendous opportunities to 
investigate VHM yield envelopes for a wide range of 
foundations. Beside this massive project, which utilised 
two staff for a full year, usual developments of new models 
and actuation systems have been undertaken. The team 
has demonstrated again outstanding imagination and skills 
in developing innovative and high technology models and 
systems, able to resist the harsh high g environment. This 
notably includes the skirted foundation equipped with mini 
ball penetrometers and the pile hammer actuator, among 
others. They are all summarised in the physical modelling 
technology section.

Industry has continued to show its support for COFS 
research as demonstrated in the industry links section. 
The on-going collaboration with Advanced Geomechanics 
and Keppel Offshore and Marine Technology is a major 
component of the centrifuge facilities development 
strategy, triggering technological upgrades and feeding 
the academic research on pipelines and spudcans. We 
are pleased to have initiated a collaboration with a new 
partner, Total Exploration and Production, to investigate the 
performance of suction caissons in West Africa. Total joins 
Woodside, BP and Inpex among the offshore companies 
we have provided services to. With the establishment of the 
third centrifuge in the near future, COFS aims to develop its 
physical modelling capabilities to provide a wider and more 
reactive service to the local and international industry. We 
hope these existing collaborations continue to flourish, and 
welcome new partners in the future.

Facing an ever increasing demand for centrifuge access 
and support, the centrifuge team has welcomed the 
addition of a new centrifuge operator. Manuel Palacios 
joined the team in July 2010, sharing his time between 
the centrifuge and the soil laboratory. His enthusiasm in 
learning the secret art of centrifuge operation and his deep 
knowledge of soil behaviour from his experience in the soil 
laboratory are most welcome and will be invaluable as we 
face the new challenges laid before us.

Centrifuge Team Report
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Staff profiles

Shane de Catania – Software EngineerProfessor Christophe Gaudin 
– Centrifuge Manager

Christophe joined COFS in July 2003 and took over the 
management of the centrifuge facilities shortly after. After a 
short transition to adjust from the 10 m diameter centrifuge 
he worked on at the LCPC (France) to two smaller 
centrifuges, Christophe has focused on developing new 
capabilities and innovative modelling techniques and has 
now embarked in the establishment of a large centrifuge at 
COFS – a means to go back to his roots without having to 
travel back to France! His greatest pride is the outstanding 
expertise and dedication of the centrifuge team, which is 
recognised worldwide.

John Breen – Chief Electronic Technician

John, originally from Ireland, joined COFS in 1998, and 
has managed the Instrumentation/electronic laboratory for 
most of this time. From the early days in Ireland, John has 
been involved in design and testing of electrical/electronic 
and mechanical industrial equipment. In addition to his 
supervisory role, John has specialised mostly in electronic 
hardware design such as the design of the DigiDAQ Data 
acquisition system – a purpose built system for centrifuges.

Shane joined the team at COFS in 2002 as an electronics 
technician. His broad technical expertise has been applied 
to a variety of innovative projects designed to support and 
enhance the research being carried out at COFS. Shane 
created the PACS and DigiDAQ programs. The Package 
Actuator Control System (PACS) is a flexible automated 
control system designed to operate the various centrifuge 
actuators. The DigiDAQ program provides control room 
data visualisation and logging for the DigiDAQ hardware 
which flies on the centrifuge. Shane has contributed 
key software and hardware components to many other 
projects carried out by the electronics lab team. He lives 
and breathes technology and is the person to see when 
you need technical assistance with anything in the field of 
measurement and automation or you just want to discuss 
the latest gadgets.

Don Herley – Beam Centrifuge Operator

Don joined COFS shortly after the commissioning of 
the beam centrifuge in 1989 and played a key role in 
establishing the facility. Since then he has tirelessly 
been part of all the adventures – from the world premier 
centrifuge modelling of pipeline dynamic laying to the recent 
bearing reparations. As the eldest member of the team, he 
has shared his wealth of experience with all the team and 
has recently taken Manuel under his wing, teaching him the 
secret art of centrifuge operation.
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Philip Hortin – Senior Electronics and Strain 
Gauge Technician

Manuel Palacios – Centrifuge operator

Philip (aka Majorstrain) from Perth, Western Australia first 
joined UWA in 1997 with the School of Physics, but left after 
3 years to work as a flight instructor. He returned to UWA in 
2004 to work for COFS. His role encompasses electronics, 
strain gauging and mechanical design. In this photograph 
Phil is checking details of one of his designs – a multiple 
sub-mini ball penetrometer equipped caisson.

Dave Jones – Mechanical Engineer

Dave was born in Wales and has lived in Australia for the 
past 31 years, the first 5 years in Melbourne before moving 
over to Perth 26 years ago.

Dave worked at Orbital Engine Company (auto industry) as 
a Senior Research Technician for almost 15 years before 
commencing at UWA in March 2004 as a Senior General 
Technician in the Civil Workshop. Seven years ago he 
moved to COFS as the only dedicated Senior Technician 
for the Centrifuge team. His work includes the mechanical 
maintenance and assistance of the centrifuge facilities and 
the manufacture of centrifuge geotechnical models. His 
dedication to fix everything in the shortest time ensures the 
facilities maintain their high productivity.

Manuel, from Perth Western Australia, joined COFS 
in 2010. With a work history specialising in chemical 
analysis instrumentation, a year spent working in 
the COFS laboratory allowed Manuel to adjust to 
geotechnical terminology. Now he is the newest member 
of the Centrifuge team. Here you see him checking the 
consistency of the 120% water content kaolin in the new 
mixer, capable of mixing 500l of clay under vacuum.

