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The Geotechnical and 
Environmental 

Research Group 
 
The Geotechnical and Environmental Research 
Group is home to eight academic staff, a senior 
technical officer, a computer officer, six technicians, 
three administrative staff, eight post graduate 
researchers and 46 graduate students. The interests 
of the group are wide, ranging from the fundamental 
mechanics of soils to encompass applications such as 
construction processes; infrastructure; environmental 
engineering; petroleum engineering; sustainability and 
earthquakes. Since its formation more than 50 years 
ago the Group has produced over 190 PhDs. 
 
The Group has extensive facilities for laboratory 
testing, centrifuge modelling, and numerical analysis. 
We operate both on the main Engineering 
Department site, where we have the Geotechnical 
Research Office and the Geotechnical and Geo-
environmental Laboratory, and in West Cambridge at 
the Schofield Centre for Geotechnical Process and 
Construction Modelling.  
 
The Schofield Centre has "focussed on the key 
questions of construction and environmental 
technology, where field, computational and physical 
modelling studies can be integrated in collaboration 
with industry", just as our original JIF grant promised. 
Our technicians – John Chandler, Kristian Pether, 
Chris McGinnie and Richard Adams – have done 
sterling work, keeping the modelling work flowing, 
and steadily upgrading our facilities. And our 
manager, Anama Lowday, continues to infuse the 
place with a sense of community and good order, as 
well as keeping the books. 
 
The end of May 2007 saw the early retirement of our 
chief technician Steve Chandler, who had suffered ill 
health from the preceding August. Steve made an 
outstanding contribution to the work of the 
Geotechnical Group over 35 years, not only in the 
creation of dozens of miniature strain-gauged 
instruments, but latterly as our technical team leader 
during the upgrading of our centrifuge facilities. 
  
We have also seen changes in the academic staff 
following the decision of Dave White to stay at 
UWA, Perth, Australia as a Research Professor with 
Mark Randolph. Thushy Thusyanthan stepped very 
effectively into the breech for two years, instigating 
many new projects. He is now departing for a post in 
the pipeline industry at KW Limited. Although we 
will miss his lively inspiration, we are pleased that he 
is turning himself at once into an industrial sponsor 
and collaborator! 
 
The newly refurbished Turner Beam Centrifuge has 
been as active as ever, with tests taking place almost 
every week throughout the year. Centrifuge projects 

have begun to use the new 2D servo-actuator. Other 
equipment developments have included the 
manufacture of components to enhance the Schofield 
mini-drum centrifuge, the design of a servo-hydraulic 
shaking table for the beam centrifuge, and the 
delivery of computer-controlled hydraulic 
consolidation systems for the two 1.5 MN presses. 
We are very grateful to Neil Houghton, the 
Department’s Chief Design Engineer, and to Stuart 
Haigh, the Schofield Centre’s Chief Geotechnical 
Engineer, for their efforts in bringing all this together. 
 
In parallel with our small-scale modelling, we are 
exploring new areas of research to improve 
techniques of field monitoring. We are collaborating 
with contractors and infrastructure owners to 
develop new field measurement technologies. These 
aim to provide better control and monitoring of 
urban construction. Field monitoring with new 
BOTDR optical fibre technology has continued on a 
number of piling projects, on major tunnelling 
projects in London and Singapore, and for slope 
stability and soil anchors. Wireless networks of 
MEMS are also being pioneered for a rich variety of 
monitoring applications. 
  
Laboratory work in permeation and chemical testing, 
soil mixing and sustainable products usually takes 
place on the main site, in our second-floor 
laboratories. The upsurge of research in geo-
environmental engineering has put pressure on floor 
and bench space, and we are grateful to our 
technician Chris Knight for keeping everything on 
track. We are looking forward to the creation of new 
laboratory space on the main site beginning next 
year. 
 
During 2007-8 a total of nine PhDs were successfully 
examined, and we hosted 13 international academic 
visitors. Research generated more than 100 
publications by the group, and we were awarded 
more than £1 million of project funding by the EPSRC 
and other research funding bodies. In addition, we 
received considerable support from industry both as 
direct funding and through collaborative activity in 
the field. We currently enjoy research collaborations 
with Highways Agency; Thames Water; Yorkshire 
Water; Tubelines; London Underground Limited; 
Crossrail; Rail Link Engineering; Cementation-
Skanska; Boreas; BP, Shell; Fugro; KW Limited; Giken 
Seisakusho; Geotechnical Consulting Group; Arup; 
Atkins; and others. 
 
The purpose of this Yearbook is to summarise the 
activity of the Geotechnical and Environmental 
Research Group. Each researcher has written a short 
article about their recent research. You may contact 
the research worker and supervisor of any project 
directly to request further information. Some 
information, of course, may temporarily be 
confidential to sponsors. 

 
Professor Malcolm Bolton 

Head of the Geotechnical and Environmental Group 



Moments to remember from 2007-08 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
In October 2007 The Chancellor, His Royal Highness 
Prince Philip, Duke of Edinburgh and the Vice-
Chancellor, Professor Alison Richard visited The 
Schofield Centre.   Seen here with Professor Robert 
Mair and PhD student, Alec Marshall 
 
 
 
 
 
 
 
 
 
 
 
 
The Chancellor was shown a live centrifuge test with 
Professors Mair and Bolton 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
At the end of June 2008, Steve Chandler, our Senior 
Chief Technician, took early retirement. Steve has 
been a technician in the Engineering Department for 
over 35 years 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In October 2007 Kenichi Soga was promoted to 
Professor. Seen here on the occasion of his 40th 
birthday 



 
 

 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The 2007 Turner prize was awarded to Mohammed 
Elshafie and presented by Philip Turner’s widow, 
Frances Turner 
 
 
 
 
 
 
 
 
 
 
 
Dr Madabhushi and colleagues receiving the Medical 
Innovations Award in the Bone and Joint category for 
the Vibone impactor of the Medical Futures 
Innovation Awards 2007 
 
 
 
 
 
 
 
 
 
 
 
 
 
Following a successful trip to China at Easter 2007, 
the Chinese made a return visit in September 2007 as 
part of the China Geonet Network collaboration 
 
 
 
 
 
Professor Kenichi Soga is selected as the 2007 
recipient of the Walter L. Huber Civil Engineering 
Research Prize. "For pioneering research on the 
fundamental behaviour of soils with application to insitu 
monitoring, site remediation, and soil structure interation"  
This prestigious award is presented by the American 
Society of Civil Engineers (ASCE) to recognizable 
notable achievements in research related to civil 
engineering 
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Abir Al-Tabbaa 
Sidney Sussex College 
 
Reader in Geotechnical Engineering 
 
Dr Abir Al-Tabbaa leads a research group consisting 
of twelve researchers. Her current areas of research 
are ground improvement, deep soil mix technology, 
sustainable remediation of brownfield sites, waste 
minimisation and reuse, stabilisation/solidification and 
novel cements, construction products and processes. 
Her research has been funded by EPSRC, DTI, US 
Federal Highway Administration and industry. 
 
In the area of sustainable remediation of brownfield 
site Abir has been the leader of the Cambridge team 
heavily involved in the £1.92m EPSRC funded 
consortium entitled: Sustainable Urban Brownfield 
Regeneration: Integrated Management (SUBR:IM). 
The consortium involves the collaboration with a 
number of research organisations namely Sheffield 
University (Lead Institution), Oxford Brookes, Kings 
College London, Reading University, Forest Research, 
College of Estate Management, Surrey University, 
Manchester University and BRE. The aim of the 
consortium is to provide an integrated technical and 
social science approach to the problem of brownfield 
regeneration. The consortium has over 20 industrial 
collaborators including May Gurney, CIRIA, 
Environment Agency, CL:AIRE, Forestry Commission 
and English Partnership. The consortium consists of 
16 work packages on which 18 researchers are 
employed. Abir and her team are involved in four of 
those work packages: (i) WP E: Robust sustainable 
technical solutions to contaminated brownfield sites, 
(ii) WP F: Integrated remediation and greening, (iii) 
WP I: Impacts of climate change on pollutant linkage, 
and (iv) WP K: Novel special-purpose compost for 
the sustainable remediation of brownfield sites.  
 
WP E has developed a methodology for the 
assessment and comparison of the sustainability of 
remediation techniques and is has been looking at 
improving the sustainability of 
stabilisation/solidification by combining it with 
bioremediation processes. One of the means by 

which this is being achieved is in the development of 
novel low pH phosphate cements. WP I has provided 
experimental evidence of the impact of climate 
change on contaminated land and containment 
systems and together with numerical simulation has 
developed technical adaptation strategies for the 
management of current and the design of future 
systems. WP K has investigated the effectiveness of a 
range of waste compost, alone or combined with 
mineral additives, in the establishment of vegetation 
in contaminated soils. It also used magnetic 
resonance imaging to investigate the dynamics of the 
soil-contaminant-vegetation system. WP F has 
investigated the effectiveness of greening on 
remediated contaminated land. 
 
2007 saw the fourth and final year of SUBR:IM. The 
consortium produced a book which details the work 
and findings of all its work packages. The book is 
entitled: Sustainable Brownfield Regeneration: 
Liveable Places from Problem Spaces, edited by 
Dixon, Lerner and Raco, Blackwell Publishing, ISBN 
1405144033, published in September 2007. Output 
bulletins were also produced by CL:AIRE. The 
consortium also ran road shows of its activities in 
2007. Further details can be found at 
www.subrim.org.uk. Aspects of the SUBR:IM work 
are being continued and expanded by a number of 
new PhD projects starting in October 2008. In 
particular the potential for improving the 
sustainability of contaminated land remediation 
investigated in WP E is being continued by looking at 
a range of hybrid remediation techniques including 
combined biological/ chemical processes and 
chemical/physical processes. 
 
In waste minimisation and re-use Abir was a main 
player in the establishment of the £2.2m Faraday 
Partnership on Industrial Waste Minimisation (Mini-
Waste) funded by DTI, EPSRC and NERC. The other 
four core members are C-Tech Innovation (Lead 
organisation), Imperial College London, Birmingham 
University and Intellect. The aim of Mini-Waste is to 
provide novel technologies, processes and strategies 
to minimise industrial wastes through: (i) Improved 
production efficiency, (ii) conversion of waste into 
new beneficial product, and (iii) on-site regeneration 
of resources from waste. Wastes from four 
industries are specifically targeted. These are (i) 
construction, demolition and minerals, (ii) organic 
food, (iii) metal and metal finishing, and (iv) 
electronics. Mini-Waste activities include strategic 
research, training, consultancy, project management, 
dissemination, exploitation, technology and 
knowledge translation. Mini-Waste now has over 160 
industrial members. Abir was one of the three 
Research Managers responsible for managing the 
research activities of Mini-Waste and brining over 
£6m worth of research funding to the partnership. 
This includes managing the £1m core funded projects, 
ten annual Industrial CASE students and other related 
research initiatives. Further details on Mini-Waste 
can be found at www.mini-waste.com. Mini-Waste 
then became the Resource Efficiency Knowledge 

http://www.subrim.org.uk/


Transfer Network. Further details can be found at: 
www.resource-efficiency.org. 
 
Abir was the principal investigator of a £266k EPSRC 
Mini-Waste core funded project entitled ‘Waste 
minimisation through sustainable magnesium oxide 
cement products’ which is carried out in 
collaboration with Imperial College London, MIT and 
11 industrial collaborators including Forticrete, 
International Power, Ballast Phoenix and BRE. The 
recent emergence of MgO cements such as the 
much-publicised ‘Eco-cement’ provides a unique 
opportunity to develop durable novel and sustainable 
cement-based construction products that incorporate 
a large proportion of waste materials. MgO cements 
use ‘reactive’ magnesia that is manufactured at much 
lower temperatures than Portland cement and could 
contain a large proportion of by-product pozzolans. 
Reactive magnesia cements include PC and reactive 
magnesia in different proportions depending on the 
intended applications which range from high density 
concrete to porous blocks. In porous masonry units 
reactive magnesia carbonates, by sequestering large 
quantities of CO2, gaining significant strength and 
outperforming corresponding PC-based blocks. This 
project investigated the fundamental properties and 
behaviour of MgO cement formulations and MgO 
cement-waste mixes and their potential application in 
the development of construction products that 
contain large quantities of waste yet have either 
comparable or even improved durability and/or 
reduced leachability when compared to Portland 
cement-based products. Related work is also looking 
at the conversion of cement-waste material into 
artificial aggregates, using the process of pelletisation, 
and comparison with commercially available 
aggregates. With considerable interest from industry 
this work is now continuing with new researchers 
starting in October 2008 as well as international 
visitors. 
 
The stabilisation/solidification treatment and 
remediation network (STARNET) completed its 
funded activities in 2005. Abir was the co-ordinator 
of the network. The other core members are from: 
Imperial College, University College London, the 
universities of Surrey, Greenwich, Birmingham and 
Newcastle, BCA, EA, Shell Global Solutions, May 
Gurney, Viridis, MJCA, CIRIA, CL:AIRE, Lafage 
Cement, Buxton Lime, SITA, EDGE Consultants, 
Grundon, ARCADIS, BNFL, Enverity and S/S 
Remediation. The aim of the Network was to 
provide a forum for discussion and collaboration 
between academic, industry and regulators to take 
the technology forward. The Network activities 
included state of practice reports and a newsletter. A 
workshop was hosted in July 2002 at which research 
priorities were established. A book chapter ‘Chapter 
11: Testing and performance criteria for 
stabilised/solidified waste forms’ was published in 
‘Stabilization and Solidification of Hazardous, 
Radioactive and Mixed Wastes’ edited by Spence and 
Shi (CRC Press, ISBN 1566704448, pp 481-525, 
December 2004). The grand finale of the STARNET 

activities was the hosting of the international 
conference on Stabilisation/Solidification Treatment 
and Remediation – Advances in S/S for Waste and 
Contaminated Land in Cambridge on 12-13 April 
2005. The conference was sponsored by BCA, May 
Gurney, Bachy Soletanche, INERTEC, Lhoist, Edge 
Consultants and BGA. The conference was attended 
by 180 delegates from 15 countries and over the two 
day event 34 papers were presented. Keynote 
lectures were given by Marie-Claire Magnie 
(INERTEC), Goran Holm (SGI), Hans van der Sloot 
(ECN) and Jan Gronow (EA). The conference 
proceedings, edited by Abir together with Julia 
Stegemann (University College London), are 
published by Balkema. Copies of the presentations at 
the conference and other STARNET material can be 
found on www-starnet.eng.cam.ac.uk. Selected 
extended papers from the conference were published 
in a special issue of the Journal of Land 
Contamination and Reclamation (February 2006) and 
Journal of Hazardous Materials (March 2007). 
 
Another major outcome of the STANET activities is 
the funding of an £800k project by DTI and industry 
entitled ‘Process envelope for cement-based 
stabilisation/ solidification - ProCeSS’. The project is 
led by UCL in collaboration with Cambridge 
University, Imperial College London, Surrey 
University and Birkbeck College and 16 industrial 
collaborators including BCA, BLA, UKQAA, Grundon 
Waste Management, Onyx Environmental Group and 
Sita UK. The aim of the project is to develop 
envelopes for generic S/S of the most common and 
problematic residual waste types. The three-year 
project started in April 2006. Abir is in charge of the 
work on contaminated soils and this work will start 
in October 2008 as a new PhD project. 
 
A number of research areas in waste management 
are being investigated. Combinations of stabilisation/ 
solidification and pelletisation processes are being 
employed to convert a range of wastes into 
construction products. This included petroleum drill 
cuttings, pulverised fuel ash. It has been possible to 
produce a wide range of aggregates with different 
properties. In addition the chemical modification of 
fly ash for environmental protection will be 
investigated as part of a new PhD project starting in 
October 2008. 
 
Work on ground improvement continues on the 
application of deep soil mix technology to ground 
improvement, contaminated land remediation and the 
development of sustainable, novel and more durable 
additives. Work recently completed includes three 
research projects funded by the US National Deep 
Mixing (NDM) Research Program. These are projects 
related to soil mixing of peat and organic and soft 
clays and addressed the following particular topics: (i) 
behaviour of cement treated clays in aggressive 
environments which incorporate bentonite and 
zeolite in the grout, (ii) mechanical properties of wet 
soil-mixed peat and organic clay, and (iii) accelerated 
ageing of cement treated inorganic and organic clays. 



This included an extensive experimental programme 
of mechanical and laboratory-scale auger mixing. All 
the work funded by the NDM Research Program is 
currently being compiled in UK-based guidance 
documents for practitioners. 
 
A new project on soil mix technology funded by the 
Technology Strategy Board under its Contaminated 
Land Remediation Technologies call started in 
October 2007. The project is entitled Soil Mix 
Remediation Technology (SMiRT) and is led by the 
contractor Bachy Soletanche with the University of 
Cambridge, Abir’s team, as the only academic 
partner. The project also includes ten other industrial 
collaborators namely Arcadis Geraghty & Miller, 
Arup, Merebrook Science and Environment, Richard 
Baker Harrison, British Urban Regeneration 
Association, British Cement Association, UK Quality 
Ash Association, Amcol Minerals Europe, Kentish 
Minerals and Civil & Marine. The aim of SMiRT is to 
develop an integrated soil mix technology system 
capable of switching between the delivery of wet and 
dry additives for combined soil-mixed remediation 
and ground improvement with an advanced quality 
assurance and performance monitoring system. The 
development of a single integrated system for both 
applications is novel and is a major technical 
advancement to soil mix technology and would lead 
to significant cost-savings. As a relatively new 
technology, soil mixing suffers from lack of validation 
and stakeholder confidence. Hence another major 
objective of the project is to validate and increase the 
uptake of soil mix technology in the UK.  
 
As well as the development of innovative equipment, 
the project involves the development and field 
application of a range of binders in the ground 
improvement of a range of poor soils as well as a 
range of cementitious and non-cementitious additives 
for ground remediation and containment. These 
include Portland cement, cement blends including 
PFA and GGBS, zeolite, magnesia as well as a number 
of modified clays. Both applications will test a range 
of wet and dry binders. Extensive field trials will then 
take place, planned for the first half of 2009, in which 
a large number of soil-mixed wall sections will be 
installed including reactive wall sections, hot spot 
stabilisation/solidification treatments and ground 
improvement column arrangements. A wide range of 
soils will be tested including made ground, alluvium, 
clay, peat, sand and gravel and different installation 
techniques will be investigated. A range of operating 
parameters that will be measured such as mixing 
energy vertical and horizontal movements, mixing 
time and cycles wet binder density and viscosity, dry 
binder delivery pressure, binder volume and injection 
rate, timing and period of injection. Extensive field 
testing, including load tests, and sampling will take 
place and a number of columns will also be fully 
exhumed and visually inspected. Continuous 
groundwater monitoring will also be carried out in 
the contaminated areas. The project is now nearing 
the end of its first year. Abir’s team have 
concentrated on the laboratory treatability study 

work while Bachy Soletanche have been developing 
the new equipment and QA system. An ideal site is 
still being sought and a number of potential sites are 
currently being assessed. Further details can be found 
on the project website at www.smirt.org.uk. A 
number of new researchers and visitors are involved 
in this project, expanding its boundaries. 
 
An international collaboration has been set up by 
Abir to initiate research related to a range of deep 
soil mixing applications. This collaboration includes 
the UK, Japan, Sweden and the USA. The 
collaborative research will centre around the 
collation of high quality data from high profile 
research and commercial deep soil mixing projects to 
develop information management systems based on 
the development of a database. Data from the SMiRT 
project as well as other high profile commercial and 
research projects such as the Boston Central Artery, 
the EU funded EuroSoilStab project and the Haneda 
Airport Expansion project in Tokyo will be 
incorporated. Artificial neural networks will then be 
used to investigate correlations between the wide 
range of variables involved. This forms the basis of a 
new PhD project to start in October 2008.  
 
Another international collaborative research project 
led by Masaki Kitazume and Masaaki Terashi in Japan 
was initiated in 2007. As well as Abir’s team, the 
collaboration also includes organisations from 
Sweden, Finland and the USA. The aim of the project 
is to compare international practices for QA/QC for 
deep mixing and included three tasks: (i) international 
survey of laboratory mix procedures, (ii) comparison 
of different laboratory mix test procedure, and (iii) 
international survey of QA/QC methods/procedures. 
Many of the findings of the work mentioned above on 
soil mix technology will be presented at the 
International Symposium on Deep Mixing and 
Admixture Stabilisation in Okinawa in Japan in May 
2009. 
 
And finally, a new collaborative research project was 
initiated in 2008 with Arup and the Highways Agency 
on the development of performance-based 
specifications for highways earthworks.   
 

http://www.smirt.org.uk/


Publications in 2007-08: 
 
1. Al-Ansary, M. and Al-Tabbaa, A. (2007). 

Stabilisation/ solidification of synthetic petroleum drill 
cuttings. Journal of Hazardous Materials, Vol. 141, 
Issue 2, pp 410-421 

 
2.   Chitambira, B., Al-Tabbaa, A., Perera, A.S.R. and 

Yu, X. D. (2007). The activation energy of 
stabilised/ solidified contaminated soils. Journal of 
Hazardous Materials, Vol. 141, Issue 2, pp 422-
429 

 
3.   Harbottle, M. J., Al-Tabbaa, A and Evans, C. W.  

(2007). A comparison of the technical sustainability 
of in-situ stabilisation/solidification with disposal to 
landfill. Journal of Hazardous Materials, Vol. 141, 
Issue 2, pp 430-440 

 
4.  Al-Ansary, M. S. M. and Al-Tabbaa, A. (2007). 

Comparison of stabilised/solidified mixes of model 
drill cuttings based on the North Sea and Red Sea 
areas. Proceedings of the International Society of 
Petroleum Engineering Exploration and 
Production Environmental Safety Conference, 
Galveston, Texas, March, paper 106799, 22 pp 

 
5. Vandeperre, L.J. and Al-Tabbaa, A. (2007). 

Accelerated carbonation of reactive magnesia 
cements. Advances in Cement Research, Vol. 19, 
No. 2, April, 67-79 

 
6.  Smith, S.E and Al-Tabbaa, A. (2007).  Climate 

change impacts on the physical and mechanical 
properties of stabilised/solidified contaminated soil. 
Proceedings of the Hong Kong Institution of Civil 
Engineers International Conference on Climate 
Change, Hong Kong, May, 12 pages 

 
7. Smith, S.E., Duru, U.E., Al-Tabbaa, A., De Munck, 

C., Moffat, A.J., Hutchings, T., Ridal, J., Garvin, S., 
Raco, M., Doak, J. and Dixon, T. (2007). Impact of 
and response to climate change in UK brownfield 
remediation. Proceedings of the Hong Kong 
Institution of Civil Engineers International 
Conference on Climate Change, Hong Kong, 
May, 12 pages 

 
8. Harbottle, M. and Al-Tabbaa, A (2007). 

Uncovering the true impacts of remediation. 
Contaminated Land: Aims in Real Environments 
CL:AIRE Bulletin, June, 4pp 

 
9. Al-Tabbaa, A., Smith, S.E., Duru, U.E., Iyengar, 

S.R., De Munck, C., Moffat, A.J., Hutchings, T.R., 
Dixon, T., Doak, J., Garvin, S.L., Ridal, J., Raco, M. 
and Henderson, S. (2007). Climate Change, 
Pollutant Linkage and Brownfield Regeneration. 
Contaminated Land: Aims in Real Environments 
CL:AIRE Bulletin, June, 4pp 

 
10. Vandeperre, L.J., Liska, M and Al-Tabbaa, A. 

(2007). Reactive Magnesium Oxide Cements: 
Properties and Applications. Proceedings of the 

International Conference on Sustainable 
Construction Materials and Technologies, Taylor 
& Francis, Coventry, June, pp 397-410 

 
11. van Herwijnen, R., Al-Tabbaa, A., Hutchings, T.R., 

Moffat, A.J., Ouki, S.K. and  Johns, M.L. (2007). 
The impact of waste compost-based soil 
amendments on the leaching behaviour of a heavy 
metal contaminated soil. Journal of Environmental 
Engineering Science, Vol 24 (7), pp 897-904 

 
12. Harbottle, M.J., Mantle, M.D., Johns, M.L., van 

Herwijnen, R., Al-Tabbaa, A., Hutchings, T., 
Moffat, A.J. and Ouki, S.K. (2007). Magnetic 
resonance imaging of the effect of zeolite on lithium 
uptake in poplar. Journal of Environmental Science 
and Technology, Vol 41, pp 3444-3448 

 
13. Al-Tabbaa, A., Smith, S.E., De Munck, C., Dixon, 

T., Doak, J., Garvin, S.L. and Raco, M. (2007).  
Climate Change, Pollutant Linkage and Brownfield 
Regeneration. Chapter 9 in Sustainable Brownfield 
Regeneration: Liveable Places from Problem 
Spaces (Dixon, Lerner and Raco Eds), Blackwell 
Publishing, ISBN 1405144033 

 
14. Al-Tabbaa, A., Harbottle, M.J. and Evans, C.W. 

(2007). Robust Sustainable Technical Solutions. 
Chapter 10 in Sustainable Brownfield 
Regeneration: Liveable Places from Problem 
Spaces (Dixon, Lerner and Raco Eds), Blackwell 
Publishing, ISBN 1405144033 

 
15. Ouki, S.K., van Herwijnen, R., Harbottle, M.J., 

Hutchings, T.R., Al-Tabbaa, A., Johns, M.L. and 
Moffat, A.J. (2007). Novel Special-purpose Composts 
for Sustainable Remediation. Chapter 8 in 
Sustainable Brownfield Regeneration: Liveable 
Places from Problem Spaces (Dixon, Lerner and 
Raco Eds), Blackwell Publishing, ISBN 
1405144033 

 
16. Hernandez-Martinez, F. G., Osman, A. and Al-

Tabbaa, A. (2007). Wet soil mix improvement of 
soft clays and organic soils: Laboratory investigation. 
Proceedings of the XIV European Conference on 
Soil Mechanics and Geotechnical Engineering, 
Madrid, September, Vol. 3, pp 1329-1334 

 
17. Pal. I. and Al-Tabbaa, A (2007). Assessing risk of 

contaminant spreading through sediment production 
in a tropical environment.  Eco-Tech' 07 - 
International Conference for Waste Wastewater 
Treatment, Remediation Technologies and 
Emissions related to Climate, Kalmar, Sweden, 
Part II, page 535-545 

 
18. van Herwijnen, R., Hutchings, T.R., Al-Tabbaa, A., 

Moffat, A.J., Johns, M.L. and Ouki, S.K. (2007). 
Testing of two mineral amended composts for 
remediation of heavy metal contaminated soil: metal 
immobilisation and performance of ryegrass. Journal 
of Environmental Pollution Vol. 150, pp 347-354 

 



19. Iyengar, S. and Al-Tabbaa, A. (2007). 
Developmental studies on a low pH magnesium 
phosphate binder for environmental applications. 
Journal of Environmental Technology, Vol. 28 
(12), pp 1387-1401 

 
20. Harbottle, M.J. and Al-Tabbaa, A. (2008). 

Biodegradation of 2-chlorobenzoic acid in stabilised/ 
solidified soil systems. International Journal of 
Biodeterioration and Biodegradation, Vol. 61, pp 
173-181 

 
21. Iyengar, S.R. and Al-Tabbaa, A. (2008).   

Application of two novel magnesia-based cements in 
the stabilization/solidification of contaminated soils.  
GeoCongress 2008: The Challenge of 
Sustainability in the Geoenvironment, New 
Orleans, ASCE Publication, March, pp 716-723 

 
22. Harbottle, M. J., Al-Tabbaa, A. and Evans, C.W. 

(2008).  Sustainability of land remediation. Part 1: 
Overall analysis. ICE Journal of Geotechnical 
Engineering, Vol. 161, issue GE2, April, pp 75-92 

 
23. Liska, M., Vandeperre, L.J. and Al-Tabbaa, A. 

(2008). Influence of carbonation of magnesia-based 
pressed masonry units. ICE Journal of Advances in 
Cement Research, Vol 20, No. 2, pp 53-64 

 
24. Vandeperre, L., Liska, M and Al-Tabbaa, A. 

(2008). Hydration and mechanical properties of 
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Malcolm D Bolton 
Churchill College 
 
Professor of Soil Mechanics 
 
My research activities are currently grouped under 
three main themes – Geo-Materials concerned with 
the mechanical behaviour of soils and rocks; Geo-
Processes concerned with the identification of the 
geotechnical mechanisms that govern both natural 
and industrial processes; and Geo-Design that 
translates all this knowledge into a decision-making 
framework available for both designers and students. 
 
Geo-Materials 
Over the last 10 years, working successively with 
Doug Robertson, Glenn McDowell and Helen Cheng, 
I established Clastic Mechanics as a new paradigm 
in soil mechanics. Grains can deform elastically at 
contacts, rearrange by sliding and rolling, and – 
notably – can crush or fracture. Here, Discrete 
Element Modelling (DEM) has been used to perform 
explicit numerical simulations of the interactions 
within an assembly of grains, providing the essential 
linkage between behaviour at micro and macro 
scales. It has thereby been shown that grain crushing 
and rearrangement is the agency behind plastic 
compression and yielding in the Cam Clay family of 
plastic soil models. Ockham’s Principle of Parsimony 
then suggests that we should regard the normal 
compression of clays as the crushing of lightly bonded 
clay agglomerates. 
 
Applications of clastic mechanics also extend to the 
crushing of sandstones, leading to sand production 
and/or clogging in oil reservoirs. DEM simulations 
carried out by George Marketos have established 
criteria for the propagation of thin compaction bands 
created by the successive fracture of grains, in a plane 
perpendicular to the major principal stress. DEM 
offers essential insight where the soil microstructure 
bifurcates, as in a compaction band or shear band.  

DEM is also useful where continuum treatments 
require an unfeasible number of parameters. The 
dependency of soil behaviour on rate of deformation 
is particularly difficult to define, since the physics at 
grain scale is still not understood. Fiona Kwok has 
been studying soil creep by DEM, using rate process 
theory to develop an intergranular friction coefficient 
that is velocity-dependent. A single DEM parameter 
recreates both “steady” power-law creep and the 
phenomenon of creep rupture, depending on the 
relative deviatoric stress. She has also developed a 
creep model appropriate to progressive crushing of 
grains under high stress, as microcracks slowly 
extend. 
 
Christopher Lo is working on the use of DEM at the 
other end of the scale of rate effects. He aims to 
identify criteria for the transformation of a slow-
moving landslide into a fast-moving rock avalanche. 
Of even greater significance is the identification of 
criteria for its re-solidification – essential for the 
design of economical protective structures. 
 
Insights gained from particulate mechanics, and their 
practical impact in geotechnical engineering, are the 
focus of ISSMGE TC35 “Geo-Mechanics from Micro 
to Macro”, of which I am Chairman.   
 
Geo-Processes 
Research work continues on disturbance-free press-
in pile foundation systems with sponsorship from 
Giken Seisakusho Limited of Japan, and in 
collaboration with David White. Cementation-
Skanska sponsored parallel work by Yueyang Zhao on 
the impact of the construction process on piled 
foundation behaviour. This demonstrated the 
stiffening effect of stresses locked into the ground 
during pile jacking or driving. These are absent 
around bored piles causing them to settle much more 
under load. Zheming Li is modelling piled foundations 
subject to live lateral loads, relevant both to the 
monopile foundations of offshore wind-turbines and 
to the design of earthquake-resistant foundations for 
bridges and buildings. He and Stuart Haigh are using 
the new 2D actuator to achieve force control in 
cyclic tests on piles in the centrifuge. Atkins are 
collaborating. 
 
Research continues for the off-shore oil and gas 
industry. Soil-pipeline interaction due to thermal 
expansion and contraction is the focus of the 
SAFEBUCK JIP involving BP, Shell, Exxon, Total, and 
PetroBras. Model tests were carried out, first by 
Johnny Cheuk and Dr Masoud Bonab, and now by 
Senthil Ganesan. Lateral pipe sweep tests involve the 
creation of berms, and have led to new design 
criteria which are already being used by the 
companies. Axial friction is key to the prediction of 
pipelines “walking” away from the well-head due to 
thermal cycling. Surprisingly, the axial friction 
coefficient can vary widely, between 2 and 0.2 in 
different test conditions. 
 



Matthew Kuo is breaking new ground by investigating 
the influence of bacteria in deep ocean clays as a 
possible explanation for the unusually firm “crusts” 
frequently found at the location of subsea pipelines 
for new oil facilities offshore. We are getting help 
from BP, SETech, Fugro and the National 
Oceanographic Centre. 
 
A collaboration with Tongji University and HKUST 
concerns cut-and-cover subway construction in soft 
ground. Authorities are demanding tighter control of 
ground displacements following the catastrophic 
collapse of a braced excavation supporting the Nicoll 
Highway in Singapore. A sophisticated model 
package, featuring excavation of clay in flight using a 
servo-controlled blade, and the progressive actuation 
of multi-level props to support a model diaphragm 
wall, has been assembled by Sidney Lam with help 
from Stuart Haigh. The purpose of these model tests 
is to validate a sequence-based design method. 
 
Geo-Design 
Over the last 20 years, working with William Powrie, 
Wing Sun, Ashraf Osman, and now Sidney Lam, I 
have developed the Mobilisable Strength Design 
(MSD) method which aims to predict and control 
ground movements and associated structural 
deformations. MSD works because the design of 
foundations and substructures requires that soil 
strains remain small (less than 0.1% generally), and 
because the stress-strain relation of soils in this 
strain-range is seen to fit a power-law which confers 
self-similarity on the solutions. The MSD approach is 
based on simplified plastic mechanisms of 
deformation, and requires only a few soil stress-strain 
tests for its application. It avoids the minefield of soil 
constitutive relations and Finite Element Modelling by 
specifying precisely how representative soil elements 
should be selected in the field, and tested, and by 
showing how their raw data can be made non-
dimensional for direct application in the solution of 
design problems. MSD represents the distillation of 
highly sophisticated analyses of ground displacements 
observed in centrifuge models, or of similar field 
studies, or of corresponding non-linear Finite 
Element Analyses. Excavations, and both shallow and 
deep foundations are being studied. 
 
New opportunities to improve MSD procedures for 
deep excavations are being explored with Dr 
Xianfeng Ma who is on sabbatical leave from Tongji 
University, and Dr Mohammed El-Shafie. Dr Sadik 
Oztoprak spent nine months at the Schofield Centre 
on leave from Istanbul University collaborating on the 
extension of MSD concepts to granular materials. An 
extensive database of sand stiffness has been created, 
permitting the back-analysis of pressuremeter tests. 
This new research has shed light on aspects of the 
behaviour of bored piles in sand, and the 
improvement in stiffness due to base-grouting. 
Continuing collaboration by Robert Whittle of 
Cambridge In Situ and Duncan Nicholson of Arup 
Geotechnics is gratefully acknowledged. 
 

Publications in 2007-08: 
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Geology 52 (8), 1595-1600. 
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undrained displacement of a circular surface 
foundation on non-linear soil. Geotechnique 57  (9)  
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My teaching duties this year have involved supervising 
1st, 2nd and 3rd year undergraduate students, running 
two MEng projects on “the permeability of liquefied 
soil” and “rocking foundations” and developing the 
new 2nd year undergraduate soil mechanics 
experiment to replace the seepage laboratory 
experiment. In the forthcoming year I will be 
continuing with these activities whilst also lecturing 
on the 3D1 Soil Mechanics course. 
 
Publication in 2007: 
 
1. Coelho, P.A.L.F, Haigh, S.K., Madabhushi, S.P.G. 

and O'Brien A.S. (2007). Post-earthquake 
behaviour of footings employing densification to 
mitigate liquefaction. Ground Improvement, 11(1) 
45-53 

 
Stuart  K Haigh 
Girton College 
 

 Senior Research Fellow 
 
During the last year I have been involved in the 
development of experimental equipment for the 
Schofield Centre moving towards the conclusion of 
our SRIF Infrastructure funding and EPSRC Platform 
Grant. During the year, these projects have involved 
upgrading the minidrum centrifuge, commissioning 
new hydraulic consolidometers for clay model 
preparation and development of the recently 
commissioned 2-D robotic actuator which is now 
being used by several students in such diverse 
research areas as the lateral loading of piles and the 
performance of braced excavations. 
 
During this year I have also been involved in 
developing a stereo version of the widely used 
geoPIV software developed by Dr Take and Dr 
White here in Cambridge which will be used over the 
next year by Zheming Li in order to look at the 
failure of soil around laterally loaded monopile 
foundations. 
 
As part of the UK-NEES (Network for Earthquake 
Engineering Simulation) I have been involved with 
Arshad Ali in the development of hardware and 
software tools to allow tele-participation in research 
projects including remote-control of the 2D actuator. 
 
With Dr Thusyanthan I have been involved in several 
consultancy projects for KW Limited looking at the 
upheaval buckling of oil pipelines in both the North 
Sea and in Kazakhstan. This fruitful work has led to 
funding for a sponsored project to investigate rate 
effects and ratcheting in the upheaval buckling of 
pipelines which will start in October 2008 as the of a 
new PhD student, Tony Wang. 
 
Away from Cambridge I have been collaborating with 
Dr Take at Queen’s University in Canada to 
investigate the interaction of laterally spreading soils 
with piles using high-speed PIV on the C-CORE 
centrifuge. This has led to a series of upcoming 
publications. 



 
 
Dongfang Liang 
Churchill College 
 
Lecturer in Civil Engineering Fluid Mechanics 
 
My main field is in hydrodynamics, but I am also 
addressing water quality and watershed hydrology. 
My research in this year can be categorised as 
follows: 
 
Flood routing 
An in-house computer model, which solves the 
shallow water equations using TVD-MacCormack 
scheme, has been applied to model flood flows. Two 
MEng students have contributed to this research. 
Will Carroll studied the benefit of constructing a 
Thames Outer Barrier from the flood defence point 
of view. Claire Hollingsworth simulated the rapid 
flooding of Boscastle in 2004 and evaluated the 
effectiveness of the defence schemes proposed in the 
aftermath.  
 