Khin Seint – Electronic Technician

Khin is from Burma (Myanmar). She has an Advanced 
Diploma in Electronics from Central TAFE. Khin joined the 
Electronics team at COFS in January 2008. She previously 
worked as a service technician at Nokia. Khin carries out 
a variety of projects, takes care of bender elements for the 
Soil Labs and the well-being of all DigiDAQ boxes.
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Bart Thompson – Drum Centrifuge 
Operator

Bart started working at UWA in the Geomechanics group 
in 1995 after moving from South Australia, where he was 
employed by Email Ltd as a fitter and turner.

Soon after the inception of COFS in 1997, he was involved 
in the installation and commissioning of the new Drum 
Centrifuge, and has continued on as the operator of the 
facility to the present day. Along with the operation and 
maintenance of the centrifuge, he assists and trains the 
researchers in routine test procedures, calibration and care 
of equipment associated with 1g and accelerated testing.

Meeting and working with a wide range of people from 
across the world, with a common interest of engineering 
research, is what he loves about his job.

Outside work he has a broad interest in sport, nature and 
music. Even after a bad day spinning clay, he can jump on 
his bike, see a dolphin on the river and turn up his favourite 
Jethro Tull album … he still comes home smiling. 
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Geotechnical Testing Laboratory

A typical laboratory testing program for an offshore 
development project includes: X-radiography prior to 
testing (see Figure 1), monotonic and cyclic simple shear 
(see Figure 2) and triaxial tests, direct shear and interface 
tests, oedometer tests and fall-cone sensitivity. For some 
projects, additional testing may be required which may 
include Rowe cell consolidation, constant rate of strain 
(CRS) consolidation, thermal and electrical conductivity. 
Over the last year, the interface direct shear test has 
become quite popular, which allows for quantification of 
the friction between the soil and various interfaces (steel, 
concrete, plastic), or between two different interfaces. This 
interface test can be used to support the assessment of 
pipe-soil resistance, or the design of specific structural 
elements such as buckle initiators for offshore pipelines.

The Geotechnical Testing laboratory is currently equipped 
with: 2 direct simple shear apparatus, 2 triaxial apparatus, 
4 direct shear apparatus (including a GCTS device and 
two ShearTrac II by Geocomp), 1 ring shear apparatus, 6 
oedometers (including 3 oedometers by Geocomp), 2 CRS 
consolidation cells, 2 Rowe cells, 1 cone penetrometer (for 
fall cone test), 1 thermal conductivity set-up, 1 electrical 
conductivity set-up, and various types of permeameters. 
Current developments include 2 new direct simple shear 
apparatus, 1 new triaxial apparatus, as well as a constant 
normal stiffness (CNS) direct shear apparatus.

Manager: Binaya Bhattarai

Team: Claire Bearman, Ying Guo, Usha Mani, 
Sharmin Farhana, Behnaz Abdollahzadeh, 
Manuel Palacios and Nathalie Boukpeti.

Support team: Alex Duff, Suraj Poudel and 
Youssef Bassem.

The activity of COFS Geotechnical Testing laboratory 
expanded further in 2011, with the number of projects 
doubled compared to 2010, yielding a total turnover of 
~$2 M. Most of these projects were very large offshore 
developments on the north-west shelf of Western Australia, 
and involved a number of phases of testing, e.g., Browse, 
Wheatstone, Gorgon, Ichthys, Scarborough, Macedon, 
Julimar. Laboratory testing also extended to offshore 
projects in Africa (West Nile Delta, Angola) and the Middle 
East (Caspian Sea), and to mining (Tonkolili Iron Ore 
mine, Sierra Leone) and construction (Macleay River and 
Floodplain Bridge, New South Wales) projects. 

In 2011, our work was conducted for direct clients: 
Advanced Geomechanics, WorleyParsons, BP, Fugro and 
African Minerals who commissioned work on behalf of 
ultimate clients: BHP Billiton, Chevron, Extract Resources, 
ExxonMobil, Inpex, Shell, Total and Woodside Energy.

Figure 2: The Simple Shear Queen, Sharmin FarhanaFigure 1: Usha Mani examining X-ray images and selecting 
appropriate sample sections
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Industry Links

Safebuck Joint Industry Project
The SAFEBUCK JIP is currently in Phase III, with COFS 
contributing to research streams related to both axial and 
lateral pipe-soil interaction. The COFS workscope is being 
coordinated by David White, with contributions from PhD 
students Amin Rismanchian and Santiram Chatterjee. 
A major suite of centrifuge model tests was reported to 
the JIP in Spring 2011 and analysis of these tests was 
performed by Amin and Dave in collaboration with Dr 
Chris Martin (Oxford University) over the northern summer 
of 2011. A new plasticity macro-element to describe 
large-amplitude lateral pipe-soil interaction is the ultimate 
deliverable from this part of the JIP. Meanwhile, SAFEBUCK 
is also supporting collaboration between NGI and COFS 
on axial pipe-soil interaction. Tom Langford and Vaughan 
Meyer hosted Dave for a week-long visit to NGI during 
October. BP – through Andy Hill – are also supporting this 
research area, bringing Fugro’s Jean-Christophe Ballard 
and Richard Jewell to the party to share their recent findings 
from the SMARTPIPE tool.

6 DoF Mudmat Loading: Subsea7 
(Formerly Acergy)
Collaboration with Subsea7 (formerly Acergy) continued 
throughout 2011 led by Regis Wallerand of Subsea7 and 
Mark Randolph, Xiaowei Feng and Susan Gourvenec of 
COFS. Results from finite element analysis and centrifuge 
testing provided the basis for a simplified design procedure 
for shallow mudmat foundations under six degree-of-
freedom loading. The project considered rectangular 
mudmats with an aspect ratio of 2:1 and embedment 
ratios up to 0.1 embedded in soils with various linearly 
increasing shear strength profiles. Phase 2 of the project 
is under discussion for 2012 to extend the current design 
methodology to different foundation geometries and soil 
strength profiles, particularly for cases of a surface crust. 

Figure 3: Finite element analysis simulation of centrifuge test of mudmat 
under 6 DoF loading

Figure 4: Collaboration with BP – full steam ahead (Andy Hill, Dave 
White and Susie Gourvenec)
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Omni-Max Anchor: Delmar
The OMNI-Max anchor is the latest generation of 
dynamically penetrating anchor. Its development started in 
2004 and it was patented by Delmar in 2006. It is intended 
to anchor Mobile Offshore Drilling Units (MODU), i.e. it is a 
temporary mooring and as such is designed to be retrieved. 
The anchor is expected to combine several advantages, in 
comparison to standard drag anchors and vertically loaded 
anchors, or other dynamically penetrating anchors. It is of 
a relatively small size and hence requires reduced vessel 
bollard pull and storage capacity and limited installation 
time, whilst providing a high uplift and out of plane capacity. 
These latter two advantages result from features specific 
to the design of the OMNI-Max anchor. The mooring arm 
is able to rotate freely about the longitudinal axis of the 
anchor, resulting in no torsional moment applied on the 
anchor and no requirement to align the anchor with the 
pull-out direction during installation. The mooring arm 
is also strategically located closer to the anchor tip, so 
the anchor embedment is expected to increase under 
monotonic pull-out with angle at the padeye lower than 
40 degrees. In typical offshore sediments, where the soils 
strength is increasing with depth, this type of behaviour 
implies that the anchor capacity is no longer governed by 
the anchor characteristics, but by the tensile capacity of the 
mooring rope.

the anchor when dragged at load inclination at the mudline 
close to zero. Further tests are required to assess the 
anchor capacity and understand the mechanism resulting in 
a lower dynamic penetration in silt. A JIP with Delmar, COFS 
and offshore operators is being established to pursue this 
research in 2012.

Centrifuge Modelling of Pipe-Soil 
Interaction: Woodside, BP and Inpex
Building on the experience accumulated in the previous 
years, Christophe Gaudin, assisted by Noel Boylan, 
Dave White, Amin Rismanchian and Henning Mohr, has 
continued to provide centrifuge modelling services to assist 
the offshore industry in designing flowlines and trunklines 
all over the world. Four different projects were performed 
in 2011, supported by Woodside, BP and Inpex for oil and 
gas developments in the North West Shelf (Browse and 
Ichthys), the Caspian Sea and the West Nile Delta. These 
studies focused on a variety of pipe-soil interaction issues, 
including thermal and pressure-induced lateral buckling, as 
well as hydrodynamic on-bottom stability. The centrifuge 
modelling technology that permits arbitrary patterns of 
load and displacement to be imposed on a model pipeline 
was used to allow the effects of dynamic laying, startup 
and shutdown cycles and hydrodynamic storm loading to 
be simulated. In all cases the tests were performed using 
natural soils sampled from the relevant fields.

The testing setup (Figure 6) has been refined to now 
enable direct bending compensation on the axial load 
measurements. Real storm data can now be used as input 
data for the pipe motion when investigating on-bottom 
stability.

Figure 5: The OMNI-Max model anchor (Design patented by Delmar) 

Evan Zimmerman from Delmar and Mark Randolph and 
Christophe Gaudin from COFS have embarked upon a 
collaboration to investigate the performance of the OMNI-
Max anchor in calcareous sediments typically encountered 
offshore Australia. Centrifuge tests were performed with a 
model OMNI-Max anchor (Figure 5) to assess the anchor 
dynamic penetration depth and its capability to “dive”, 
when dragged at low pullout inclinations. Thirteen drop 
and pull-out tests were performed in both calcareous 
silt retrieved from the North West Shelf and kaolin clay, 
facilitating comparison of its performance. Preliminary 
results demonstrated that the dynamic embedment in silt 
was lower than in clay. This lower embedment was however 
compensated by the increasing embedment exhibited by 

Figure 6: Model pipe for pipe-soil interaction 

The University of Western Australia | 21 



Suction Caisson Pullout Capacity in West 
Africa: Total
Prediction of the vertical pullout capacity of suction caisson 
in the Gulf of Guinea has proven to be challenging due 
to the high sensitivity of the soil and the uncertainties 
associated with the development of suction at the caisson 
base and the influence of internal stiffeners. Jean-Louis 
Colliat-Dangus from Total and Christophe Gaudin, assisted 
by Shazzad Hossain, have developed a centrifuge test 
program to provide insights into the behaviour and 
performance of suction caissons in Gulf of Guinea clay. 
The centrifuge tests and subsequent analysis focused on 
assessing the vertical pullout capacity of model suction 
caissons with and without stiffeners (Figure 7), as a function 
of the setup time and the pullout rate. The instrumentation 
allows the determination of the magnitude of suction 
generated at the caisson base and the rate depending load 
displacement curve. The project, initiated in late 2011 is 
expected to be completed by mid 2012.

Keppel Offshore and Marine Technology 
(Komtech), Singapore
The ties between COFS and Keppel Offshore and Marine 
Technology (KOMtech) were significantly strengthened with 
a two-week visit to Singapore, each by Mark Cassidy, Britta 
Bienen and Christophe Gaudin. Mark, Christophe and Britta 
visited Okky Purwana and Henry Krisdani to work on recent 
results of their ARC Linkage Project on a hybrid skirted 
foundation system.

Shazzad Hossain and Mark Randolph also visited Keppel in 
early 2011 to work on their ARC Linkage Project and collect 
field data. They also had a meeting in London in September 
while attending a conference and presenting two papers 
which arose from the project. 

Figure 7: Model suction caissons with and without stiffeners

InSafe JIP
Following the conclusion of the InSafe Joint Industry 
Project the “Improved Guidelines for the Prediction of 
Geotechnical Performance of Spudcan Foundations During 
Installation and Removal of Jack-up Units” have been made 
available for download at http://insafe.woking.rpsplc.co.uk/
download.asp.