Scour around structures 
Laboratory experiments have been conducted by 
Teresa Zong (MEng student) on local scours around 
single piles and pile groups under both current and 
wave conditions. A Nortek acoustic Doppler 
velocimeter has been installed in the Hydraulics 
Laboratory. The wave condition was generated by 
oscillating a sand tray in the water tank. However, a 
U-tube facility is being renovated to provide a more 
practical wave environment. With funding from the 
Royal Society, a tilting flume is being built for studying 
sediment transport phenomena in open channel 
flows.  
 
Watershed hydrology 
My PhD student, Rebecca Zeckoski, has been 
working with researchers at the University of 
Reading and the Centre for Ecology and Hydrology 
on the water quality in River Kennet catchment and 
particularly Kennet and Avon Canal.  
 
SPH and DEM 
A SPH (Smoothed Particle Hydrodynamics) computer 
model has been developed to study the wave impact 
on structures. Being a purely Lagrangian method, SPH 
is an ideal tool for modelling transient flows involving 
moving boundaries. This work has been carried out 

in collaboration with Professor Kenichi Soga. I am 
also working with Dr Thusyanthan on predicting the 
wave loading on tsunami safe(r) houses.  
 

 
 
Working with Professors Malcolm Bolton and 
Kenichi Soga, I have also developed a DEM (Discrete 
Element Method) code. It will be used to study 
granular mechanics.  
 
Publications in 2007-08: 
 
1. Liang D, Lin B and Falconer RA. A boundary-fitted 

numerical model for flood routing with shock-
capturing capability. Journal of hydrology, 2007, 
332: 477-486 

 
2. Liang D, Lin B and Falconer RA. Simulation of 

rapidly varying flow using an efficient TVD-
MacCormack scheme. International journal for 
numerical methods in fluids, 2007, 53:811-826 
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two-dimensional models for free surface flows. 
Proceedings of the Institution of Civil Engineers – 
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Numerical simulation of flood flows due to levee 
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of the 3rd National Conference on Hydraulics 
and Hydroinformatics, 2007, Nanjing, China, pp 
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Rod Lynch 
 
Senior Technical Officer in Environmental 
Geotechnics 
 
Possible solutions for dealing with 
contaminated groundwater: 
A way of removing organic contaminants such as the 
petrol additive MTBE, has continued to be 
investigated. It is intended that the clean-up can take 
place in an underground reactor. ERASMUS student 
Nicola Giuliani and 4th year student Andy Wiggan 
used a process called photocatalysis, which destroys 
organics in water harmlessly. They fixed the catalyst 
on to fibre glass so that water which percolates 
though it can have the pollutants removed by UV 
light. The process is more efficient than previous 
catalysts, and has been tried out in a laboratory tank 
test.   PhD student Leonard Lim has continued the 
work and has found ways of improving the catalyst by 
immobilising it using a sol-gel process.  Work now 
continues to develop the process. 
 
As a means of dealing with heavy metal pollution 
spreading from mine tailings, a method of containing 
the heavy metals by an electric field was investigated 
by ERASMUS student Emanuela Contini and  4th year 
student Jo Reeve. If a low voltage, pulsed field can be 
used then the power source could simply be a solar 
panel. Jo presented the results of her 4th year project 
on a solar–powered barrier  at EREM 2007 in Vigo, 
Spain.  
 
Other topics: 
Another area of investigation is that of developing a 
technology to predict avalanches. The aim is to 
produce something transportable to be carried by a 
ski instructor that could provide an indication of 
likelihood of slab avalanche conditions. In 2007 MEng 
students James Engwall, Amy Whitaker and Robin 

Firth made and tested devices in France Italy and 
Colorado.  
 
Technologies tested were: 
 
1.  the “Car jack” probe which compresses the 

snow horizontally and retains an image of the 
snow structure; 

 
2. a shear probe; 
 
3. a method of measuring the permeability of the 

snow, which shows up discontinuities. 
 

 
Figure 1: The Snow Shear probe 
     

 
Figure 2: The “Car Jack” probe 
 
There was a collaboration with Dr Sentenac at 
Strathclyde University, on the drastic effect that 
some organic pollutants, particularly alcohol, can have 
on the permeability of clay soils.  
 
Professor S Sasaki visited us in 2007 from Wakayama, 
Japan, and continued our long standing collaboration 
on the contaminant transport of heavy metal ions 
through soils.  He carried out column experiments 
while here, measuring the breakthrough curves in 
real time, using a copper ion selective electrode as a 
sensor to monitor the column outlet. The system can 
monitor the retardation by various soils. 
 
4th year student, David Sharman, has investigated the 
effect of an electric field on the movement of calcium 
ions in brickwork.  He tested the system in the 
laboratory and in a trial at Robinson College.  He 



showed that calcium can be mobilised in this way.  
Further work has also been done more recently by 
Alessandro Sidore, an ERASMUS exchange student 
from Cagliari, Italy. 
 
Other relevant activities: 
With Zelda Stuck, we organised the first conference 
for MEng civil, structural and environmental student 
presentations, “Cambridge Civils 2007”, at Emmanuel 
College, Cambridge in June 2007. 
 
A chapter for a book on electrokinetic remediation 
has been submitted 
 
Publications in 2007: 
 
1. R.J. Lynch, A. Muntoni, R. Ruggeri and K.C. 

Winfield. Preliminary tests of an electrokinetic 
barrier to prevent heavy metal pollution of soils. 
Electrochimica Acta 52 (2007) 3432–3440 

 
2. P. Sentenac, R. J. Lynch, M. D. Bolton and R N 

Taylor. Alcohol’s effect on the hydraulic conductivity 
of consolidated clay. Environ Geol (2007) 52,  
1595–1600 

 
3. J Reeve and R J Lynch. Use of a pulsed electric field 

for resisting groundwater pollution. Abstracts of 6th 
Symposium on Electrokinetic Remediation 
(EREM 2007), Vigo, Spain, June 2007, 19-20 

 



 
 
Gopal Madabhushi 
Girton College 
 
Reader in Geotechnical Engineering 
Assistant Director of The Schofield Centre 
 
Dr Gopal Madabhushi leads a research group on 
geotechnical earthquake engineering. Dr Madabhushi 
has wide-ranging interests in this field from post 
earthquake field investigations to experimental and 
numerical investigations of liquefaction induced failure 
mechanisms of civil engineering structures. He is 
currently the chairman of EEFIT (Earthquake 
Engineering Field Investigation Team) that operates 
under the auspices of Institution of Structural 
Engineers, London. He is also a member of the 
Research and Education sub-committee of SECED. 
He has published about 60 papers in Journals and 
more than 170 papers in International Conferences, a 
list of which can be viewed at 
http://www2.eng.cam.ac.uk/~mspg1/pub~1.html. Dr 
Madabhushi’s research has been funded by the 
EPSRC, EU, NSF USA, Newton Trust, Santa Clara 
University, USA, Mott MacDonald UK, and Shimizu 
Corporation Japan. He acts as external consultant to 
many companies on Seismic Design issues, for 
example Mott MacDonald and Royal Haskoning. 
 
Dr Madabhushi working with Professor Andrew 
Schofield developed the Stored Angular Momentum 
(SAM) based earthquake actuator that can impart 
strong earthquakes to centrifuge models that are 
being subjected to 100 times earth’s gravity. This 
activity was supported by US Army Corps of 
Engineers at Vicksburg and EPSRC. This equipment 
has been instrumental to the geotechnical earthquake 
engineering research at Cambridge over the past 
decade. Currently a powerful servo-hydraulic shaker 
is being designed to complement the capabilities of 
SAM actuator with funding of £91,000 from EPSRC 
and £52,000 from SRIF-3 funding. There are further 
plans to develop a powerful 2-D servo-hydraulic 
earthquake actuator that can create horizontal and 
vertical accelerations in the soil models. These 
developments will further establish Cambridge as a 
unique place in Europe to carryout Earthquake 
Geotechnical Engineering research.  An EPSRC 

proposal of £220,000 was recently funded that helps 
to link the dynamic centrifuge facility at Cambridge to 
the 1-g shaking table facility at the University of 
Bristol and the sub-structure testing rig at University 
of Oxford. This UK-NEES network is currently being 
established using the InSORS technology that allows 
multiple user interaction in real time using image, 
video and data exchange and would be linked to the 
US-NEES grid. Efforts are underway to interact with 
NZ-NEES in Auckland, New Zealand using this 
system. 
 
Many boundary value problems have been studied 
ranging from liquefaction induced lateral flow past 
piles supported by Shimizu Corporation, plastic 
buckling of piles and liquefaction-induced settlement 
of rock fill dams. In a recent project the dynamic soil-
structure interaction of foundations of heavy 
structures such as Nuclear Reactor Buildings that are 
founded on stratified soil was observed. Dr 
Madabhushi has a strong interest in Finite Element 
analyses of liquefaction problems. The FEA have been 
used to investigate many boundary value problems 
including sheet pile walls and dynamic SSI problems 
with heavy foundations.  
 
The geotechnical interest in liquefaction problems 
also extends to the counter measures that are 
currently being used worldwide to mitigate damage. 
In this area Dr Madabhushi has researched into the 
in-situ densification as a liquefaction mitigation 
measure at bridge foundations in a £170k project 
supported by EPSRC and Mott MacDonald. Similarly 
the efficacy of field drains in dissipating the excess 
pore water pressures generated during liquefaction 
was investigated. In this strand of research, Dr 
Madabhushi has played a key role in the recently 
completed 4.5 million euro EU project, NEMISREF, 
which looked at novel strategies to mitigate seismic 
risk of foundations of existing buildings. The project 
involved several European partners including from 
academic institutions Ecole Centrale Polytechnic in 
Paris, Aristotle University in Thessalonica, UTCB, 
Bucharest, University of Bristol and from Industry 
Solatanche-Bachy in France, Stamatopoulous and 
Associates and IGME in Greece, LNEC in Portugal. 
More details can be found at www.soletanche-
bachy.com/nemisref. For the last two years the 
British Council in France along with the French 
Council has funded an exchange program that links 
Cambridge and LCPC in Nantes, France. Following 
the successful completion of EU funded project 
NEMISREF and with the on-going EPSRC funded UK-
NEES project, a new, 8.7 million Euro, EU project 
called SERIES that aims to link the earthquake testing 
facilities in Europe has been recently awarded with 
Cambridge University receiving a funding of 
approximately Euro 740,000. This project is being 
coordinated by the University of Patras, Greece and 
allows for researchers from Europe to conduct 
earthquake centrifuge tests at Cambridge. 
 
A new area of research that has evolved over last five 
years is the seismic behaviour of waste containment 

http://www2.eng.cam.ac.uk/%7Emspg1/pub%7E1.html
http://www.soletanche-bachy.com/nemisref
http://www.soletanche-bachy.com/nemisref


structures. The work in this area has been supported 
by Santa Clara University, California that has led to a 
research proposal to the NSF, USA. Exciting new 
data on load distribution on landfill components such 
as geomembrane layers following earthquake loading 
with or without liquefaction are coming to light. A 
new model waste has been developed that mimics 
the Municipal Solid Waste (MSW) under static and 
dynamic loading. Similarly exciting results have been 
obtained on cracking of clays that provided insight 
into the strain level required to observe cracking of 
landfill liners. Collaborative plans are being developed 
with Loughborough University to carryout research 
into the mechanical behaviour of landfill liners. A 
publication from this research on the performance of 
geomembranes in landfill liners was selected for 
Honourable Mention as one of the best papers 
published in the Journal of Geotextiles and 
Geomembranes for the year 2007. 
 
Following the Boxing Day Tsunami of 2004 that led 
to widespread destruction in several Asian countries, 
Dr Madabhushi along with Dr Thusyanthan started 
working on the effects of Tsunami wave loading on 
coastal buildings. This research was carried out in 
collaboration with Buro Happold and MIT who 
developed a Tsunami Safe(r) building. This design was 
reproduced at model scale and was tested in a large 
wave tank facility at the Schofield Centre. 
Comparisons were made between the performance 
of this specially designed building and a traditional Sri 
Lankan house construction under the action of 
Tsunami wave loading. Parts of this research were 
included in the Discovery Channel program on 
effects of Tsunami waves. This research was being 
funded by the Royal Society and plans are underway 
to recreate Tsunami waves in the mini-drum 
centrifuge facility. More details on this work are 
available at 
http://www.eng.cam.ac.uk/news/stories/2006/tsunami/
This led to another Royal Society Grant that helped 
us establish more rigorously the impact wave loading 
on the structures using small scale modelling.  
 
Quite different from geotechnical earthquake 
engineering, Dr Madabhushi has a special interest in 
Biomechanics. He has researched into the 
biomechanics of revision Total Hip Arthoplasty 
(THA) looking at the mechanics of bone graft and 
novel materials such as bioglass used in these 
procedures. A special CAM shear apparatus was 
developed to estimate the shear strength of the bone 
graft. Finite element based numerical analyses were 
also carried out to look at the stress redistribution in 
the bone graft surrounding the prosthesis. An 
overview of this work was presented at a 
Biomineralisation workshop organised by CURE 
(http://www.cure.group.cam.ac.uk/BioM/) and new 
links have been established with the University of 
Southampton to further advance this research. This 
collaboration has led to the award of the Medical 
Innovation Award in the Orthopaedics category for 
the development of Vibone, a device to impact bone 
graft during revision hip arthoplasties that maximises 

mechanical strength. Dr Madabhushi is a member of 
the committee that is developing the new subject 
group Engineering for Life Sciences at Cambridge 
University.  
 
Dr Madabhushi was presented with the Shamsher 
Prakash Research Award for 2005 and was cited for 
his contribution to the field of dynamic centrifuge 
modelling and finite element analyses. He was also 
awarded the TK Hsieh award along with Dr S 
Bhattacharya and Professor  M D Bolton for the best 
paper in Geotechnique in the field of Soil Dynamics 
and Earthquake Engineering. He was also appointed 
as an Adjunct Professor in Department of Civil 
Engineering, Indian Institute of Technology, Bombay. 
In this capacity, he recently helped promote 
centrifuge modelling in India through the II National 
Workshop on Physical Modelling with support from 
the Department of Science and Technology, India and 
The Royal Society, UK under the India-UK Science 
Network program. He has an active interest in 
Eurocode 8 and helped run the SECED course on 
Seismic Design with Eurocode 8 at the Imperial 
College in September 2006 and 2008. He was 
featured in the portrait exhibition by at Fitzwilliam 
Museum, Cambridge, titled ‘On the Shoulders of 
Giants’. 
 

http://www.eng.cam.ac.uk/news/stories/2006/tsunami/
http://www.cure.group.cam.ac.uk/BioM/


 
 
Robert J Mair 
Master of Jesus College 
 
Professor of Geotechnical Engineering 
Head of Civil and Environmental Engineering 
 
My principal research interest is in the field of 
underground construction. I am an active consultant 
on tunnelling and underground construction projects 
around the world. The research group that I lead 
focuses on a number of fundamental and applied 
problems relating to innovative solutions and 
improving engineering practice.  
 
The following areas have been the focus of my 
research group on underground construction in 
2007: 
 
Effects of tunnelling on buried pipes and 
buildings 
In urban environments underground congestion is 
becoming increasingly important to tunnel designers. 
Estimating the effects of tunnelling on pipelines can be 
important, especially when the infrastructure is old 
and vulnerable; this generally receives less attention 
than the assessment of tunnelling effects on buildings.  
 
Recent work at Cambridge University has focussed 
on undertaking centrifuge model tests and developing 
new analytical solutions of pipeline response to 
tunnelling in terms of continuum elasticity; 
monitoring field performance of large diameter pipes 
affected by tunnelling has also been undertaken 
(Vorster et al, 2006a, Vorster et al, 2006b). This 
work received the 2006 Jennings Award of the South 
African Institution of Civil Engineers (with my former 
PhD student, Eduard Vorster, together with Assaf 
Klar and Kenichi Soga). 
 

My current PhD student Alec Marshall has conducted 
further centrifuge testing to elucidate the soil-
structure mechanisms when tunnels are constructed 
close beneath pipelines. He has used the GeoPIV 
process to study the detailed deformation 
mechanisms, and in particular to identify the 
circumstances when a gap may form beneath a 
pipeline as a result of ground settlement. Dr Assaf 
Klar of Technion – Israel Institute of Technology – 
has been a regular visitor and has continued to 
collaborate with us on pipeline-tunnel interaction 
problems. 
 
My current PhD student, Ruaidhri Farrell, is studying 
the effects of tunnelling on buildings by undertaking 
centrifuge model tests using the the GeoPIV process 
to study the detailed deformation mechanisms. 
 
Effects of piles on tunnels 
Previous research at Cambridge (Jacobsz, PhD, 2002; 
Selemetas, PhD, 2005) has focused on the effects of 
tunnel construction close beneath piled foundations, 
an increasingly important problem as the demand for 
tunnels in congested urban environments increases. 
Also of importance is the effect of new pile 
construction on existing tunnels. How close can piles 
be constructed to tunnels without causing 
unacceptable deformations? Will the loading of the 
pile cause problems? What is the influence of the pile 
construction methods? My former PhD student 
Johnson Chung undertook centrifuge model tests to 
investigate these effects and completed his thesis 
(Chung, PhD, 2007).  My current PhD student, Alec 
Marshall, is also using the GeoPIV process to study 
the detailed deformation mechanisms caused by 
tunnelling beneath piled foundations.  
 
Influence of building stiffness on excavation-
induced ground movements 
A substantial portion of the cost of deep excavations 
in urban environments can be related to the 
protection of adjacent structures and utilities that 
may be damaged as a result of excavation-induced 
ground movements. The choice of a particular 
construction method is often based, at least in part, 
on the potential ground movements and the 
anticipated behaviour of nearby buildings in response 
to those ground movements. My former PhD student 
Mohammed Elshafie investigated the influence of 
building stiffness on ground and building movements. 
He undertook parametric studies using FE analysis 
and  tested models on the Cambridge 8m diameter 
beam centrifuge, simulating a deep excavation and 
adjacent buildings of different stiffness, using the 
GeoPIV process to study the detailed deformation 
mechanisms. Of particular significance is the influence 
of building stiffness in modifying the horizontal strains 
induced in the building. He completed his thesis in 
2007 (Elshafie, 2007). 
 
My PhD students Kok Hun Goh, from Singapore, and 
Mandy Korff from The Netherlands, are studying the 
effects of deep excavations on buildings using recent 
case history data from the Singapore Mass Rapid 



Transit and Amsterdam North-South line 
construction projects.  
 
Forepoling and face reinforcement in 
tunnelling 
Tunnel face stability and associated ground 
movements can be controlled by means of 
reinforcement techniques such as face nailing and 
forepoling. My PhD student Kensuke Date has been 
studying  the effects of such processes on the ground 
movements by undertaking a series of centrifuge tests 
using the GeoPIV process to study the detailed 
deformation mechanisms. He has also undertaken 3D 
numerical analysis and has been analysing case 
histories of face nailing and forepoling on tunnel 
projects in Japan. The work is funded by the Kajima 
Technical Research Institute. Kensuke has returned 
to Japan where he is conducting field tests on 
forepoling and face reinforcement in tunnels.  
 
Innovative sensor technologies for monitoring 
infrastructure 
I have been collaborating with Professor Kenichi Soga 
and Dr Peter Bennett on the novel application of 
fibre optic distributed strain measurement systems to 
monitoring infrastructure. Examples have included 
pile foundations and the monitoring of tunnel lining 
deformation in Singapore for the Land Transport 
Authority when a second tunnel was constructed in 
close proximity. 
 