Figure 8: Mark Cassidy, with Henry Krisdani, Okky Purwana and 
Mathew Quah of KOMTECH, during his mini-sabbatical at their office in 
Singapore 

Pipe-Soil Interaction: Subsea7
Subsea7 – formerly Acergy – have continued to support our 
work on pipe-soil interaction. During 2011 COFS completed 
a study into the sliding resistance of carbonate seabeds, 
in relation to pipeline expansions. Noel Boylan and Mark 
Campbell led this work prior to them both departing to take 
up positions at Advanced Geomechanics. They delegated 
the work to Mark Randolph and Dave White on their 
departure, who presented the outcomes to Paul Brunning 
of Subsea7 in December.
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ABS Pacific 
Immediately after the 2nd ISFOG conference, Jer-Fang 
Wu and Zhang Xiying of ABS Pacific, Singapore visited 
COFS. Shazzad Hossain introduced the facilities at COFS, 
including the centrifuge and soil mechanics laboratories. 
They were very impressed and in turn invited Shazzad 
to Singapore in January 2011. On the first day, Jer-Fang 
Wu gave a talk on the projects they are currently working 
on and their future direction. They organised a meeting 
on the 2nd day at their Singapore Offshore Technology 
Center (SOTC) inviting other offshore companies/industries. 
Shazzad delivered a one hour seminar on the research 
facilities at COFS and on his research projects (Figure 9).

Figure 9: Shazzad delivering a seminar at Singapore Offshore 
Technology Center
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(PerAWaT) Energy Devices, UK
Scott Draper from COFS is currently working in a research 
project on tidal stream energy within a UK based research 
consortium called Performance Assessment of Wave 
and Tidal (PerAWaT). The consortium is funded by the 
Energy Technologies Institute in the UK and involves a 
number of UK Universities (University of Oxford, Edinburgh 
University, Manchester University and Queens University 
Belfast), together with engineering consultants Garrad 
Hassan and Partners, EDF Energy and E.ON. 

Scott’s involvement in the consortium is centred on a series 
of physical scale model tests of tidal energy devices placed 
within a tidal channel and close to a coastal headland. The 
tests will be undertaken at HR Wallingford and will be the 
first of their kind in the world.

University of Maine, USA
The collaboration between Melissa Landon-Maynard from 
the University of Maine, Christophe Gaudin and Mark 
Cassidy from COFS has taken a new direction. Having 
focused on spudcan-footprint interaction over the last three 
years, Melissa, Christophe and Mark have shifted their 
focus to offshore wind turbine and tidal turbine foundations. 
Master student Jade Chung visited COFS in August and 
October to perform a series of centrifuge tests to investigate 
the performance of a suction caisson subjected to two 
inclined cyclic loadings in orthogonal directions. The 
project was the opportunity to develop new measurement 
techniques based on image acquisition to monitor the 
caisson tilt. The promising results served as the base for 
a National Science Foundation PIRE grant application 
submitted by the University of Maine and also involving 
COFS’ staff member, Scott Draper.

Oxford University, UK
Susan Gourvenec and Dave White spent a nine month 
sabbatical at Oxford University hosted by Drs Byron Byrne 
and Chris Martin. PhD Students Divya Mana, Santiram 
Chatterjee and Amin Rismanchian also visited Oxford for 
shorter visits during that time. 

The COFS team collaborated with the Oxford academics 
on pipeline and shallow foundation problems including the 
lateral buckling of on bottom pipelines, breakout resistance 
and trajectory of partially embedded pipelines, the bearing 
capacity of shallow foundations, and the optimal internal 
skirt spacing for skirted foundations. Intensive use was 
made of a finite element limit analysis (FELA) program 
‘OxLim’ recently developed by Chris. Rigorous solutions to 
these various boundary value problems were derived – as 
described in the research report sections. Dave and Byron 
also carried out some experimental testing of the axial 
response of pipelines on soft clay, examining the influence 
of thermal loading from the pipeline.

Figure 10: Visiting COFS staff and students enjoying some great British 
hospitality from their Oxford hosts. From left: Santiram Chatterjee, Divya 
Mana, Chris Martin, Olivia Martin, Dave White, Helen White, Susan 
Gourvenec, Thomas White, Amin Rismanchian, Jemima Byrne, Byron 
Byrne and Benjamin Byrne
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Hamburg University of Technology (TUHH), 
Germany
Since its inception in 2009, the partnership between 
COFS and the Hamburg University of Technology (TUHH), 
Germany, has been extremely fruitful, investigating a 
number of aspects relating to offshore geotechnical 
engineering and resulting in a number of publications. 
The list of collaborative projects to date includes:
ÌÌ the performance of ‘winged’ pile foundations under 

lateral loading;
ÌÌ load-penetration behaviour of flat and conical footings 

in siliceous and uncemented carbonate sand;
ÌÌ centrifuge modelling of pile foundations under cyclic 

lateral loading from varying directions;
ÌÌ soil plugging during pile installation.

In 2011, COFS hosted Sascha Henke and Christina 
Rudolph from TUHH for academic visits. The collaboration 
is currently supported through a UWA Research 
Collaboration Award.

Charles University, Prague, Czech Republic 
In January 2011 David Mašín of Charles University, 
Prague, visited COFS and kindly facilitated a workshop on 
hypoplasticity. This family of constitutive relations includes 
models for both sand and clay, and has recently been 
extended into unsaturated soils.

Australia-China Natural Gas Technology 
Partnership
In addition to the good research progress under the 
Australia-China Natural Gas Technology Partnership Fund, 
the international collaboration between the partners was 
further strengthened. Professor Mark Randolph visited 
and gave seminars at the Chinese Academy of Science 
and Tianjin University in May 2011. The Chinese partners, 
including Dr Xiaowei Feng, Dr. Qiuchen Wei and Mr 
Dengfeng Fu from Tianjin Uni, also visited COFS during 
2011. Xiaowei joined COFS as a staff member later in the 
year and is working on deriving bearing capacity envelopes 
of mudmat foundations under 6 degree of freedom loading. 
Dengfeng is applying for a PhD position at COFS. In 
addition, Mr Xiaojun Li from Chinese Academy of Science 
and Mr Chao Han from Dalian University of Technology 
visited COFS. Xiaojun became a PhD student studying the 
uplift of mudmats and he already successfully conducted 
a suite of centrifuge tests. Chao is also applying for a PhD 
at COFS. 

Figure 11: Britta Bienen and Christina Rudolph with the COFS beam 
centrifuge

Figure 12: Mark Randolph outside the Chinese Academy of Science 
with Chinese colleagues and COFS representatives, Fuping Gao, Yan 
Shuwang and Qiuchen Wei
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University of the Witwatersrand, 
Johannesburg, South Africa and The Far 
Eastern Russian University, Vladivostok, 
Russia 
Recently published papers by Boris Tarasov and Mark 
Randolph, discussing a paradoxical feature of hard rocks 
associated with dramatic embrittlement of them at highly 
confined compression, attracted the attention of scientists 
and practical engineers from different countries as a new 
approach for the explanation of a number of unintelligible 
phenomena observed in nature. This year Boris was 
invited by Professor Dick Stacey from The University 
of the Witwatersrand, Johannesburg and by Professor 
Vladimir Makarov from The Far Eastern Russian University, 
Vladivostok, to participate in engineering disputes regarding 
deep mining and quarry problems in South Africa and 
Russia. Both journeys were successful and very interesting. 
Scientific discussions were combined with trips to exotic 
places in the Russian Far East and South Africa. Initiated 
cooperation will be continued in the coming year. 

Figure 13: Meeting with representatives of the Big Five 
in the wild leaves an indelible impression
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Jonathan Black
University of Sheffield, UK
November 2011

Jonathan visited COFS for a few days to discuss his research with COFS researchers and presented a seminar on 
16 November on ‘Visualisations in geotechnical physical modelling’.

Adriane Boscardin 
University of Massachusetts Amherst, USA 
October – November 2011

As part of the USA’s NSF Collaborative Exchange Scheme on developing international protocols for offshore 
geohazards, Adriane spent her visit working in our COFS laboratories.

Fiona Boumard
University of Toulon Var, France
June – August 2011

Fiona completed her internship at COFS and worked with Scott Draper on the project ‘Wave energy resource 
assessment for a real site’.

Antonio Carraro
Colorado State University, USA
August 2011

Antonio visited COFS for a week, sharing his experiences with the geotechnical research lab he manages at 
Colorado State University. During his visit he presented a seminar on ‘Principal stress rotation, intermediate 
principal stress and particle breakage effects on geomaterial behaviour’. Antonio was offered a Professor position 
and started January 2012.
 

Jade Chung
University of Maine, USA
June – July 2011 and September – October 2011

Jade visited us twice to conduct centrifuge tests with Christophe Gaudin, Mark Cassidy and Melissa Landon-
Maynard on alternative foundations for floating wind turbines.
 

Nick Coleman
University of Tasmania, Tasmania
November 2011 – February 2012

Nick was awarded a COFS vacation scholarship and is working with Mark Cassidy and Vickie Kong on ‘The 
installation of spudcan foundations next to existing footprints’. Nick has conducted a series of tests at various 
offsets from a footprint in sand. 

Danqing (David) Dong
University of Adelaide, South Australia
November 2011 – February 2012

David was awarded a COFS vacation scholarship and is working with Shazzad Hossain on ‘The experimental 
investigation of perforation drilling for reinstallation of spudcan foundations close to existing footprints’.
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Xiaowei Feng
Tianjin University, China
May 2010 – May 2011

Xiaowei worked with Susan Gourvenec, Mark Randolph and Christophe Gaudin on ‘Finite element analysis and 
centrifuge modelling of rectangular skirted foundations under general 6 degree of freedom loading’, with the aim of 
developing simplified design methodology for offshore manifolds and mudmats.
 
Xiaowei started at COFS as a Lecturer (LRET Assistant Professor for Deepwater Engineering) in August 2011. 

Dengfeng Fu
Tianjin University, China
August 2011 – July 2012

Dengfeng has worked with Britta Bienen, Christophe Gaudin and Mark Cassidy on numerical analyses of hybrid 
skirted foundations. He has also helped prepare for a series of PIV centrifuge tests scheduled for early 2012. 

Chao Han
China
November 2011 – April 2012

Chao’s visit started at COFS when he finished his Bachelor of Engineering degree from UWA. He is working with 
Dong Wang on ‘Research into the prediction of keying of suction embedded plate anchor using analytical and 
numerical approaches’ and is applying for a PhD scholarship.

Sascha Henke
Hamburg University of Technology, Germany
March 2011 and November – January 2012

Sascha provided the impetus to revive our pile driving hammer for the beam centrifuge. Together with Britta Bienen, 
Sascha performed an extensive series of tests to investigate plugging during the installation of various pile profiles 
into sand.

Esve Jacobsz
University of Pretoria, South Africa
January 2011

Esve was here for 3 days working with Dave White in the centrifuge.

Cody Jones 
University of Massachusetts Amherst, USA
September – October 2011

As part of the USA’s NSF Collaborative Exchange Scheme on developing international protocols for offshore 
geohazards, Cody spent close to the 3 weeks in our COFS laboratories.
 

Youngho Kim
Korea
December 2011 – December 2012

Youngho recently arrived at COFS and is working with Shazzad Hossain on ‘FE modelling of pull-out capacity of 
torpedo anchors’.
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Kai Xiang Koh
University of Queensland, Australia
November 2011 – February 2012

Kai was awarded a COFS vacation scholarship and is working with Shazzad Hossain on ‘3D FE modelling of 
torpedo anchor pull-out’.