I have also been collaborating with Professor Soga on 
projects he is leading, funded by the European 
Science Foundation and EPSRC, to develop innovative 
systems for monitoring the degree and rate of 
deterioration of tunnels and other infrastructure, 
using MEMS, computer vision and wireless 
technologies. Field trials are being planned.  
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1. Spasojevic, A.D., Mair, R.J. and Gumbel, J.E. 

(2007). Centrifuge modelling of the effects of soil 
loading on flexible sewer liners. Géotechnique 57 
(4) 331-341 

 
2. Mohamed, H., Bennett, P.J., Soga, K., Mair, R.J., 

Lim, C-S., Knight-Hassell, C.K. and Ow, C.N. 
(2007). Monitoring tunnel deformation induced by 
close-proximity bored tunnelling using distributed 
optical fiber strain measurements. Proceedings of 
7th International Symposium on Field 
Measurements in Geomechanics (FMGM 2007), 
ASCE, Boston 

 
3. Choy, C. K., Standing, J. R. and Mair, R. J. (2007). 

Stability of a loaded pile adjacent to a slurry-
supported trench. Géotechnique 57, No. 10, 807-
819 

 
4. Osman, A.S., Bolton, M.D. and Mair, R.J. (2007). 

Modelling ground displacements around tunnels in 
clay. Proc. 14th European Conference on Soil 

Mechanics and Geotechnical Engineering, Madrid, 
2007, Vol.2, pp 1001-5 

 
5. Merritt, A.S. and Mair R, R.J. (2008). Mechanics of 

tunnelling machine screw conveyors: a theoretical 
model. Géotechnique 58, No.2, 79-94 

 
6. Klar, A., Marshall, A.M., Soga, K. and Mair, R.J. 

(2008). Tunnelling effects on jointed pipelines. 
Canadian Geotechnical Journal 45(1): 131–139 

 
7. Dimmock, P.S. and Mair, R.J. (2008). Effect of 

building stiffness on tunnelling-induced ground 
movement. Tunnelling and Underground Space 
Technology, Volume 23, July 2008, Issue 4, 438 - 
450. 

 
8. Marshall, A.M. and Mair, R.J. (2008). Centrifuge 

modelling to  investigate soil-structure interaction 
mechanisms resulting from tunnel construction 
beneath buried pipelines. 6th International 
Symposium TC28 - Geotechnical Aspects of 
Underground Construction in Soft Ground. 
Shanghai, China, April 2008 

 



 
 
Kenichi Soga 
Churchill College 
 
Professor of Civil Engineering 
 
Four researchers joined my research group in 
academic year 2007-2008. In October 2007, Krisada 
Chaiyasarn (MEng, Cambridge) and Ahmed Al 
Qabany (MSc, American University of Cairo) started 
their PhD study. Krisada is working on computer 
vision for tunnel inspection and monitoring, whereas 
Ahmed is investigating microbial carbonate 
precipitation for geotechnical applications. Loretta 
Cheung of the Hong Kong Geotechnical Engineering 
Office is spending one year at Cambridge for her 
MPhil degree. She conducted a field trial of fibre 
optics distributed strain measurement for tunnel 
lining monitoring. In March 2008, Dr Jize Yan (PhD, 
Cambridge) joined the group as research associate. 
Yan is developing a new Micro Electro Mechanical 
strain sensor for tunnel monitoring in collaboration 
with Dr Ashwin Seshia of the Cambridge 
Nanoscience Centre.  
 
We have an on-going collaboration with the Japan 
Railway Technical Research Institute. Mr Chikara 
Hirai stayed here until August 2007. Chikara 
developed deployment software for wireless sensor 
network. Dr Yusuke Kobayashi, the successor of 
Chikara, joined the group in September 2007. He and 
Dr Peter Bennett developed a wireless sensor 
network system and successfully deployed it in 
London Underground tunnel. Yusuke is also working 
with Koson Janmonta and Loretta on fibre optics 
distributed strain measurement. He will stay here 
until September 2008.  
 
Professor Andrew Whittle of MIT spent six months 
with us from January to June 2007 as an overseas 
fellow of Churchill College. We worked on the strain 
path method for self-boring pressuremeter and jet 

grouting. In July 2007, Professor Carlos Santamarina 
of the Georgia Institute of Technology visited the 
group for one month. We worked on soil fracturing, 
methane hydrates and embodied energy. Dr Wan 
Zuhairi Wan Yaacob of the Universiti Kebangsaan 
Malaysia spent his sabbatical leave at Cambridge from 
September to December 2007. We worked on 
sorption of organic chemicals on clays. 
 
In April 2007, I co-organised an international 
workshop on Bio-Soil Interactions and Engineering at 
Boston with Professor Jason DeJong (University of 
California at Davis). The workshop was funded by 
EPSRC and NSF. In July 2007, we had a UK workshop 
on the same theme at Rothamsted Research. In April 
2008, we had a dedicated session on this topic at 
ASCE Geocongress in New Orleans.  
 
In March 2008, I organised an ICE-JSCE workshop on 
performance based design as part of the international 
project “International Familiarization of ISO Code for 
Geotechnical Earthquake Resistant Design” funded by 
the New Energy and Industry Technology 
Development Organisation (NEDO). More than 80 
people attended for this one day event at the 
Institution of Civil Engineers. The international 
speakers were Professor Ikuo Towhata (University of 
Tokyo), Professor Susumu Iai (Kyoto University) and 
Professor Ross Boulanger (University of California at 
Davis). 
 
In April 2008, I co-organised a workshop on Sensor 
Networks for Civil Infrastructure Systems with 
Professor Rahmat Shoureshi of the University of 
Denver. The workshop was sponsored by the 
European Science Foundation and the US National 
Science Foundation. This was an invitation only 
workshop for about 40 people and we discussed the 
international collaboration on monitoring and sensing 
of civil infrastructure systems. 
 
I had various academic trips in 2007/2008. I gave a 
seminar at GeoDelft, the University of Illinois at 
Chicago, Northwestern University, University 
College London, the Institution of Engineering and 
Technology, the Institution of Civil Engineers, US 
National Science Foundation, Georgia Institute of 
Technology, CIRIA, LCPC, and ETH Zurich. 
 
I received the 2007 Walter L Huber Civil Engineering 
Research Prize from the American Society of Civil 
Engineers and the 2007 Crampton Prize from the 
Institution of Civil Engineers for the paper entitled 
“The importance of distributed strain measurement 
for pile foundations” published in the ICE Journal of 
Geotechnical Engineering. In September, I also 
delivered the 2007 Geotechnique Lecture at the 
Institution of Civil Engineers. 
 
I was promoted to Professor at the beginning of 
October 2007. 
 
 



Fibre optic distributed strain monitoring and 
assessment of geotechnical structures 
(Hisham Mohamad, Koson Janmonta, Andy 
Leung, Loretta Cheung, Dr Binod Amatya, Dr 
Peter Bennett, Professor Taro Uchimura, Dr 
Yusuke Kobayashi and Professor Robert Mair) 
We are developing a fibre optics (FO) distributed 
strain measurement system to monitor the 
performance of geotechnical infrastructure during 
and after construction. The field studies conducted in 
2007 were: (i) installation of FO geogrid and 
inclinometer on Highways Agency’s embankments 
and cuttings (Koson Janmonta, Binod Amatya, Taro 
Uchimura and Yusuke Kobayashi); (ii) long-term 
monitoring of soil nails (Binod Amatya and Taro 
Uchimura); (iii) shallow ground energy pile test 
monitoring (Binod Amatya and Taro Uchimura); and 
(iv) tunnel lining monitoring (Loretta Cheung, Peter 
Bennett and Yusuke Kobayashi) The work is funded 
by the EPSRC “Smart Foundation” project, Highways 
Agency, Skanska Cementation and Tube Lines. Andy 
Leung is developing a pile design tool coupled with 
fibre optic strain measurement, which optimises the 
performance of foundations for rehabilitation, repair 
and reuse. The collaborators are Skanska 
Cementation, Arup, Whitby Bird, Geotechnical 
Consulting Group, Northwestern University, US 
National Science Foundation, Highways Agency, 
Mouchel Parkman and System Geotechnique.  
 
Underground M3  (Rich Laver, Krisada 
Chaiyasarn, Fabio Viola, Chikara Hirai, Dr 
Yusuke Kobayashi, Dr James Ransley, Dr Jize 
Yan, Dr Peter Bennett, Professor Taro 
Uchimura, Dr Ashwin Seshia, Professor 
Roberto Cipolla and Professor Robert Mair) 
This is a three year research project funded by the 
European Science Foundation and EPSRC. The main 
aim of the research is to develop a system that uses a 
tied approach to monitor the degree and rate of 
deterioration of underground tunnels. The system 
comprises of: (1) Tier 1: Micro-detection using 
advances in computer vision (Krisada Chaiyasarn and 
Fabio Viola); and (2) Tier 2: Micro-monitoring and 
communication using advances in MEMs and wireless 
communication (Jize Yan, James Ransley, Peter 
Bennett, Taro Uchimura, Chikara Hirai and Yusuke 
Kobayashi). These potentially low-cost technologies 
will be able to reduce costs associated with end-of-
life structures. Cambridge is the project leader and 
the project partners include Consiglio Nazionale delle 
Ricerche, Universitat Politècnica de Catalunya, Czech 
Technical University in Prague, Tube Lines, Metronet, 
Barcelona Metro, Madrid Metro, Prague Metro and 
Soldata. The project also investigates the engineering 
performance. Rich Laver is examining the long-term 
effects of tunnelling. He is conducting finite element 
analysis and laboratory permeability testing of 
London clay and the lining grout recovered from the 
field. 
 
Wireless sensor network: Smart 
Infrastructure (Dr Peter Bennett, Chikara 
Hirai, Dr Yusuke Kobayashi, Yan Wu, Ruoshui 

Liu, Dr Neil Hoult, Dr Dan Cvrcek, Prof. Taro 
Uchimura, Dr Campbell Middleton, Dr Ian 
Wassell, Dr Frank Stajano and Professor 
Robert Mair) 
This is a £1.5 million EPSRC funded joint research 
project between the University of Cambridge and 
Imperial College and comprises an integrated 
research program to evaluate and develop prototype 
wireless sensor network systems. The main 
objectives are to bridge advances in modelling large-
scale engineering infrastructure with advances in 
wireless sensor networks and to develop a low-cost 
smart sensing environment for monitoring ageing 
public infrastructure. Three application domains are 
studied in detail: (i) monitoring water supply and 
sewer systems; (ii) monitoring tunnels; and (iii) 
monitoring bridges. Field trials have been carried out 
in a London Underground tunnel, Thames Water 
pipelines and Humber Bridge, and more field 
deployments are planned in collaboration with 
Transport for London. Due to the complexity the 
monitoring system requires, the following research 
areas are explored: sensor systems; wireless 
communications; autonomous systems; information 
management; programming and design tools; trust 
security and privacy; systems theory; human factors 
and social issues.  
 
Delivering sustainable water systems by 
optimising existing infrastructure via 
improved knowledge, understanding and 
technology – project NEPTUNE (Dr Dedy 
Loebis and Dr Richard Fenner) 
This is a new three year project that aims to develop 
a sustainable water delivery system by monitoring, 
optimisation and control. The University of Sheffield 
and Imperial College are the project leaders and 
Cambridge is one of the project partners. Our task is 
to identify opportunities of power harvesting around 
water mains to power wireless sensor system that 
monitor pressure and flow. We are also developing a 
new vibration based power harvester in collaboration 
with Dr Flack from the Electrical Engineering 
Division. 
 
Soil grouting (Khalid Gafar Eisa, Henry Ji and 
Dr Toru Inui) 
Khalid Gafar Eisa is investigating the soil deformation 
and fracturing mechanisms that occur during grouting 
in sandy soils using large scale physical models. He is 
evaluating the effects of soil density, confinement, 
injection rate, water cement ratios and bentonite 
content. The work is in collaboration with Dr Adam 
Bezuijen of Deltares and Khalid is conducting some of 
the experiments over there. The work is funded 
partly by the Japan Anchor Association. Henry Ji and 
Dr Toru Inui are investigating the fundamental 
mechanisms of jet grouting. A series of physical 
model tests of jet grouting in sandy soils have been 
performed for the investigation. The influence zone 
of jet grouting is assessed under various operational 
conditions and a new model that evaluates the size of 
jet grout column has been proposed.  
 



Soil-pipeline interaction (Dilan Robert)  
Dilan Robert is investigating the effect of soil water 
suction on soil-pipeline interaction in collaboration 
with Professor Tom O’Rourke of Cornell University. 
Physical model tests of lateral loading of a gas pipeline 
in unsaturated soils have been conducted by Tokyo 
Gas and Cornell University. Dilan is conducting 
element testing of the soils used and the finite 
element analysis of the model tests. He is also 
investigating the soil-pipeline interaction around 
faults. These works are supported by Tokyo Gas and 
Atkins. 
 
Soil fracture modelling (Albert Ng and Shun 
Uchida) 
Albert Ng is investigating the fundamental mechanism 
of soil fracturing. He performed soil fracturing tests 
and has developed a soil-fluid coupled numerical code 
that simulates soil fracturing by fluid injection. The 
work is funded by EPSRC and the Hong Kong 
government (with Dr Alfred Au of the University of 
Hong Kong). Shun Uchida is examining the feasibility 
of new fracture prevention technologies used in 
oil/gas recovery wellbores. The work is supported by 
Schlumberger.  
 
Methane hydrate extraction (Tricia Lee, Juan 
Brugada and Albert Ng) 
We continue to make improvements on our methane 
hydrate simulator that computes ground deformation 
when methane hydrate dissociates and methane gas is 
produced. The work is in collaboration with Dr Assaf 
Klar of Technion. Tricia Lee is investigating the 
stability of wellbore used for methane extraction. 
Assaf and Albert Ng performed numerical simulations 
of the methane extraction trials at Mallik, Canada. 
Juan Brugada started his investigation on mechanical 
behaviour of MH soils. He is using the discrete 
element method to examine the effect of hydrate 
bonding pattern on mechanical behaviour before and 
during hydrate dissociation. The work is supported 
by the Japanese Methane Hydrate 21 Consortium, 
the National Institute of Advanced Industrial Science 
and Technology (AIST), and Japan Oil, Gas and Metals 
National Corporation (JOGMEC). Tricia is sponsored 
by the Norwegian Geotechnical Institute and Juan is 
sponsored by the Mexican government.   
 
Heterogeneity effects on contaminant source 
zone characterisation (Panos Nikolopoulos) 
Soil heterogeneity creates heterogeneous non-
aqueous phase contaminant source zone, which 
contaminates the groundwater. The rate of 
contaminants dissolving into groundwater is governed 
by complex distribution of NAPL as well as local 
groundwater movements around the source zone. 
Panos Nikolopoulos developed a three dimensional 
NAPL source zone model that allows more accurate 
evaluation of mass flux coming out from a 
heterogeneous NAPL source. The work is in 
collaboration with Dr Richard Whalley of 
Rothamsted Research and is supported by BBSRC. 
 

Insitu assessment technologies and long term 
assessment of contaminant containment 
systems (Kaushal Joshi) 
It is essential to understand the long term behaviour 
of materials used for contaminant containment 
systems. However, to date, little is known about the 
evolution of the properties of materials such as 
cement-bentonite due to ageing and chemical 
reactions from contact with the contaminants and 
how to assess them by field testing. Kaushal Joshi is 
conducting both permeability and triaxial testing on 
fresh homogeneous cast samples, 10 year old 
uncontaminated homogeneous samples cast from the 
mixer at the time of construction and 10 year old 
contaminated heterogeneous samples taken from 
actual cement bentonite walls. The study aims to 
provide insight into the overall evolution of the 
properties of cement-bentonite in an aggressive field 
environment. The work is in collaboration with the 
Building Research Establishment (BRE) and 
Cambridge Insitu. 
 
Environmental impacts of geotechnical 
infrastructure (Chris Chau and Dr Toru Inui) 
Chris Chau and Dr Toru Inui are evaluating the 
environmental impacts of geotechnical construction 
in order to establish how the environmental impact 
analyses such as embodied energy calculation and 
airborne emissions can be used to inform the choice 
of different construction methods and the 
maintenance and renewal regime. The case histories 
used for the project include the Channel Tunnel Rail 
Link project, several large scale basement 
construction sites in London, and Highway Agency’s 
embankments and cuttings. Chris Chau is supported 
by an EPSRC-Arup Case Studentship and the project 
is in collaboration with Dr Nick O’Riordan and 
Duncan Nicholson of Arup Geotechnics. The work is 
supported by Highways Agency and the National 
House-Building Council. 
 
Self-boring processes of self-boring 
pressuremeter (Lian Liu) 
Minimum disturbance of tested medium during self-
boring is essential for acceptance of this tool in the 
area of compliance testing of critical engineered 
structures. A new instrumented self-boring device 
has been developed in collaboration with Cambridge 
Insitu. Lian (Leo) Liu is using this device to monitor 
the pore pressure changes during self-boring to 
better understand the underlying drilling mechanisms. 
He is also investigating the effect of soil disturbance 
on the quality of pressuremeter data using the strain 
path method and finite element analysis. The work is 
in collaboration with Professor Andrew Whittle of 
MIT and Leo is sponsored by Cambridge Insitu. 
 
Centrifuge modelling of submarine landslides 
(C S Gue, Dr Dongfang Liang and Professor 
Malcolm Bolton) 
Gue is investigating the mechanisms of submarine 
landslides. He conducted a series of mini-drum 
centrifuge tests and is examining the centrifuge 
scaling law for underwater debris flow. He is also 



developing a numerical code to simulate underwater 
landslide. Gue is sponsored by the Norwegian 
Geotechnical Institute. 
 
Smooth particle hydrodyanics modelling of 
coupled soil deformation and water/air flows 
(Hirotoshi Mori, Shun Uchida, Dr Fehmi 
Cirak)  
A coupled soil deformation and multiphase pore fluid 
flow code based on the Smoothed Particle 
Hydrodynamics (SPH) method has been developed by 
Hiro Mori and Shun Uchida. This research 
investigates the applicability of this numerical analysis 
method to investigate river levee failures by seepage 
and soil fracturing and shear band formation. 
Hirotoshi Mori is sponsored by Japan Public Works 
Research Institute. The work is in collaboration with 
Drs Fehmi Cirak of the Engineering department and 
Dr Yusuke Ono of Kyoto University.   
 