Melissa Landon-Maynard
University of Maine, USA
June 2011

A regular visitor to COFS, Melissa returned in 2011 with her student Jade Chung to conduct centrifuge tests on 
‘Alternative foundations for floating wind turbines’.

An-Jui Li
Deakin University, Victoria
December 2011

COFS PhD graduate An-Jui returned for a short visit and worked with Mark Cassidy on ‘Research into probabilistic 
assessment of rock slope stability’.
 

Xiaojun Li
Chinese Academy of Sciences, China
August 2010 – September 2011

Xiaojun continued his visit from August 2010, working with Christophe Gaudin and Mark Cassidy on ‘The uplift of 
deep water manifold foundations’. He was awarded a postgraduate scholarship and started his PhD with COFS in 
October 2011.

David Masin
Charles University, Czech Republic
January 2011

David spent a week at COFS working with Britta Bienen on hypoplasticity. He also conducted a short PhD course 
on ‘Fine-grained soil behaviour, fundamentals of hypoplasticity, modelling of fine- and course-grained soils using 
hypoplasticity, application of hypoplasticity in solving boundary value problems and demonstration of its use in the 
most common finite element software packages (PLAXIS, ABAQUS)’.

Mohammad Mahdi Memarpour
Iran University of Technology, Iran
May – June 2011

Mahdi continued his research collaboration with Mehrdad Kimiaei from his previous visit to COFS in 2010, and 
spent a couple of weeks writing papers with Mehrdad.

Joseph Newhouse
UK
September 2011 – March 2012

After finishing his Degree at the University of Bristol, Joseph came to COFS to do research work with Britta Bienen 
on ‘Predicting the foundation performance of offshore jack-up drilling rigs in intermediate soils’.
 

Alexander Puzrin
ETH Zurich, Switzerland
January – February 2011

Sasha came to COFS on a Gledden Visiting Senior Fellowship and collaborated with Mark Randolph on 
‘Advancing the fundamental understanding of the mechanisms of submarine landslides and their effect on offshore 
infrastructure’. During his visit he also presented a public lecture on ‘The leaning tower of St Moritz: geotechnical 
aspects of construction on a creeping landslide.’
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Christina Rudolph
Hamburg University of Technology, Germany
October – December 2011

Christina visited COFS for 7 weeks, working with Britta Bienen on ‘Cyclic lateral loading of piles’. These centrifuge 
tests were performed with the application to offshore wind installations in mind.

Kouhei Sawada
Tokyo Institute of Technology, Japan
March – July 2011

Kouhei collaborated with Mark Randolph and Britta Bienen on ‘Research into pile raft design methods’.

Søren Peder Hyldal Sørensen
Aalborg University, Denmark
November 2010 – March 2011

Søren worked with Mark Randolph on ‘Different approaches to model the lateral response on monopiles for 
offshore wind farms’, comparing finite element and beam column approaches and assessing how best to take 
account of scouring and the consequential reduction of stress in the soil at shallow depths around the piles.

Marco Uzielli
Georisk Engineering S.r.l., Italy
July – August 2011

Marco is working with Mark Cassidy, Yinghui Tian and Shazzad Hossain on establishing a portfolio of Georisk 
research within the recently established ARC Centre of Excellence for Geotechnical Science and Engineering. 
We hope that Marco will be a regular visitor with shorter visits anticipated for 2012. These will concentrate on 
probabilistic techniques for assessing the punch-through potential of jack-up platforms and the variability of shallow 
foundation combined loading envelopes.

Qiuchen Wei
Tianjin University, China
November 2011 – October 2012

Qiuchen is working with Mark Cassidy, Dong Wang, Yinghui Tian and Christophe Gaudin on the Australia-China 
Natural Gas Technology Partnership grant entitled ‘geotechnical solutions for engineering deep water gas fields’. 
Quichen is investigating the change in yield surface size and shape with SEPLA geometry using the finite element 
method.
 

Feng (David) Yuan
Zhejiang University, China
September 2011 – September 2012

David is completing his PhD at Zhejiang University and is visiting COFS for 1 year to help him complete his thesis. 
He is working with Mark Randolph on research into submarine pipeline installations.

Ehssan Zargar
Iran
May 2011 – February 2012

Ehssan is working with Mehrdad Kimiaei and Mark Randolph on ‘Dynamic analysis of steel catenary risers using 
soil-fluid-structure interaction models’. Ehssan was recently awarded a PhD scholarship and will be shortly starting 
at COFS as a PhD student.
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Fuyu Zhao 
UWA, Perth
November 2011 – February 2012

Fuyu was awarded a COFS vacation scholar and is working with Scott Draper on ‘Experiments related to scour 
from backfilled pipeline trenches’.

Jingbin Zheng
China
September 2011 – August 2012

Jingbin is working with Shazzad Hossain on research on ‘The estimation of spudcan penetration resistance in 
stratified soils directly from field penetrometer data and quantification of punch-through risk’. Jingbin was recently 
awarded a postgraduate scholarship and will be starting his PhD with us soon.
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Coastal and Marine Geotechnics: 
Foundations for Trade, Sydney, Australia 
12th October 2011
At the invitation of the Australian Geomechanics Society 
(AGS), Mark Cassidy presented a Keynote Lecture 
on the development and application of models for the 
stability analysis of Australia’s offshore pipelines at the 
2011 Symposium on Coastal and Marine Geotechnics: 
Foundations for Trade. This was the 15th Annual 
Symposium organised by the Sydney Chapter of the 
AGS and was attended by over 140 industry practitioners 
and academics. 

15th Biennial Conference of the Australia 
and New Zealand Geomorphology Group, 
Oamaru, New Zealand 
31st January – 4th February 2011
Beau Whitney attended the biennial meeting of ANZGG 
held in Oamaru, New Zealand in February. He presented 
his research, co-authored with James Hengesh, entitled 
“Tectonic Geomorphology of the ‘Stable Continental 
Region’ of central Western Australia”. The presentation 
described the kinematic behaviour of the system and 
proposed a regional tectonic model that explains what is 
driving the crustal deformation.

9th European Wave and Tidal Energy 
Conference, Southampton, UK 
5th – 9th September 2011
Scott Draper presented his research findings on 
tidal stream energy at the 9th EWTEC conference in 
Southampton. Scott shared his results on how much energy 
can be extracted from tidal stream turbines within the fast 
moving tidal streams close to coastal headlands.

13th International Conference of the 
International Association for Computer 
Methods and Advances in Geomechanics 
(IACMAG), Melbourne, Australia 
9th – 13th May 2011
Britta Bienen, Boris Tarasov, Yuxia Hu and Mahdi 
Memarpour presented their recent research findings at the 
13th IACMAG conference in May in Melbourne. Britta and 
Yuxia shared results from large deformation analyses of 
conical footings penetrating into sand and skirted footings 
penetrating into layered soil, respectively. Boris presented 
his work on the universal scale of brittleness for rocks that 
fail in compression. Mahdi (academic visitor at COFS in 
2010, working with Mehrdad Kimiaei) presented his recent 
works in numerical models for cyclic pile-soil interaction 
analysis of offshore piles. 

Conferences

Figure 14: IACMAG conference – Boris Tarasov, Britta Bienen, 
John Carter and Yuxia Hu
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21st International Society of Offshore 
and Polar Engineers (ISOPE) Conference, 
Maui, Hawaii
19th – 24th June 2011
A group from COFS, at significant personal sacrifice 
and hardship, journeyed across the Australian continent 
and traversed the Pacific Ocean to attend the ISOPE 
Conference in Maui, Hawaii. The highly popular conference 
provided a venue for a wide range of engineering 
symposium that covered the spectrum from arctic science 
to renewable energy, sloshing dynamics to nanotechnology, 
naval engineering to LNG tank design, offshore engineering 
to facility installations, and geohazards to geotechnical 
engineering. COFS students and academics presented six 
papers at the conference including:
ÌÌ A Tectonic Influence on Seafloor Stability along 

Australia’s North West Shelf JV Hengesh, BB Whitney, 
A Rovere;

ÌÌ Centrifuge Experiments of Hybrid Foundation under 
Combined Loading C Gaudin, H Mohr, B Bienen, MJ 
Cassidy, The University of Western Australia, Australia; 
OA Purwana, Keppel Offshore & Marine, Singapore.

Offshore Technology Conference: Diversity 
in Energy, People and Resources, 
Houston, USA 
2nd – 5th May 2011
The Offshore Technology Conference in Houston was 
attended by Mark Randolph and David White. Dave 
presented a technical briefing in a breakfast session on 
‘The WA LNG Success Story’ hosted by Neil Kavanagh 
(Technology Manager of Woodside) and opened by the 
Lord Mayor of Perth, Lisa Scaffidi. In addition, Dave 
presented a technical paper on studies by the SAFEBUCK 
JIP into axial pipe-soil interaction, co-authored with 
colleagues from Cambridge University, Atkins, Fugro and 
the Norwegian Geotechnical Institute. He was also a co-
author on a paper presented by Jay Ryan, of Atteris, on 
pipe-soil-fluid interaction and the UWA O-tube facilities. Also 
during the week, Mark and Dave presented the outcomes 
of the COFS-MERIWA slide-pipeline interaction JIP to the 
Houston-based sponsors (BP, Chevron, Shell). 

2nd Society for Underwater Technology 
Subsea Conference, Perth, Australia 
23rd – 25th February 2011
COFS was represented by two papers presented by David 
White (co-authored by Santiram Chatterjee and Mark 
Randolph) and James Hengesh. Dave presented an 
introduction to the LDFE studies of pipe-soil interaction that 
have been performed at COFS, mainly by Santiram for his 
PhD studies. Jim described his research into the tectonic 
setting of the Northwest Shelf, outlining new geological 
evidence that should influence seismic hazard assessments 
for this region. The SUT conference is an important local 
forum which runs alongside the Australian Oil and Gas 
exhibition – Perth’s equivalent to the OTC in Houston. 
However, Jim and Dave didn’t get to eat as much steak as 
they would have at OTC. 

The 13th International Conference: The 
Jack-up Platform (Design, Construction 
and Operation) City University London, UK
13th – 14th September 2011
This is a biannual conference that focuses specifically on 
jack-up rigs. This is perhaps the largest platform to come 
across for the jack-up oriented industries and companies, 
drilling contractors and academia who are undertaking 
relevant research. Britta Bienen, Steven Cheng and 
Shazzad Hossain attended the conference in September 
2011. Three papers involving COFS authors (Mark 
Randolph, Mark Cassidy and Shazzad Hossain) are 
included in the proceedings. Shazzad Hossain presented 
two papers on “Use of field penetrometer data for an 
integrated jack-up installation system” and “Punch-through 
failure and mitigation for spudcan installation in multilayered 
soils”. Britta Bienen also gave a talk on “Predicting spudcan 
penetration in sand”. They also participated in a number 
of ISO meetings before and after the conference. Shazzad 

Figure 15: ISOPE conference: Youhu Zhang, Ludger Rausch, Lucile 
Quéau, Celine Gaudin, Terri Hengesh, Christophe Gaudin and James 
Hengesh
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Hossain became a Core Member of ISO TC67/SC7/WG7 
(International Organization for Standardization: site-specific 
assessment of mobile offshore units – Jack-ups). The 
conference was also attended by Okky Purwana and 
Matthew Quah (from Keppel Offshore and Marine Pte Ltd., 
Singapore – one of the most active collaborators of COFS). 