Soil-Bio Interactions and Engineering (Ahmed 
Al Qabany) 
The biological alteration of the mechanical and 
hydraulic behaviour of soils is a potential novel path 
for directed manipulation and improvement of soils. 
With our increased understanding of soil microbial 
life this biological activity and its products can be 
harnessed to provide new innovative solutions for 
geotechnical problems as well as provide explanation 
for observed geosystem performance. Ahmed Al 
Qabany is conducting experiments to examine the 
feasibility of microbial carbonate precipitation to 
control fluid movements in the subsurface. The work 
is in collaboration with Professor Carlos Santamarina 
of Georgia Tech and Professor Jason DeJong of the 
University of California at Davis. 
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15. Date, K., Mair, R.J. and Soga, K. (2008). 
Reinforcing effects of forepoling and facebolts in 
tunneling. IS-Shanghai, The 6th International 
Symposium Geotechnical Aspects of 
Underground Construction in Soft Ground 

 
16 Ng, M.Y.A, Klar, A. and Soga, K. (2008). Coupled 

Soil Deformation-Flow-Thermal Analysis of Methane 
Production in Layered Methane Hydrate Soils. OTC 
19364, 2008 Offshore Technology Conference 

 
17. Ng, M.Y.A., Klar, A. and Soga, K. J-integral based 

fracture model for fluid filled porous medium. First 
International FLAC/DEM Symposium on 
Numerical Modeling, Minneapolis, USA 

 
18. Amatya, B.L., Soga, K. Bennett, P.J., Uchimura, T., 

Ball, P. and Lung, R. (2008). Installation of optical 
fibre strain sensors on soil nails used for stabilising 
steep highway cut slope”. Proc of 1st ISSMGE 
International Conference on Transportation 
Geotechnics, Nottingham, UK 

 
19. Leung, A., Klar, A. And Soga, K. (2008). 

Optimisation analysis on pile length distribution pf 
squared pile groups. 2nd BGA International 
Conference on Foundations- ICOF 2008, 
Dundee, Scotland, United Kingdom 

 
20 Soga, K., Mohamad, H. and Bennett, P.J. (2008). 

Distributed fiber optics strain measurements for 
monitoring geotechnical structures. 6th International 
Conference on Case Histories in Geotechnical 
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In April 2008 Cambridge University hosted an invitation only ESF-NSF workshop on Sensor Networks for Civil Infrastructure 
Systems 
 



 
 
I Thusyanthan 
Churchill College 
 
Lecturer 
 
This year has been a very busy and productive one. I 
have continued on my research theme to better 
understand how the ground surface (both onshore 
and offshore) behaves at present and in future. Global 
warming, climate change and natural disasters all have 
a major influence on how the ground surface 
behaves. With this in view, my research areas are 
concentrated on the thermal effects of soil behaviour, 
cracking, unsaturated soils, tsunami and flood waves 
and ground vibrations. 
 
My main research activities are summarised below: 
 
Use of thermal imaging in Civil engineering  
Thermal imaging can be a very useful tool for many 
Civil and Geotechnical engineering problems. This 
research aims to investigate the various uses of 
thermal imaging in Civil engineering.  These are split 
into three sections: (a) to identify the potential use of 
thermal imaging for early leak detection in 
embankments and earth bunds; (b) to use thermal 
imaging in a laboratory set up and to investigate the 
thermal properties of offshore clay in relation to 
offshore pipeline backfilling; (c) to research into the 
effectiveness of thermal imaging to assess the quantity 
of heat being lost from buildings in association with 
the Government’s new legislation for “green” 
buildings. Will Cleverly was my MEng student who 
worked on this project.  
 
Tsunami wave loading on coastal houses and 
tsunami safe(r) house design [1] 
The economic and financial loss to the coastal 
community can be reduced by having tsunami 
resistant designs for coastal houses. The research 
aimed to understand the tsunami wave loading on 
houses and investigated the effectiveness of different 
house and foundation designs that are more robust 
to tsunami wave loading. 
http://www.eng.cam.ac.uk/news/stories/2006/tsunami/
The research involved model testing of new and old 
house designs to wave loading in a large wave tank. 

Elena Martinez, my MEng student, worked in this 
project. The research results are providing a better 
understanding of the tsunami wave impact on coastal 
houses. This research is funded by the Royal Society.  
 
Performance of geotechnical designs based on 
Eurocode 7, 8 and ISO code  
From 2010, Eurocodes will become the common 
code of practice throughout Europe. However, many 
countries in the world will be using ISO (the 
International Organization for Standardisation) codes. 
The main aim of the project is to understand the 
Eurocode 7, 8 and ISO code (ISO 23469) design 
methods and to compare the seismic performance of 
geotechnical designs based upon them. I was working 
in collaboration with Professor Kenichi Soga on this 
project. This research was undertaken as Tony’s 
(Jankan Wang) MEng project.   
 
Cone penetration in unsaturated/partially 
saturated soils 
The effect of soil suction on the results of CPT 
testing is being investigated in this research. Lankelma 
is sponsoring the project. My PhD student, Philip 
Wallbridge, is working on this. 
 
Publications  in 2007-08: 
 
1. Thusyanthan, N. I., Madabhushi, S. P. G. (2008). 

Tsunami wave loading on coastal houses- a model 
approach. ICE Civil Engineering Journal, Vol 161, 
pp 77-86 

 
2. Thusyanthan, N. I., Ganesan S. A and Bolton 

M.D. and Peter Allan (2008). Upheaval buckling 
resistance of pipelines buried in clayey backfill. Proc 
of ISOPE 2008, The Eighteenth (2008) 
International Offshore and Polar Engineering 
Conference, Vancouver, Canada, July 6 - 11, 
2008 

 
3. Thusyanthan, N. I, Madabhushi, S.P.G. and Singh, 

S. (2007). Tension in geomembranes on landfill 
slopes under static and earthquake loading – 
Centrifuge study. Special Issue on Geosynthetics in 
Harsh Environments, Geotextiles and 
Geomembranes, Vol 25 (2), 78-95, an official 
Journal of the International Geosynthetics 
Society. (selected for Honourable Mention as 
one of the best papers published in G and G in 
2007) 

 
4. Thusyanthan, N. I., & Elena Martinez (2008). 

Model Study of Tsunami Wave Loading on Bridges. 
Proc of ISOPE 2008, The Eighteenth (2008) 
International Offshore and Polar Engineering 
Conference, Vancouver, Canada, July 6 - 11, 
2008 

 
5. Thusyanthan, N.I., Madabhushi, S.P.G., Bolton, 

M.D and Take, W. A. Tensile strain for failure of 
over-consolidated clay. Proc of First Sri Lankan 
Geotechnical Society (SLGS) International 

http://www.eng.cam.ac.uk/news/stories/2006/tsunami/


Conference on Soil and Rock Engineering, 
August 6-11, Colombo 

 
6. Cilingir, U. and N.I. Thusyanthan and 

Madabhushi, S.P.G.(2007). Centrifuge testing of 
flexible circular tunnels. Proc of First Sri Lankan 
Geotechnical Society (SLGS) International 
Conference on Soil and Rock Engineering, 
August 6-11, Colombo 

 
7. Thusyanthan, N.I., Modoni, A., Hakin, R. and 

Madabhushi, S.P.G.(2007). Model study of tsunami 
wave loading on coastal structures. Proc of First Sri 
Lankan Geotechnical Society (SLGS) 
International Conference on Soil and Rock 
Engineering, August 6-11, Colombo 

 
8. Costa, S., Kodikara., and Thusyanthan, N.I. 

(2008). Study of desiccation crack evolution using 
image analysis. E-UNSAT 2008, First European 
conference on unsaturated soil, Durham, United 
Kingdom 

 
9. Costa, S., Kodikara., and Thusyanthan, N.I. 

(2008). Modelling Of Desiccation Crack 
Development in Clay Soils. The 12th International 
Conference of International Association for 
Computer Methods and Advances in 
Geomechanics (IACMAG), 1-6 October, 2008, 
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Figure 1: Thermal images from “Landguide M4” thermal 
imager 

 

 

blockage 
 

Figure 2: When the phreatic surface is closer to ground surface in earth bund, this region can be picked up by the thermal 
imager since the ground will be bit cooler at this location. Hence this method will enable Engineers to detect possible future 
leakage locations in earth bunds and earth dams 
 

 



 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
The researchers 
 
Each research worker in the 
Geotechnical and Environmental 
Research Group has prepared a 
short description of their 
activities during 2007-08. Their 
reports are collated according to 
the following research areas: 
 

• Soil characterisation and 
Granular mechanics 

• Ground improvement and 
Foundations 

• Underground construction 
• Infrastructure monitoring 
• Sustainability 
• Geoenvironmental 

engineering 
• Reservoirs, wells and 

pipelines 
• Earthquakes and 

Geohazards 

 
 
 
 



 
 
 
 
 
 
 

Research area:  
Soil characterisation 
and Granular 
mechanics 
 
 
 
 
 
 
 
 

 
 
Fiona Kwok 
Churchill College 
 
Supervisor: Professor Malcolm Bolton 
Year: 4th 
PhD Topic: Insights of creep behaviour of soils 

through DEM 
 
I graduated from University of Sheffield with a BEng 
degree in Civil and Structural Engineering in 2001. I 
was awarded the Institution of Civil Engineers (ICE) 
Student Prize for outstanding academic performance 
and the Marshalls Masonry Prize for the best masonry 
related project in the same year. I then went to 
Massachusetts Institute of Technology (MIT) and 
earned an MEng degree in Civil and Environmental 
Engineering in 2002. After that I worked as a 
Geotechnical Engineer in a global engineering 
consulting firm, CDM, in the USA for two years. I 
started my PhD studies in 2004 with the financial 
support of a Cambridge Overseas Trust scholarship. 
 
My research is to investigate the time-dependent 
creep phenomenon of soil with the use of a 
computer simulation called Particle Flow Code in 3 

Dimensions (PFC3D) which adopts the Discrete 
Element Method (DEM). Soil creep is the continuous 
deformation of a soil element under a state of 
constant applied stress or load. The creep rate is 
known to increase with greater applied stress, which 
may either decrease rapidly with time or lead to 
creep rupture at large stress levels (Murayama et al., 
1984 and Lacerda, 1976). Past studies on the time-
dependent behaviour of sands show that creep is a 
function of relative density and applied stress 
(Bowman and Soga, 2003). The creep of soil may lead 
to unexpectedly large settlements and the failure of 
structures. Various mechanisms have been proposed 
for the variation of creep rate with time. Two 
hypothetical mechanisms were advanced in my 
research: 
 
1. Friction coefficient dependent on sliding velocity. 

Kuhn and Mitchell (1993) proposed that creep 
deformation is due to sliding between particles. 
As deformation proceeds during creep, particles 
undergo slight rearrangements that reduce the 
tangential components and/or increase the 
normal components of the contact forces, which 
reduces the velocity of interparticle sliding and 
the overall creep rate of soil. The mechanism of 
interparticle sliding is based on rate process 
theory (Eyring, 1936). It gives an expression for 
the sliding velocity of two contacting particles as 
a function of the ratio between the tangential and 
normal contact force components. 
 

2. Time for particle breakage. The breaking of 
particles resulting from the slow growth of 
surface microcracks may contribute to the creep 
deformation as large particles break into small 
pieces which fill up the spaces between particles. 
The probability that a given sample will have a 
given strength can be described by Weibull 
statistics (Weibull, 1951). Weibull statistics have 
been applied to predict the tensile failure stress 
of soil grains compressed between flat platens 
(McDowell and Amon, 2000). Such a statistical 
approach can then be used to analyse particle 
survival of crushing in aggregates comprising 
many soil particles.  

 
The first mechanism of interparticle sliding was 
incorporated into the PFC3D DEM model. Results of 
the computer simulations of creep were compared 
with those obtained from laboratory soil tests. It was 
shown that contact sliding could reproduce the 
macroscopic behaviour characteristic of soils, with 
shear strain rate generally reducing linearly with time 
on a log-log plot. Dense assemblies of grains under 
high stress ratios were, however, seen to dilate as 
creep took place, leading to total failure when 
sufficient shear strain had accumulated. The second 
creep mechanism of progressive particle breakage 
was also modelled in DEM. This showed creep 
accompanied by volume reduction, akin to the 
behaviour of soils crushing under high stresses. 
 



 
 
Lian Liu 
St Edmund College 
 
Supervisor: Professor Kenichi Soga 
Year:  3rd 
PhD Topic: Soil permeability, pressuremeter 

test, sand model 
 
The Self-Boring Pressuremeter (SBP) was invented by 
Professor Peter Wroth in the Engineering 
Department over thirty years ago and 
commercialised by Cambridge Insitu Limited. After 
the SBP probe drills its own way to a certain depth 
with minimum distortion to the surrounding soil, the 
membrane fixed on the SBP instrument will be 
inflated to push the soil, a series of soil properties 
can be derived from analysing the stress and strain 
curve, e.g. stiffness, strength, etc. However, the 
drilling process inevitably introduces serious 
disturbance to the soil so that the genuine insitu 
property would be affected. I will use the Pore 
Pressure Machine manufactured by Cambridge Insitu 
to investigate the disturbance effects. This machine 
has 16 pore pressure cells installed on the tip of the 
drilling part and it can carefully reveal the pore 
pressure changes along the drilling process. A series 
of computer simulations has also been carried out to 
investigate how the drilling process affects the 
surrounding soil. These results will compare with 
future Pore Pressure Machine test results. 
 
All the analyses used these days are based on the 
assumption that the test is implemented in perfect 
conditions which means the disturbance effects are 
neglected. This hypothesis makes the analysis less 
convincing. One of the most concerned disturbance 
effects is the relaxation of the borehole. A closed-
form solution has been derived to describe the soil 
behaviour and the stress-strain curve rebuilt by this 
solution has a very good match with the ABAQUS 
simulation.  
 
More realistic soil models also need to be used to 
simulate the pressuremeter test. A modified Mohr-
Coulomb model has been adopted into this research. 
However, this model is not able to describe the non-
linear elastic behaviour of the soil, so my research 

will be also trying to integrate non-linearity of 
elasticity. 
 
 

 
 
Philip Wallbridge 
Gonville and Caius College 
 
Supervisor: Dr I Thusyanthan 
Year: 1st 
PhD Topic: The Effect of Soil Suction on the 

Cone Penetration Test 
 
I graduated from Durham University in 2007 with a 
Masters degree in civil engineering.   My final year 
project was researching a new design for a soil pore 
pressure tensiometer for use in rammed earth 
construction.   This caused my interest to be directed 
towards unsaturated soils so I took the opportunity 
to continue my studies in soil suction at Cambridge 
University. 
 
My research is a CASE scheme jointly funded by the 
EPSRC and the project’s industrial partners, 
Lankelma.  In order to learn more about the cone 
penetration test and what information would be 
useful I worked for Lankelma over the summer of 
2007.  This consisted of both data evaluation and field 
work. 
 
My research topic is to investigate the effect of soil 
suction on the results of the cone penetration test 
(CPT).  The cone penetration test is an in-situ test 
that allows both rapid characterisation of soil type 
and estimation of soil parameters. Current 
procedures are based on saturated soils so the 
purpose of my research is to allow the CPT to be 
used more accurately in partially saturated soils.   
 
My first centrifuge test consisted of using the 2D 
actuator to push a scale model penetrometer into 
soil multiple times for two different depths of water 
table and at varying penetration rates.  This allowed 
rate effects to be studied as well as the effects of 
varying the water table. 
 
The second centrifuge test consisted of pushing the 
penetrometer into the soil sample both when it was 
fully saturated and when the surface was desiccated 



to an equivalent depth of five metres. The 
penetration rates were also varied for the two 
degrees of suction. 

 

 
So far the results obtained seem to suggest that the 
tip resistance is affected by the degree of suction, but 
not the penetration rates I have used, but that the 
sleeve friction is altered both by the penetration rate 
and the degree of saturation.  No joint effects were 
seen so future testing can be conducted without the 
need to alter the penetration rate. 
 
Future testing will initially concentrate on altering the 
water table depth in more increments allowing the 
effects of both the water table depth and suction to 
be obtained.  Following tests will alter the soil sample 
from a sand/clay mix to a silt to allow the findings to 
be correlated to a different soil. 
 
 
 
 

 

Figure 2: The 2D actuator and soil package 
 

Figure 1: The Model Cone Penetrometer 
 



 
 
 
 
 
 
 

Research area: 
Ground improvement 
and Foundations 
 
 
 
 
 
 
 
 
 

 
 
Andrew D Deeks 
Gonville and Caius College 
 
Supervisor: Dr Dave White 
Year: 4th 
PhD Topic: Displacement piles in sand 
 
The method by which a pile is installed influences the 
‘performance’ of the resulting foundation because it 
affects the strength and stiffness. The purpose of my 
work is to quantify how jacking a displacement pile 
into the ground affects the performance of the 
resulting foundation system. The aim is to develop 
simple models that can predict this performance. 
 
Over the last 18 months I have been based in Perth, 
Australia, as a visitor at the Centre for Offshore 
Foundation Systems at the University of Western 
Australia (UWA). I conducted two test weeks using 
the UWA beam centrifuge and completed my PhD 
dissertation in July 2008. 
 
My dissertation investigated two methods of pile 
jacking: 

(i) ‘axial-jacking’ in which purely axial force is used 
to install pre-formed displacement piles by ‘pressing’ 
them into the ground, and 
(ii) ‘rotary-jacking’ in which torque and axial force 
are applied simultaneously to install tubular 
displacement piles by rotating them into the ground. 
 
The scope of the investigation was limited to sandy 
ground. Two series of tests were conducted using 
two different geotechnical centrifuges. In the first test 
series 24 pile installations were conducted that 
simulated axial-jacking. A further series of 35 pile 
installations simulated rotary-jacked installation of a 
pile and the subsequent response to combinations of 
axial and torsional load. 
 
Field test data was used to validate the behaviour 
observed in the centrifuge tests. Theoretical models 
were developed to capture the observed behaviour 
and to extend the models from closed-ended piles to 
open-ended piles. 
 
The key outcomes and conclusions of my work are: 
 
(a) The axial load-displacement response of an 
axially-jacked displacement pile installed in sand can 
be predicted from a seismic CPT profile of G0 and qc. 
 
(b) The important influence of dilation at the soil-
pile interface on both the strength and stiffness of the 
pile shaft response is shown using an analytical model 
and test data. The analytical model for the pile shaft 
response combines the non-linear continuum 
deformation in the far field with localised dilation in 
the near field shear zone adjacent to the pile. This 
model captures the strength and stiffness response 
measured in centrifuge tests and at field scale. 
 
(c) Methods to predict the axial and torsional loads 
required to install closed and open-ended rotary-
jacked piles in sand have been developed, based on 
failure envelopes and plasticity concepts. 
 
(d) Fascinating observations emerge in relation to 
the stress field around a displacement pile. The unit 
shaft resistance was consistently observed to increase 
during continuous rotation of the pile in the 
centrifuge model tests. Mechanisms are proposed 
that link this increase in strength to the observation 
of increasing pile capacity with time (‘set-up’) in the 
field. 
 
The financial support of the George and Lillian Schiff 
Foundation and Giken Seisakusho Company Limited 
which enable me to pursue this research is 
appreciated. I am also thankful to all at UWA for 
making me feel at home during my extended stay in 
Perth. 
 
 
 
 
 
 



Publications in 2008: 
 
1. Deeks, A.D. 2008. An investigation into the strength 

and stiffness of jacked piles in sand. PhD, 
Cambridge University 

 
2. Deeks, A.D. and White, D.J. 2008. Centrifuge 

modelling of rotary-jacked tubular piles: “Gyropiling”. 
Proc. BGA International Conference on 
Foundations, Dundee, Scotland, 24 – 27 June 
2008 

 

 
Figure 1: Wireless data acquisition module developed at 
UWA 
 
 

 
 
Khalid Gafar Eisa 
Churchill College 
 
Supervisor: Professor Kenichi Soga 
Year: 5th 
PhD Topic: Compensation grouting in sand 
 
I joined the Cambridge Geotechnical Research Group 
in 2003 to do an MPhil in the field of compensation 
grouting, upon the completion of which I proceeded 
to do a PhD on the same topic. 
 
My research investigates the interaction between soil 
and grout in order to gain better knowledge and 
control over grout behaviour in sand. The main 
purpose of the research is to relate injection 
characteristics to grout characteristics and soil 
properties. Large-scale experimental work was 

performed here at Cambridge and Delft, in The 
Netherlands. It involved injection of cement-
bentonite grout mixes into an 85 cm and 90 cm 
diameter tubs containing fraction D Leighton Buzzard 
silica sand and Baskarp sand under a 100 kPa 
confining pressure. Grout properties in terms of 
constituents, mixing ratios, viscosity and pressure 
filtration were studied. Injection characteristics 
considered in this study included injection rate, 
injection pressure and injected volume. The research 
outcome explained the theories behind different 
grout behaviour patterns in sand and assessed the 
influence of different grouting parameters 
 
My fourth year in Cambridge was particularly 
productive. As a part of the collaboration between 
the University of Cambridge and Deltares of the 
Netherlands (formerly GeoDelft), I was invited to 
spend three months doing research on compensation 
grouting in Delft. The visit was partially funded by the 
European Large Geotechnical Institutes Platform 
(ELGIP) and Deltares. In total, 12 injection 
experiments were carried out this year: eight in Delft 
and four in Cambridge. Grout mixes of different w/c 
ratios (between 0.5 and 5.0) and bentonite 
percentages (4 - 8%) were injected under different 
injection rates (0.39 - 10 litre/minute). 
 
The results suggested that fracturing of sand depends 
on the grout rheology more than the injection 
characteristics. The outcome of the experimental 
work suggested that grout mixes could be looked at 
as two phase fluids of particles and free water. Phase 
1 comprises the hydrated bentonite which reacted 
with the available cement in the mix, while Phase 2 
consists of excess bentonite and free water. When 
injection starts, the excess bentonite and free water 
are squeezed out of the mix to create a bentonite 
cake into the soil pores. The process is similar to 
pressure filtration, but with higher content of 
bentonite. 
 
Based on the results, it could be inferred that a 
leaking-off of fine particles would start when the 
injection pressure reaches a certain threshold value. 
This is associated with the formation of a particle 
accumulation at the grout-sand boundary due to the 
filtration of the larger cement particles and some of 
the bentonite particles, as shown in the sketch and 
the photo below. The photo shows a x-section in the 
hardened material from the injection of a grout mix 
of a w/c ratio of 5.0 and 7% bentonite at an injection 
rate of 10 litre/minute. 
 



 
 

 
Figures 1 and 2: Different mechanisms associated with 
sand fracturing 
 
The creation of a particle accumulation formation 
was found to be essential for a fracture to keep itself 
open and to sustain forces induced by grout 
penetration. In order for such a formation to 
develop, the grout mix has to contain a sufficient 
amount of fine particles as well as an appropriately 
high content of water to leak them off into the pores 
of surrounding soil. The results showed that if a high 
w/c ratio is used (5.0 or more), a relatively low 
bentonite content (4%) would suffice to fracture the 
sand. For lower w/c ratios (above 1.5), a higher 
bentonite content is needed (7 or 8%). 
 
Publication in 2008: 
 
1. Gafar, K., Soga, K., Bezuijen A., Sanders M.P.M. 

and Tol A.F. van (2008). Fracturing of sand in 
compensation grouting. Proc. 6th Int. Symposium 
on Geotech. Aspects of Underground 
Construction in Soft Ground, Shanghai, China. 
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Seevaratnam Jegandan 
Churchill College 
 
Supervisor:  Dr Abir Al-Tabbaa 
Year:  3rd 
PhD Topic: Deep soil mixing with novel binders 
 
Deep soil mixing (DSM) is one of the ground 
improvement methods, which is widely used because 
of its cost effectiveness and versatility. Generally, 
Portland cement (PC) and lime are the most 
common binders used in DSM. However, some 
industrial by-products such as pulverised fuel ash (pfa) 
and ground granulated blast furnace slag (ggbs) are 
increasingly being blended with those primary 
binders. In order to advance the sustainability of the 
DSM application, it is very important to use more and 
more industrial by-products and waste materials as 
binders in the application rather than using PC which 
is manufactured using a highly energy intensive 
process. Furthermore, PC and lime are not the best 
binders for every soil condition. For example, PC 
suffers from durability problems in many aggressive 
environments. 
 
Therefore, my research work is aimed on the 
applicability of blended and novel binders in DSM 
applications. Apart from the binders mentioned 
above, zeolite, incinerator bottom ash, cement kiln 
dust and magnesia are also included in the study in 
order to investigate a wide range of binder(s) for 
various soil conditions. 
 
Laboratory experiments have been carried out with a 
number of conventional and novel binders in a wide 
range of soil types. The effect of the binders is being 
assessed in terms of mechanical properties, such as 
unconfined and confined compressive strength, 
stiffness and failure strain. The chemical reactions 
which take place within the soil-binder systems are 
analysed using microstructural analyses of the 
stabilised soil with scanning electron microscopy and 
X-ray diffraction. In addition, permeability tests have 



been carried out to assess the binding capacity of 
different binders. 
 
The effect of grout rheology of various binders was 
studied by using a high shear mixer and a bench-top 
mechanical mixer. Accelerated ageing work has been 
carried out by an elevated temperature method in 
order to assess the long term behaviour of various 
binders in clayey soil. Slump tests have been used to 
assess the suitability of various binder applications for 
the commercial trials which will take place in 2009. 
 
I am performing this work as part of project SMiRT 
(Soil Mix Remediation Technology). SMiRT is the 
largest Technology Strategy Board funded project 
(£1.24M) with the aim of developing, advancing, 
validating and increasing the uptake of soil mix 
technology in the UK. Laboratory treatability study 
work is almost complete and mixes will be short 
listed for the field trials. 
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Figure 1: Unconfined compressive strength of sandy soil 
stabilised with different binder contents of a range of 
binders 
 
Publication in 2008: 
 
1. Al-Tabbaa, A., Liska, M., Jegandan, S. and Barker, 

P. (2009). Soil mix Technology for integrated 
remediation and ground improvement: Overview of 
project SMiRT. Submitted to 2009 Okinawa 
Symposium 

 
 
 
 

 
 
Abir Osman 
Fitzwilliam College 
 
Supervisor: Dr Abir Al-Tabbaa 
Year:  5th  
PhD Topic: Durability and Mechanical 

Properties of Deep-Mixed Clays 
 
Cement-based grouts are used in a wide range of 
geotechnical and geo-environmental engineering 
applications including the stabilisation of soft soils. 
However, studies have shown that the strength and 
permeability of such grouts do change considerably 
when exposed to aggressive environments. The use 
of zeolite has been suggested by recent research for 
enhancing the durability of cement-based grouts 
especially for sulphate attack. Therefore, there is a 
need to improve the resistance of cement-based 
grouts to aggressive environments and in particular 
those that are likely to occur in the long-term over 
the life span of the material, e.g. due to expected 
climate change conditions or contamination. 
 
The objective of my PhD work was to investigate the 
performance of very soft to medium stiff clays 
stabilised with cement-based grouts concentrating on 
their performance in aggressive environments and to 
address improvements in their mechanical and 
durability behaviour. The binder constituents used 
were cement, zeolite, pulverised fuel ash, calcium 
bentonite and sodium bentonite. The investigation 
was conducted using standard mechanical mixing with 
the aid of a laboratory bench top mixer and 
compared auger mixing with the means of a 
laboratory-scale auger mixing system. Properties 
investigated were the unconfined compressive 
strength, permeability, secant modulus and 
microstructure (using scanning electron microscopy 
and X-ray diffraction). Extreme climate conditions 
and aggressive chemicals such as freeze/thaw and 
wet/dry cycles, strong acid and sulphate solution 
environments were applied. 
 
The results from this work showed that increasing 
the amount of cement-based grout injected in the 
clay enhanced its mechanical properties and its 
chemical compatibility in sulphuric acid and sodium 
sulphate solutions as well as its resistance to 



freeze/thaw cycling. It was also found that zeolite, 
incorporated within the cementitious matrix 
contributed to the consumption of portlandite, 
Ca(OH)2, formed during the cement hydration to 
produce further hydration products. The most 
effective zeolite content, in terms of strengths 
development and permeability reduction, was 
between 10% - 15% at all ages. Zeolite was also found 
to be more reactive than PFA especially at 28 days. 
Furthermore, allowing the bentonite to hydrate for 
24 hours or using a high shear mixer to mix the 
bentonite yielded much higher strengths and lower 
permeabilities at all ages for the two types of 
bentonites when compared to the bentonite 
introduction as dry powder. 

2. Hernandez-Martinez, F. G., Osman, A. and Al-
Tabbaa, A. (2007). Wet soil mix improvement of 
soft clays and organic soils: Laboratory investigation. 
Proc. of the XIV European Conference on Soil 
Mechanics and Geotechnical Engineering, Madrid, 
September, Vol. 3, pp 1329-1334 

 
 
 
 
 
 
 
 
 

  
For the durability of stabilised clays, the replacement 
of half the cement content with zeolite significantly 
enhanced the sulphate resistance of the mixes. No 
signs of cracking appeared on the samples for 
durations of up to one and a half years. In addition, it 
was shown that bentonites in general, and sodium 
bentonite in particular, were resistant to the effects 
of freeze/thaw cycles especially when prehydrated or 
mixed using a high shear mixer. 

 
 
 
 
 
 
 
 
 

  
Finally, auger-mixed columns were found to be 
effectively mixed and to correlate well with 
mechanically-mixed samples of very soft clay. On the 
other hand, for the medium stiff clay, the mixing was 
not effective and the mixing process had to be 
preceded by the injection and mixing of water with 
the soil in order to fluidise it and promote its 
thorough blending with the cementitious binder. It 
was finally inferred that the mixing procedure using 
the laboratory-scale auger could simply be utilised to 
simulate the behaviour of the full-scale in-situ 
columns in soft clays. 

 
 
 
 
 
 
 
 
 
 
 
 

  
I am now working as a Geotechnical Engineer for 
Atkins Global within the geotechnical and tunnelling 
department. Since joining Atkins I have been involved 
in a wide range of projects varying from the London 
2012 Olympic Park and London Underground 
Stations upgrade projects to offshore projects. My 
role includes building design ground models from soil 
parameters based on ground investigation data, 
carrying out foundation design, producing tender 
specifications and writing geotechnical reports. I also 
helped in assessing ground settlement contours 
induced by the excavation of service tunnels and 
shafts and assisted checking the stability of a landslide 
complex under Operating Basic Earthquake (OBE) 
and Safe Shutdown Earthquake (SSE) conditions. I am 
currently also part of the Technical Approval 
Authority for the London 2012 Olympic Park. 

 
 
 
 
 
 
 

 

 
Publications in 2007-08: 
 
1. Osman A. (2007). Durability and mechanical 

properties of deep-mixed clays. PhD Thesis, 
University of Cambridge, UK 

Dr Robert May from Atkins with Zheming Li at the annual 
Geotechnical Workshop held in June 2008 
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Kensuke Date 
Churchill College 
 
Supervisor: Professor Robert Mair 
Year: 4th 
PhD Topic: Tunnel reinforcement with 

forepoling and facebolts in shallow, sandy 
ground 

 
In recent years, open face tunnelling has been 
adopted even in urban ground with little cohesion. In 
urban tunnelling, we often face the problem of face 
stability and large ground settlement. In order to 
eliminate these problems, a number of methods for 
ground treatment have been developed and applied 
to a lot of actual construction sites.  
 
Forepoling and facebolts could be the two most 
popular methods of tunnel reinforcement at present. 
The former can be found in Japan, Korea and Taiwan, 
while facebolts can be found in Italy, France and 
Spain. However, both have been installed only based 
on local and empirical designs, which might induce 

serious accidents if excavation would be conducted 
under challenging conditions (e.g. shallow cover). 
Also, empirical designs might lead to a waste of 
money because it would give extra unnecessary 
reinforcement. Therefore, it is of great importance to 
select the most appropriate reinforcement method 
and decide the arrangement at every excavation stage 
in actual tunnelling.  
 
The background shows that it is quite important to 
know the reinforcing mechanism of forepoling and 
facebolts, and then establish rational design criteria 
for both.  
 
I am especially interested in the deformation change 
with support pressure decrease and also its 
difference between forepoling and facebolts, which 
has been investigated with beam centrifuge tests and 
3-dimensional numerical analysis (FLAC3D). The PIV 
analysis with my past centrifuge tests has given 
interesting results for displacement vectors around a 
model tunnel. I am evaluating the effects of the tunnel 
reinforcement parameters: bolt length, diameter, 
spacing, material (stiffness) and arrangement.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Centrifuge technician, Kristian Pether, at work in the 
workshop at the Schofield Centre  



 
 
Mohammed Z B Elshafie 
Hughes Hall 
 
Research Associate 
 
I finished the final year of my PhD research in 
December 2007, investigating the effect in urban 
areas construction of excavations can induce ground 
movements which may distort and, in severe cases, 
damage overlying buildings and services. A new 
approach, based on the relative stiffness of a building 
and the underlying soil, has been proposed (Potts and 
Addenbrooks (1997) and Franzius (2004)) to account 
for the effect of a building stiffness when predicting 
its deformation and potential damage. The primary 
objective of this research is to investigate the effect 
of building stiffness on excavation-induced 
displacements by comparing building movement to 
greenfield movement and hence assessing the relative 
building/soil stiffness method. Furthermore, it is 
aimed to understand the mechanisms which influence 
this excavation-soil-building interaction problem. 
 
This has been achieved by performing two parametric 
studies (using two independent approaches) that 
investigate the influence of relative building/soil 
stiffness parameters (as defined by Potts and 
Addenbrooke, 1997) on excavation-induced 
displacements. The excavations covered in this 
research are in dry sand retained by a cantilever 
retaining wall. Firstly, a series of numerical analyses 
simulating excavation construction in greenfield 
conditions and beneath beams (representing 
buildings) of varying stiffness, were undertaken to 
assess the differences between greenfield ground 
movements and those modified by the building. 
 
Secondly, a centrifuge model, which adopted a new 
technique for simulating the excavation process in-
flight, has been developed to investigate the 
interaction between the soil and model buildings 
(micro-concrete blocks of different properties). The 
effect of building stiffness, building weight, the nature 
of the building-soil contact and the introduction of 
spread footings on the behaviour of both the building 
and the soil has been investigated in the centrifuge. 
The outcome that has been obtained from the 

centrifuge modelling studies, combined with the 
numerical analyses results has lead to an improved 
understanding of the excavation-soil-building 
interaction problem. 
 
Since my appointment as a research associate at the 
Schofield Centre, I have been involved with designing, 
preparing and team designing and developing a new 
state-of-the-art automatic robot, mounted on top of 
the centrifuge package for soil excavation at high 
gravitational accelerations. This is a major innovation, 
allowing realistic excavation during centrifuge tests. I 
have been involved as an authorised researcher 
(supervising a research worker) in designing, 
preparing and executing the three experiments that 
have been conducted so far. The results of the three 
experiments have proved to be highly successful. A 
number of experiments are being prepared at the 
moment in preparation to exploit the robot to its full 
potential as a major innovative instrument in 
geotechnical research. 
 
Publication in 2008: 
 
1. Elshafie, M.Z.E.B. (2008). Effect of building stiffness 

on excavation-induced displacements. PhD thesis, 
Cambridge University 



 
 
 
 
 

Figure 1: Centrifuge parametric study 

Figure 2: New 2-D excavator ready for a centrifuge test 
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Figure 3: Schematic view of the centrifuge 



 
 
Ruaidhri P. Farrell 
Jesus College 
 
Supervisor: Professor Robert Mair 
Year: 1st 
PhD Topic: Response of surface structures to 

tunnelling induced ground movements 
 
I started my PhD in October 2007 having completed 
my undergraduate studies at Trinity College Dublin in 
2006, obtaining a degree in civil and structural 
engineering. I went to work for Arup Consulting 
Engineers at the Dublin office. I gained a huge amount 
of experience on a wide variety of projects and 
greatly enjoyed my time there. 
 
While tunnelling has been carried out for centuries, 
the large scale construction of underground 
infrastructure in cities across the world has never 
been more prevalent than it currently is. This is due 
to the social and environmental benefits of 
underground construction, in addition to the high 
cost of land in cities. By adopting the option of 
tunnelling, whether for transport, sewerage, water or 
other infrastructure, it can be assured that the 
maximum usage and earning potential of the urban 
environment is achieved. 
 
A primary concern during the design stage of any 
urban tunnelling project is to minimise the influence 
of the construction on neighbouring structures and 
infrastructure, either through preventative or 
mitigation measures. Recent research and 
developments have resulted in huge improvements in 
preventative measures such as, reducing ground 
movements through innovative tunnelling techniques. 
However, despite the success of these developments, 
the requirement for mitigating measures has not 
diminished as more ambitious tunnelling projects are 
undertaken in increasingly difficult ground conditions. 
Furthermore, implementing mitigating measures such 
as compensation grouting or structural underpinning 
can be a very expensive and time consuming process. 

There could, therefore, be huge environmental, time 
and financial benefits in ensuring that these measures 
are only applied in locations where they are explicitly 
required. This can only be accomplished by accurately 
predicting the damage to the overlying structures due 
to the tunnel construction and by having sufficient 
confidence in these predictions. 
 
A significant amount of information exists in the 
literature on the settlements observed due to 
tunnelling in greenfield conditions and relatively 
accurate predictions of these settlements can be 
made from empirical correlations. Furthermore, 
there has also been a significant amount of research 
into the tolerance of structures to ground 
movements. However, there is a noticeable lack of 
information on the influence of the soil-structure 
interaction on the observed ground movements and 
the subsequent behaviour of the structure. In more 
recent times, Potts and Addenbrooke (1997) 
developed a method which, by accounting for this soil 
structure interaction, provides more accurate 
predictions of structure behaviour. This is in contrast 
to previous approaches which can significantly 
overestimate the risk of damage to a structure. 
Despite subsequent studies into the influence of soil 
structure interaction on the response of surface 
structures to tunnel induced ground movements, the 
global applicability of the approach is still questionable 
due to limitations of the studies and the complexity 
of the problem. 
 
The aim of this research is to investigate the effect of 
various building properties on the response of 
structures to tunnel-induced ground movements. 
This soil-structure interaction problem is investigated 
using centrifuge modelling techniques with testing of 
the models being carried out on the 10m diameter 
beam centrifuge at the University of Cambridge. This 
research will provide valuable physical evidence to 
verify, or otherwise, the results from the previous 
numerical analyses and increase the confidence of 
engineers in applying approaches which account for 
the soil-structure interaction to practical cases. 
 
The financial support of the EPSRC and Cambridge 
European Trust which enable me to pursue this 
research is greatly appreciated. 
 



 
 
Kok Hun Goh 
Churchill College 
 
Supervisor: Professor Robert Mair 
Year: 1st 
PhD Topic: Ground and building response 

under influence of excavation and tunnelling 
activities 

 
I have been working as a geotechnical engineer with 
the design department of the Land Transport 
Authority in Singapore since 2001, and some of my 
work experience has been in the area of tunnelling 
and deep excavations. Sponsored by my company, I 
joined the Cambridge Geotechnical Research Group 
in October 2007.  
 