2nd International Symposium on 
Computational Geomechanics, (ComGeo II)
Cavtat, Croatia 
27th – 29th April 2011
The symposium attracted more than 100 researchers on 
constitutive models, numerical algorithms and transient 
thermo-hydro chemo mechanics. Yinghui Tian and Dong 
Wang presented a paper entitled ‘Large deformation finite 
element analysis of offshore penetration tests’, co-authored 
by Mark Cassidy. 

1st CGSE Annual Workshop, 
Newcastle, Australia 
14th – 15th February 2011
The first CGSE (Centre of Excellence for Geotechnical 
Science and Engineering) annual workshop was held at 
the University of Newcastle. CGSE is a joint collaboration 
between the University of Western Australia, University of 
Newcastle and University of Wollongong.

In total 24 papers (11 papers from COFS) were presented 
in this workshop in the fields of: submarine landslides, 
soil characterizations, seabed sediments, geomaterials, 
subsea pipelines, offshore foundations, geotechnical 
physical modelling, offshore engineering, renewable 
energies and geohazards.

30th International Conference on Ocean, 
Offshore and Arctic Engineering (OMAE 
2011), Rotterdam, The Netherlands
19th – 24th June 2011
PhD students, Hamed Mahmoodzadeh, Bassem 
Youssef, Santiram Chatterjee and Divya Mana 
disseminated their research findings to an international 
audience of academics and industrial personnel at the 30th 
OMAE conference held in Rotterdam, The Netherlands. The 
presenters drew attention of the audience in four different 
sessions – General offshore geotechnics, On-bottom 
behaviour and pipe-soil interaction, Pipeline geotechnics, 
and Jack-up and spudcan foundations. One of the main 
attractions of the conference was the opportunity to 
glimpse real offshore structures during the ‘Rotterdam 
Offshore Boat Tour’.

Figure 16: 1st CGSE Annual Workshop, The University of Newcastle, 
February 2011

Figure 17: Hamed Mahmoodzadeh, Bassem Youssef, Santiram 
Chatterjee and Divya Mana at OMAE 2011

12th International Congress on Rock 
Mechanics – Harmonising Rock 
Engineering and the Environment, 
Beijing, China
17th – 21st October 2011
Boris Tarasov participated in the Congress and also in 
the International Workshop on True Triaxial Testing of 
Rocks. Two of his presentations discussed a paradoxical 
phenomenon associated with dramatic embrittlement of 
hard rocks under the effect of rising confining pressure at 
triaxial compression and superbrittle behaviour at highly 
stressed conditions corresponding to the seismogenic 
layer. This phenomenon, recently discovered in the Rock 
Mechanics laboratory (COFS), provides new insights into 
the nature of rock behaviour at great depth.
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20 May 2011
Ludger Rausch
COFS visitor, Germany
Numerical study of the combined 
load capacity of a hybrid foundation

27 May 2011
Lucile Quéau
PhD student, UWA
Fatigue analysis of steel catenary 
risers using nonlinear riser-soil 
interaction model

5 August 2011
Dr Marco Uzielli
Georisk, Italy
Serviceability limit state CPT-based 
design of shallow foundations on 
sand

12 August 2011
W/Prof. Mohammed Bennamoun
Head, School of Computer Science 
and Software Engineering, UWA
Topics in computer vision

19 August 2011
Kun Yang
PhD student, UWA
Direct numerical simulation of effects 
of small angle of incidence on Honji 
instability

26 August 2011
Dr Fabrizio Pistani
School of Mechanical and Chemical 
Engineering and the Ocean Institute, 
UWA
Model tests in naval and offshore 
hydrodynamics

2 September 2011
Xu Zhao
PhD student, UWA
When currents flow past gravity 
anchors astride pipelines

9 September 2011
Chengcai Luo
PhD student, UWA
Submarine pipeline stability on mobile 
seabed-Large O-Tube

4 March 2011
Dr Scott Draper
COFS, UWA
Marine renewable energy

18 March 2011
Dr Sascha Henke
Hamburg University of Technology, 
Germany
Plugging of open-ended pile profiles

25 March 2011
Mehran Rahmanian
PhD student, UWA
Vortex induced vibration of two 
coupled cylinders in steady flow

1 April 2011
Kaiming Bi
PhD student, UWA
Spatial variation of seismic ground 
motions and Its effect on bridge 
structural responses

15 April 2011
James Hengesh
COFS, UWA
A tectonic influence on seafloor 
stability along Australia’s North West 
Shelf

13 May 2011
Vickie Kong
PhD student, UWA
Jack-up reinstallation near existing 
footprint

13 May 2011
Youhu Zhang
PhD student, UWA
Development of a VHM loading 
apparatus at the UWA drum 
centrifuge

20 May 2011
Amin Rismanchian
PhD student, UWA
The resistance of soil berms during 
lateral buckling of pipelines on soft 
clay: an interpretation of centrifuge 
modelling data

16 September 2011
W/Prof Charitha Pattiaratchi
Head, School of Environmental 
Systems Engineering, UWA
Ocean observations using gliders

23 September 2011
Zack Westgate
PhD student, UWA
Field observations of as-laid pipeline 
embedment in carbonate soils

30 September 2011
Ariel Hsieh
PhD student, UWA
The mechanics of Kaiser effect on 
stress measurement under load in 
rock: how wrong can experiment be?

21 October 2011
Dr Yinghui Tian
COFS, UWA
On-bottom stability analysis for 
shallowly embedded long offshore 
pipelines

10 November 2011
Dr Hanlong Liu
Hohai University, China
New piling techniques for ground 
improvement in China

16 November 2011
Jonathan Black
University of Sheffield, UK
Visualisations in geotechnical physical 
modelling

30 November 2011
Christina Rudolph
Hamburg University of Technology, 
Germany
Investigations on the behavior of piles 
under cyclic lateral loading

Seminars
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