One of the biggest challenges for underground 
construction in a densely built-up urban environment 
is to mitigate the adverse impact on adjacent 
buildings / structures. Activities associated with 
excavation and tunnelling (such as dewatering, wall 
movements, etc.) will cause ground movements, with 
potential impact on the buildings in the vicinity.  
 
Buildings on different foundation stiffness, of different 
structural system, and of different geometric 
arrangements will respond differently to ground 
movements. My research area is on the influence and 
impact of deep excavations and tunnelling on adjacent 
buildings. Using field data from completed and on-
going projects, the research attempts to enhance the 
reliability of the building damage assessment approach 
and this will minimise the risk of building damages 
caused by adjacent excavation activities. 
Consequently, this will also give better rationalisation 
of resources to identify and implement protective 
measures on the critical buildings.  
 
In my first year, I have investigated the response of a 
well-instrumented building adjacent to a deep 

excavation in Singapore. The case study analysis 
shows the beneficial impact of building stiffness in 
reducing the deflection ratio from a greenfield 
settlement profile. I have also completed a series of 
parametric studies using PLAXIS Finite Element 
Models, to get a preliminary glimpse into the soil-
structure interaction behaviour behind excavations. I 
will be presenting some of my preliminary results at 
the International Conference on Deep Excavations in 
Singapore at the end of this year.  
 
To further my research, I will be improving on my 
numerical analysis using more advanced soil 
constitutive models and different ways of modelling 
building structure. I will also be looking out for 
additional field cases and analysing the 
instrumentation data that are available. 
 
 

 
 
Mandy Korff 
Jesus College 
 
Supervisor: Professor Robert Mair 
Year: 1st 
PhD Topic: Design and Monitoring of Urban 

Deep Excavations in Soft Soils  
 
I started my PhD in October 2007, combining the 
part–time PhD with my responsibilities as a staff 
member at Deltares (former GeoDelft) in Delft, The 
Netherlands. Most of my research is related to the 
construction of the North-South metro line in 
Amsterdam, for which an extensive monitoring 
system is installed.  
 
My research focuses on advancing the understanding 
of the behaviour of deep excavations and the 
influence on adjacent buildings. This research is part 
of a Dutch program on Design and Monitoring of the 
Deep Excavations of the Amsterdam Subway with the 
Centre of Underground Construction 
(www.COB.nl). 
 
North South line project Amsterdam 
The North South Line is a 9.5 km new infrastructure, 
which is currently being built (www.noordzuidlijn.nl). 



I use monitoring data from the Deep Stations 
Vijzelgracht and Ceintuurbaan in the historic centre 
of Amsterdam to improve prediction methods for 
the influence of the construction on the 
surroundings. These deep excavations are special for 
their large depth (about 32 m) and the close 
proximity of historic buildings (3 m). At present and 
in the coming 1-2 years the deep excavations will be 
excavated. 
 
Research project Centre for Underground 
Construction (COB, Gouda, The 
Netherlands). A research committee (for which I 
am secretary) took up this research in mid 2007 
about the interaction between deep excavations and 
adjacent buildings. My work is part of the overall 
research project. In this project, evaluations will be 
made of the predictions, the monitoring system and 
the reliability of the measures taken.  
 
In 2007-2008 most of my activities concentrated on 
the literature concerning excavation induced building 
deformations. Literature on the following sub-topics 
was reviewed: green field settlements; building 
behaviour; soil construction interaction; monitoring 
techniques of deep excavations and buildings; inverse 
modelling/back analysis techniques; analysis of case 
studies of deep excavations. 
 
I looked into some cases in more detail: 
 
- Verdeelhal Vijzelgracht (damage case at the 

project in Amsterdam); 
 
- Wevershuisjes Vijzelgracht (damage case at the 

project in Amsterdam); 
 
- Literature case from Ritz Hotel, JLE, London; 
 
- Literature case from Chater Station, Hong Kong; 
 
- Literature case from subsidence damage in Sarno, 

Italy. 
 
The rest of the time I spent getting to know 
Cambridge and the University and the Amsterdam 
project with its monitoring system. Most of the work 
in the coming year will be to collect a proper data set 
for future evaluation. 
 
My research project is a co-operation between 
Cambridge University, Deltares, COB and Delft 
University of Technology (Professor van Tol). My 
research is supported by an EPSRC DTA award.   
 
Publications in 2007-08: 
 
1. Korff, M., van Tol, A.F., de Jong, E. Risks related to 

CFA- Pile walls. Proc. 14th ECSMGE, Madrid, 2007. 
 
2. Bles, T.J., Korff, M. Minder risico’s met monitoring 

(Reducing risks with monitoring). Cement, October 
2007 

 

3. Korff, M., van Tol, A.F., de Jong, E. Palenwanden in 
Nederland (CFA pile walls in The Netherlands). 
Cement, October 2007 

 
 

 
 
Sidney S Y Lam 
Churchill College 
 
Supervisor: Professor Malcolm Bolton 
Year: 1st 
PhD Topic: Displacement prediction of muti-

prop excavation 
 
I registered as a PhD student with the Geotechnical 
Research Group at University of Cambridge in 
January 2007. 
  
Recently plasticity theory has been applied to show 
that by combining statically admissible stress fields 
and kinematically admissible deformation mechanisms 
with distributed plastic strains can provide a new 
unified solution for the design of retaining walls. This 
application is different from the conventional 
applications of plasticity theory because it can 
approximately satisfy both safety and serviceability 
requirements by predicting stresses and 
displacements under working conditions by 
introducing the concept of “mobilisable soil 
strength”. The possible use of the mobilisable 
strength design (MSD) method in decision-making 
and design is explored and illustrated. The key 
advantage of the MSD method is that it gives 
designers the opportunity to consider the sensitivity 
of a design proposal to the nonlinear behaviour of a 
representative soil element. It accentuates the 
importance of acquiring reasonably undisturbed 
samples and of testing them with an appropriate 
degree of accuracy in the local measurement of 
strains (e.g., 0.01%). The extra step of actually 
performing Finite Element Analyses remains open, 
with the advantage that the engineer would then have 
an independent check on the answer to be expected, 
within a factor of about 1.2 on displacement and 1.5 
on bending moment. Also, the new plastic solution 
provides simple hand calculations for nonlinear soil 
behaviour which can give reasonable results 
compared with those from complex Finite Element 
Analyses. 

http://www.cam.ac.uk/


 
In my research, I further extended the application of 
the MSD method on predicting ground movements 
for deep braced excavations in undrained clay with 
consideration of the influence of excavation 
geometry, stiffness of the supporting struts and 
retaining wall for simplicity. (Bolton et al., 2007) With 
an increasing use of commercial computer software 
by engineers and researchers for design analysis of 
deep excavations, simple hand calculations are vital to 
verify computer outputs from software to avoid 
catastrophic disasters such as the recent collapse at 
the excavation for the Nicoll Highway in Singapore. 
According to the report published by the Committee 
of Inquiry into the causes of the collapse at the Nicoll 
Highway, the misuse of commercial finite element 
software was one of the major reasons for the 
collapse. Thus, there is an urgent need for developing 
a simple tool for either preliminary design or 
validating computed results purposes. 
 
In order to verify the simplified analytical method, 
centrifuge experiments were carried out to simulate 
deep excavation with different excavation geometry 
and ground improvement scheme. With the help of a 
2D robotic manipulator and a hydraulic propping 
system, in-flight muti-prop excavations were made 
possible on the beam centrifuge. In addition, the use 
of image processing techniques (Particle image 
Velocimetry) would give us the detailed deformation 
mechanism. Instruments such as earth pressure 
measurement; pore water pressure measurement; 
and prop load monitoring; gave us detailed 
information in understanding the load transfer 
mechanism of the supporting structure during 
construction. Future studies will focus on the use of 
ground improvement techniques to reduce ground 
deformation. 
 

 
Figure 1:  Centrifuge package 

The financial support from the Cambridge Overseas 
Trust and an EPSRC Platform Grant for the 
Geotechnical Group enable me to pursue this 
research, and is greatly appreciated. 
  

Figure 2: Instrumentation plan 
 
Publications in 2007-08: 
 
1. Lam, S.Y. Mechanism and predictions of deformation 

due to excavation. First Year Report, Cambridge 
University Engineering Department, 2007 

 
2. Bolton M.D, Lam S.Y. and A.S. Osman. Supporting 

excavations in clay-from analysis to decision-making. 
Special Lecture. Proc. of the 6th Symposium on 
Geotechnical Aspects of Underground 
Constructions, Shanghai, 2007 

 
 

 
 
Zheming Li 
Wolfson College 
 
Supervisor: Professor Malcolm Bolton 
Year: 2nd 
PhD Topic: Pile foundations under cyclic lateral 

loads 
 
I graduated from Southeast University (Nanjing, 
China) with a Bachelor Degree in Structural 
Engineering in 2003. After three years of studying at 
Tongji University (Shanghai, China), I was offered the 
China/UK postgraduate research scholarship from 
China Scholarship Council and obtained the great 
opportunity to conduct my research at the University 
of Cambridge in October 2006 as a PhD student 
under the supervision of Professor Malcolm Bolton, 
 



Piled foundations are the most prevalent class of 
deep foundations. They are designed with the 
intention of resisting dead load, and to demonstrate a 
factor of safety during their working life. However, 
many piled foundations are subjected to significant 
cyclic lateral loads due to their fluid environment, 
particularly in the case of high-rise buildings, towers 
and wind turbines subjected to wind and wave 
actions. Additionally, pile heads may be subjected to a 
large magnitude of cyclic lateral and axial loads arising 
from the swaying and rocking motions of 
superstructures during earthquakes. Many piled 
foundations have failed catastrophically under these 
cyclic loads, causing collapses of major pile-supported 
structures. In order to protect soil-foundation-
structure systems from destruction due to cyclic 
loads, the performance of piled foundations subjected 
to cyclic lateral and axial loads should be understood 
more thoroughly.  
 
I have conducted a series of three single pile tests at 
50g in the Turner beam centrifuge at the Schofield 
Centre to date. A stainless steel tubular pile was 
penetrated into the sand, and cyclic axial or lateral 
loads were applied onto the pile head using a two-
axis servo-actuator. In these tests, the influence of 
cyclic loads on the performance of a single pile was 
investigated, including bearing capacity reduction, pile 
head stiffness degradation, accumulated settlement 
and so forth. Secondly, numerical analysis will be 
conducted using FLAC software, some sand shear 
modulus function will be added into the program, and 
the results will be compared to those from centrifuge 
tests. 
 
Additionally, some large diameter mono-pile tests will 
be conducted in the centrifuge this year to compare 
with those from 1g tests in Hamburg,  Germany, thus 
the consistency between 1g tests and centrifuge tests 
will be verified.  
 
Finally, the performance of pile groups subjected to 
cyclic loads and pile groups in earthquakes will be 
investigated. Model tests will be conducted in the 
centrifuge, and the influence of cyclic loads and 
earthquakes on pile group behaviours will be 
acquired. 
 

 
 
Alec Marshall 
Jesus College 
 
Supervisor: Professor Robert Mair 
Year:  3rd 
PhD Topic: The effects of tunnelling on buried 

pipelines and piles 
 
I have recently completed the testing phase of my 
research and I am now in the process of analysing and 
writing up the results of my centrifuge test results.  
 
The goal for my research is to examine the problem 
of tunnelling in cohesionless soils, with specific 
attention on deformation mechanisms and how they 
relate to the behaviour of structures buried near to 
the tunnel construction (including piles and buried 
pipelines). This was accomplished using scaled models 
of tunnels, pipes, and piles tested within the 
Cambridge Geotechnical Centrifuge.  
 
The use of Particle Image Velocimetry (PIV) allowed 
me to obtain soil displacements along a cross-section 
of the tunnel and buried structure model. This 
provided me with an excellent profile of the soil and 
structure behaviour as tunnel volume loss (the 
volume of soil moving into the tunnel cavity) was 
increased. 
 
The tunnelling tests provided some interesting insight 
into the relationship between tunnel volume loss and 
the volume loss exhibited throughout the soil mass. 
A 1:1 relationship is generally accepted, which is 
correct for cases of undrained, constant volume 
behaviour (where Poisson’s ration = 0.5), but does 
not apply to cohesionless or drained soil behaviour. 
 
The pipeline tests illustrated the significant change in 
soil behaviour due to the existence of a pipeline 
above the tunnel. Three different pipelines were 
tested with varying stiffness properties. PIV results 
showed that soil displacement mechanisms that were 
clear in the tests with the tunnel alone were either 
non-existent or had changed considerably in shape 
and size for the pipeline tests.  
 



PIV analysis of soil and pipeline
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Figure 1: PIV analysis of soil and pipeline 
 
In the latter phase of my centrifuge testing program I 
looked at the effect of tunnelling beneath axially 
loaded piles. These were two-staged tests in which I 
first pushed the piles into the soil (during centrifuge 
acceleration) at various locations near to the model 
tunnel, and then performed the tunnel volume loss 
process. These tests should provide some interesting 
data regarding both cohesionless soil behaviour 
during the process of pushing piles. as well as the 
interaction mechanisms affecting the behaviour of 
piles that are undermined by tunnel construction. 
 
I had the good fortune of working with Dr Assaf Klar 
from Technion University, Israel. We looked at the 
problem of how buried pipelines affected by tunnel 
construction should be analysed; by representing the 
pipe as a beam or, more realistically, as a shell 
structure. The results showed that, in general, the 
standard beam element method is satisfactory. 
However, in some instances, such as for flexible pipes 
like those made from HDPE, there may be 
circumstances that require the use of the more 
rigorous shell structure analysis. 
 
I aim to complete my dissertation by the end of 2008. 
Afterwards I look forward to working as a post-doc 
with Technion University on some centrifuge testing 
(performed here in Cambridge) that will look at 
detecting the construction of small, very deep 
tunnels. 
 
The financial support of the Cambridge 
Commonwealth Trust – Ken Sutherland Memorial 
Scholarship; an Overseas Research Studentship; 
NSERC in Canada; and the Newby Trust are all 
gratefully acknowledged. 
 
Publications in 2007-08: 
 
1. Marshall, A.M. and Mair, R.J. 2008. Centrifuge 

modelling to investigate soil-structure interaction 
mechanisms resulting from tunnel construction 
beneath buried pipelines. 6th International 
Symposium TC28 - Geotechnical Aspects of 
Underground Construction in Soft Ground. 
Shanghai, China. 

 
2. Klar, A. and Marshall, A.M. 2008. Shell versus 

beam representation of pipes in the evaluation of 

tunnelling effects on pipelines. Tunnelling and 
underground space technology 23:431-437 
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Binod L. Amatya 
 
Research Associate 
 
After completing my PhD from Tokyo Institute of 
Technology, Tokyo, Japan, I joined the Geotechnical 
Group at the University of Cambridge in December 
2006. Since then I have been extensively involved in 
the Smart Foundations Project. This project has been 
very successful with collaborative efforts with many 
leading construction companies and consultants in 
the UK. This project mainly focuses on understanding 
the behaviour of geotechnical structures by 
application of the latest fibre optics technology. Such 
application in geotechnical engineering has devised an 
innovative monitoring and assessment system. The 
following are some of the research projects currently 
underway:  
 
Geothermal Piles    
With the idea of using ground as an energy source 
for heating and cooling of buildings, the application of 
geothermal piles for building foundations is gradually 
proving popular in the UK. However, very limited 
information is available regarding the impact of 
heating and cooling processes on the geotechnical 

performance of piled foundation.  The main objective 
of this research is to investigate behaviour of such 
piles. Full scale load tests coupled with heating-
cooling cycles was carried out at Lambeth College, 
London. It is a project in collaboration with 

ementation Skanska and Geothermal International. 
 
C

  
Figure 1: Full-scale load testing of geothermal piles in 
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Soil Nails 
The main objective of this research is to generate 
site-based information on in situ strains of soil nails 
and allow improved confidence and economical 
design in the future. The performance of soil nails 
installed at a real construction site is being 
investigated using optical fibre sensors. The 
instrumented site is part of the A2/A282 widening 
project near Dartford, London. It is a project in 
collaboration with Highway 
G
 

 
Figure 2: Installation of soil nails with optical fib
se
 
 
 
New bridge p
monitoring    
With the uncertainty of load distribution among piles 
in a group pile foundation, a large factor of safety is 
being used in the design. With the instrumentation of 
a number of piles in bridge footing foundations, this 
project aims to see how load distribution occurs so 
that numerical/design codes could be upgraded in 
future for economical and efficient design of such 



foundations. A newly constructed bridge near 
Addenbrookes Hospital in Cambridge has been 
instrumented for this purpose. It is a project in 
ollaboration with Jackson Civil Engineering and 

Atkins. 
 

c

 
Figure 3: Pile heads (to be removed) of instrumented piles 

in a stretch of the London Underground. 
his is a project in collaboration with Tube Lines and 

 
gure 4: Installation of optical fibre strain sensors on top 

of concrete lining in London Underground 
 

for a bridge foundation in Cambridge 
 
Monitoring of London Underground concrete 
lining deterioration  
With its ageing infrastructure, London Underground 
is continuously in need of monitoring its underground 
tunnels, particularly concrete linings, as at some 
stretches deterioration is occurring rapidly. 
However, the present techniques available for 
monitoring are simply too inefficient to implement 
and integrate in such a vast range of underground 
networks. Optical fibre strain measurement 
techniques are newly evolving and could be very 
effective tool for such monitoring purposes. A pilot 
project was implemented to investigate such a 
possibility 
T
Sol Data. 
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Figure 5: Installation of optical fibre strain sensors along a 
motorway embankment near London 
 
Motorway Embankment/Cutting Slope 
monitoring 
The aim of this project is to develop a fibre optic 
based monitoring system to enable the measurement 
of strain changes that relate to shallow ground 
movements and ultimately predict potential 
slope/embankment failure. A number of sites along a 
motorway are used for the purpose. This project is in 
collaboration with the Highway Agency and GCG. 
 
Publications in 2007-08: 
 
1. Amatya, B.L., Soga, K., Bennett, B., Uchimura, T., 

Ball, P. and Lung, R., Installation of optical fibre 
strain sensors on soil nails used for   stabilising steep 
highway cut slope. 1st International Conference on 
Transportation Geotechnics, 25-27th August 
2008, University of Nottingham, UK  

 
2. Bourne-Webb, P., Amatya, B.L., Soga, K., Amis, 

T., Davidson, C., Payne, P., Energy Pile test at 
Lambeth College, London: Geotechnical and 
Thermodynamic aspects of pile response to heat 
cycles. Paper submitted to Geotechnique Journal 

 
3. Amis, T., Bourne-Webb, P., Davidson, C., 

Amatya, B.L., Soga, K. The effects of heating and 
cooling energy piles under working load at Lambeth 
College, UK. DFI Conference, 2008, USA 

 



 
 
Peter J. Bennett 
Wolfson College 
 
Senior Research Fellow 
 
I am conducting research on new sensor techniques 
for geotechnical applications, principally distributed 
optical fibre strain gauges and wireless sensor 
networks. I am managing the EPSRC funded Wired 
and Wireless Intelligent Networked Systems 
(WINES) – Smart Infrastructure Project. 
 
Much of the engineering infrastructure in the UK, 
such as tunnels and pipes, is Victorian and over 100 
years old. Replacing this infrastructure may be 
uneconomic and unnecessary. The aim of the WINES 
– Smart Infrastructure project is to develop new 
technologies to allow monitoring and condition 
assessment so infrastructure owners can target their 
resources appropriately. 
 
Using wireless technology to report the monitoring 
results is attractive to infrastructure owners as it can 
allow real time monitoring and a low-cost, fast 
deployment, especially in difficult-to-access areas. The 
right sort of network can also allow for future 
expansion and can be remotely reconfigured, allowing 
higher samples rates to be triggered by an event or 
on request. 
 
The project aims to develop a generic wireless 
sensor network monitoring system that can be 
tailored to the specific infrastructure, for example by 
the type of sensor required. The design and 
deployment of large scale, generic and pervasive 
sensor networks is one of the major goals of our 
project. We aim to encourage sharing of equipment 
for monitoring of multiple types of infrastructures 
and intend to exploit common characteristics of 
different infrastructures to advance sensor network 
design. 
 
Trials on this technology have begun with an 
installation in the Prague metro; London 
Underground in collaboration with Tubelines; and at 
the Humber Bridge. I would like to thank all the 
project partners for their support. For more details 
see the project website at 
www.winesinfrastructure.org. 

 
An alternative to using electrical wired or wireless 
sensor networks is optical fibre sensing. I have been 
conducting research on distributed optical fibre strain 
sensor, which allows the strain to be measured all the 
way along the fibre. This allows the full strain profile 
to be obtained, which is particularly important for 
geotechnical applications. The method I have been 
working on is based on Brillouin optical time domain 
reflectometry (BOTDR).  
 
Work in this area was awarded the Crampton Prize 
2007 by the ICE for the paper ‘Distributed strain 
measurements for pile foundations’, Proceedings of the 
Institution of Civil Engineers, Geotechnical 
Engineering 159, No. GE3, pp 135-144.  
 
Whilst our other researchers have been looking at 
applications including foundations and embankments, 
I have been combining installations with other forms 
of monitoring. At the same site in the London 
Underground a BOTDR has been field tested, in 
collaboration with Tubelines, to investigate the 
possibility of monitoring cost effectively over large 
areas. Beams for a new-build bridge in Cambridge 
have been instrumented at Tarmac’s Tallington plant. 
The new bridge will also have a wireless sensor 
network installed. 
  
I am looking forward to further developments in this 
field and am always looking for new and interesting 
sites. I would like to thank all those individuals and 
companies that have I have worked with over the 
past year who contributed to making this research 
such a success. 
  
Publications in 2007-08: 
 
1. Janmonta, K., Soga, K., Bennett, P.J., Lung, R., 

Uchimura, T., Amatya, B.L., and Robertson, I.  
Fibre Optics Monitoring of Clay Cuttings and 
Embankments along London’s Ring Motorwa. 
Geocongress 2008, March 9-12, 2008, New 
Orleans, USA. 

 
2. Soga, K., Mohamad, H., and Bennett, P.J. 

Distributed Fiber Optics Strain Measurements for 
Monitoring Geotechnical Structures. 6th 
International Conference on Case Histories in 
Geotechnical Engineering, Arlington, VA, USA, 
August 11-16, 2006, Paper JKM6. 

 
3. Mohamad, H., Bennett, P.J., Soga, K., Mair, R.J., 

Lim, C-S., Knight-Hassell, C.K., and Ow, C.N. 
Monitoring Tunnel Deformation Induced by Close-
proximity Bored Tunnelling Using Distributed Optical 
Fiber Strain Measurement. In Proceedings of the 
Seventh International Symposium on Field 
Measurements (FMGM2007), Boston, September 
24-27, 2007, ASCE Geotechnical Special 
Publication No.175. 

 
 

http://www.winesinfrastructure.org/


4. Mohamad, H., Bennett, P.J., Soga, K., Klar, A. and 
Pellew, A. Distributed Optical Fibre Strain Sensing in 
a Secant Piled Wall. In Proceedings of the Seventh 
International Symposium on Field Measurements 
(FMGM2007), Boston, September 24-27, 2007, 
ASCE Geotechnical Special Publication No.175. 

 
5. Soga, K. and Bennett, P.J. Micro-Measurement and 

Monitoring System for Ageing Underground 
Infrastructure (Underground M3. World Forum on 
Smart Materials and Smart Structures 
Technology (SMSST’07), 22-27 May 2007, 
Chongqing and Nanjing, China, paper 439. 

 
 

 
 
Krisada Chaiyasarn 
Christs College 
 
Supervisor: Professor Kenichi Soga 
Year: 1st 
PhD Topic: Sparse 3D reconstruction from the 

tunnel images 
 
I have been sponsored by the Royal Thai 
Government for my undergraduate study in Civil 
engineering at University of Cambridge. I worked 
with Professor Kenichi Soga during my final year 
project on fibre optic sensors (BOTDR), which is 
used to measure strains of large structures for 
monitoring of their long-term performance. This has 
led to my research interest in infrastructure 
maintenance. I started my PhD study in October 
2007 working under Professor Soga. The research is 
funded by the EPSRC; a Christ’s College research 
grant; and the Cambridge Overseas Trust.  
 
Much of the underground infrastructure exhibits signs 
of deterioration due to its old age. The current 
methods of infrastructure assessment such as human 
visual inspection have many limitations. The current 
UK guidelines for structural assessment suggest the 
visual inspection should be within a touching distance, 
which is extremely difficult to achieve in an 
underground environment. In recent years, there 
have been advances in the development of computer 
vision technology, and this offers a new tool in the 
underground inspection. The aim of the research is 
to bring in state-of-the-art computer vision 

technology to develop an automatic infrastructure 
assessment system, especially for inspecting the 
underground structures. The automatic system will 
improve the accuracy of the inspection as well as 
saving much time and expenditure spent on the 
infrastructure assessment. 
 
The first part of my research is to detect changes of 
anomalies in global scale. I have been developing an 
algorithm that will reconstruct sparse 3D coordinates 
and camera positions from 2D images of tunnel 
linings, which were obtained from the real 
underground environment. This system was based on 
structure from motion (SfM), a common technique used 
in the computer vision community. This output will 
then be used in the geometrical registration of images 
such that images taken at approximately the same 
location can be compared to see changes between 
them. 
 
The second part of my research is to focus on 
detection of cracks locally. Techniques used within 
machine learning to detect the existence of cracks in 
images and localise them. The expected outcome 
from this part of the research is to be able to identify 
the evolution of anomalies, which will give important 
information for indicating which stage of the 
deterioration process the structures are. 
 

http://www.ocsc.go.th/
http://www.ocsc.go.th/
http://www.cam.ac.uk/
http://www-civ.eng.cam.ac.uk/geotech_new/geotech.htm
http://www.christs.cam.ac.uk/


 
 
Loi Kwan Loretta Cheung 
Murray Edwards College 
 
Supervisor: Professor Kenichi Soga 
Year: 1st 
MPhil Topic: Fibre optics strain measurement for 

tunnels 
 
I joined the Geotechnical Research Group in 
October 2007 with funding from the Government of 
the Hong Kong Special Administrative Region.  My 
research is to investigate the opportunity to apply 
Brillouin optical time domain reflectometry (BOTDR) 
strain sensing technology in tunnel monitoring. 
 
A trial strain monitoring system using BOTDR 
technology has been set up to monitor the joint 
movement in an existing tunnel. The BOTDR strain 
sensor system allows the measurement of strain 
distribution along an optical fibre using the reflective 
technique, requiring access to only one end of the 
optical fibre. Measurements are obtained by optical 
fibre installed along the tunnel lining.  The joint 
movements are captured by measuring the strain 
along the fibre across the segment joints. 
 
The results show that there is good agreement 
between the strain measured by the BOTDR strain 
sensor system and by the conventional vibrating wire 
strain gauges. While the conventional strain 
measurement gauges monitor the strain variations at 
discrete locations, BOTDR strain sensor can provide 
a continuous strain distribution of the tunnel lining, 
for a distance up to 10 km.  The results demonstrate 
the opportunity by using the BOTDR strain sensing 
system to monitor the tunnel behaviour. 
 
 

 
 
Koson Janmonta (Te) 
Hughes Hall 
 
Supervisor: Professor Kenichi Soga 
Year: 3rd 
PhD Topic: Slope monitoring using optical fibre 

technology 
 
I started my research at Cambridge University in 
October 2005. I completed my MEng at the 
University of Bristol in 2004, after which I went back 
to Thailand and joined the Department of Rural 
Roads, Ministry of Transport. I was then awarded a 
Royal Thai Government scholarship to pursue my 
PhD at Cambridge University. I carry out my 
research in conjunction with The UK Highways 
Agency. 
 
It is known that road transport infrastructure is at 
risk when it is constructed on slopes that are subject 
to instability. The devastating effects of slope failures 
are often exacerbated by human activities and other 
natural causes. Slope failures cause property damage, 
injury and death and adversely affect a variety of 
resources. Many of the engineering design solutions 
to prevent the failures reflect geotechnical 
uncertainties and hence monitoring is essential. The 
information obtained from monitoring unstable 
slopes provides a means of understanding potential 
slope movement, both in relation to the mechanism 
involved and the effectiveness of slope stabilisation 
design policies. Although there exists a wide range of 
techniques which may be used for slope monitoring, 
the task of monitoring slopes is sometimes 
complicated by the extensive nature and 
unpredictability of slope movements. There is 
considerable uncertainty regarding the number and 
accuracy of measurements that will be required once 
the slope starts to move. 
 



After field trials on M26, M25 at Potters Bar and M25 
at Flint Hall Farm, results from field installations of 
optical fibre sensing technology demonstrate 
practicality and success for measuring slope 
movement at both shallow and deep levels. From 
these siteworks advanced the use of a covered, 
200mm width SS20 type GeogridTM with an off-centre 
fibre attachment to give the most successful shallow 
slope strain profiles. Profiles recorded with a 
Brillouin Optical Time-Domain Reflectometry 
(BOTDR) analyser indicated slope movement was 
detected in cases where the slope was artificially 
failed, and seasonal proceeding. Fibre optic sensing is 
also effective at deeper levels relative to inclinometer 
methods, giving similar strain profiles. Suggestions 
have been made for further field tests and laboratory 
with geogrid installations, in addition to improving the 
method of optical fibre attachment to enable the 
sustained analysis of slope movements at shallow and 
deeper levels.  
 

 
Figure 1: Fibre – flexible pipe for monitoring deep seated 
movement 
 
Publication in 2008: 
 
1. Janmonta K., Soga K., Amatya B., Bennett P.,   

Uchimura T., Lung R. & Robertson I.  Fibre Optics 
Monitoring of Clay Cuttings and Embankments along 
London’s Ring Motorway, GeoCongress 2008, New 
Orleans. 

 
 
Richard Laver 
Corpus Christi 
 
Supervisor: Professor Kenichi Soga 
Year: 2nd 
PhD Topic: Exploring long-term changes 

around tunnels for condition evaluation 
 
I am approaching the halfway point in my PhD and 
having studied the Engineering Tripos here as an 
undergraduate, this year heralds my sixth year in 
Cambridge! 
 
The Minnesota Bridge collapse earlier last year, killing 
13 people, made be see the urgency for my research: 
that infrastructure is ageing, and we don't know when 
it is going to fail; exactly what to do with it; and that 
lives depend on the issue. 
 
I am working for a supervisor who is offering a 
solution to these problems!  Professor Kenichi Soga 
is pioneering novel wireless sensors to assess the 
condition of infrastructure.  It offers rapid reaction 
times, fast installation and low maintenance.  It seems 
like the ideal industrial solution! No wonder that 
many infrastructure owners are interested in it, 
including Tubelines, one of the maintainers of the 
London Underground whom we are working closely 
with. 
 
However, the key question still remains: once we 
have all this data-gathering capability, what data 
should we gather, and how should we interpret it to 
decide how to act? 
 
Professor Soga and I decided that we needed to 
know more about how tunnels deteriorate in the 
long-term. What exactly happens during the 
deterioration process, and how can we detect those 
changes?  To answer these questions, we are 
proposing a series of Finite Element Analyses, 
supported by permeability measurements from 
experiments. 
Not much long-term analysis has looked into tunnels 
before, leaving a wide open research area for us.  We 
wish to find out the changes that occur around twin 



tunnels especially, and the effect of many different 
variables, such as tunnel lining permeability, or strata 
in the ground. 
 
At the same time, high-quality permeability 
experiments are currently underway to obtain good 
inputs to the analyses.  How does the permeability of 
fissures in London Clay vary as the confining stress 
changes?  How permeable is the grout around the 
underground tunnels?  Permeability is one of the 
most uncertain parameters, but also hugely 
important, so we want to minimise this unknown. 
We have some exciting X-ray images of the fissure 
patterns in our specimens with which to correlate 
the permeability with afterwards. 
 
The crunch will come at the end of the PhD when I 
will ask: how can all this be made useful for industry?  
The things I will learn from these analyses will 
hopefully go some way to working out how exactly 
to deal with all the data from the emerging high-tech 
sensors… so watch this space! 
 

 
Figure 1: High-quality permeability tests on fissured 
London Clay 
 

 
 
Yat Fai (Andy) Leung 
Darwin College 
 
Supervisor: Professor Kenichi Soga 
Year: 2nd 
PhD Topic: Smart Foundations with Distributed 

Fibre Optics Technology 
 
I received my undergraduate education in Civil 
Engineering at The University of Hong Kong, after 
which I pursued graduate studies at the University of 
California at Berkeley, and received my Master of 
Science Degree in June 2005.  Then I joined the San 
Francisco office of URS Corporation and worked as a 
geotechnical engineer for approximately one year.  I 
started my PhD studies at Cambridge in October 
2006.  My PhD research is related to the monitoring 
and reuse of foundations. 
 
In congested urban areas, the possible locations for 
foundation construction are often constrained by the 
underground infrastructure. With the ground 
becoming increasingly congested, it may come to the 
point at which there is no room for new foundations. 
Therefore, the reuse of foundations in urban sites has 
raised increasing concern in the civil engineering 
profession.  
 
The feasibility study of foundation reuse requires 
input from various disciplines that look into its 
technical, financial and legal impacts. From a 
geotechnical engineering standpoint, long-term 
monitoring of foundation behaviour and studies on 
the soil-structure interaction are imperative to justify 
the technical feasibility of foundation reuse.  This 
leads to the concept of Smart Foundations, in which 
the foundation behaviour is continuously monitored 
with fibre optics technology, which detects possible 
problems occurring in the foundation system by 
strain and temperature measurements, etc.  The 
advantage of fibre optics technology lies on its ability 
to make distributed strain measurement along the 
foundation components, as opposed to discrete 
strain measurement instruments conventionally used 
in the geotechnical engineering profession.  
 



My research will demonstrate the importance of 
distributed strain measurements to monitor the 
performance of building foundations.  Using the 
distributed strain data, the research will involve the 
development of a computer code as a design tool to 
optimise the performance of foundations that require 
rehabilitation, repair and reuse.  This will be a soil-
foundation-structure assessment tool aiming to study 
optimum pile locations and geometries based on the 
criterion set by the industrial partners.  
 
My research is funded by the EPSRC and the 
Cambridge Overseas Trust.   Their contribution is 
greatly appreciated.  
 
Publication in 2008: 
 
1. Leung, Y. F., Soga, K. and Klar, A. (2008) 

Optimisation analysis on pile length distribution of 
squared pile groups. Proc. 2nd BGA International 
Conference on Foundations, Dundee, p. 505-516 

 
 

 
 
Hisham Mohamad 
Churchill College 
 
Supervisor: Professor Kenichi Soga 
Year: 4th 
PhD Topic: Distributed Optical Fibre Strain 

Sensing of Geotechnical Structures 
 
My PhD study describes the work conducted on 
developing the use of Brillouin Optical Time-Domain 
Reflectometry (BOTDR), a distributed strain sensing 
technology, for monitoring the performance of 
geotechnical structures. BOTDR is capable of 
measuring strain at every point along a standard 
optical cable, meaning a suitably installed fibre can 
potentially replace many closely spaced point sensors 
and therefore can be regarded as a cost-effective 
sensing tool. In the context of monitoring large-scale 
underground structures such as tunnels, piles, and 
retaining walls where the structures interact with 
soil, the true state of the structure is not easily 
predicted unless the complete strain profile is known. 
By measuring strain from a single optical cable 
wrapped around or embedded in a structure, the 
performance of the structure can be quantified. 

Examples of BOTDR implementation in geotechnical 
infrastructures conducted in this study include live 
construction sites of piles and tunnels. 
 
Because BOTDR technology is relatively new in 
geotechnical instrumentations, there are many 
implementation issues and challenges that require 
careful consideration and hence are examined in this 
research. These include methods of installation, cable 
protections, data collection, data processing and 
interpretation. Some of these issues were 
investigated through laboratory work in which, most 
of them were performed in 2007.  
 
In the experimental work, the performance of optical 
cables embedded in concrete beams were studied via 
uniaxial loading tests. It was found that all optical 
cables generally behave similarly even though they are 
subjected to different installation methods, i.e. either 
endpoints attachment or spot-glued and either pre-
strained or without pre-strained. The endpoints 
attachment method is preferable in cast in-situ pile 
instrumentations since it is easier to install and can be 
implemented in many site conditions. Separate tests 
were conducted to study thermal behaviour of 
optical cables using a thermal bath and during 
concrete curing. The thermal tests indicate BOTDR 
has the potential of measuring thermal strain and 
temperature of a concreted structure simultaneously. 
 
One of the highlights in 2007 was the opportunity to 
present two conference papers at Boston, MA; 
Instrumentation of a tunnel with precast-bolted lining [1], 
and, Monitoring deformation of a secant piled wall with 
multi-prop system [2]. 
 
Publications in 2007-08: 
 
1. Mohamad, H., Bennett, P.J., Soga, K., Mair, R. J., 

Lim, C. S., Knight-Hassell, C. K., and Chun, N. O. 
(2007). Monitoring tunnel deformation induced by 
close-proximity bored tunnelling using distributed 
optical fibre strain measurements. International 
Symposium on Field Measurements in 
Geomechanics, Boston, MA 

 
2. Mohamad, H., Bennett, P.J., Soga, K., Klar, A. and 

Pellow, A. (2007). Distributed optical fibre strain 
sensing in a secant piled wall. International 
Symposium on Field Measurements in 
Geomechanics, Boston, MA  

 
3. Mohamad, H. (2008.) Distributed optical fibre strain 

measurements of tunnel deformation induced by 
close-proximity tunnelling. BGA Young 
Geotechnical Engineers Symposium, UCL, 
London 

 
4. Soga K., Mohamad H., and Bennett, P.J. (2008). 

Distributed Fibre Optics Strain Measurements for 
Monitoring Geotechnical Structures. 6th International 
Conference on Case Histories in Geotechnical 
Engineering, Arlington, VA 



Publications in 2008: 

 

 
1. J. Yan, A.A. Seshia, K.L. Phan, J.T.M. van Beek. 

Internal Electrical Phase Inversion for FF-beam 
Resonator Arrays and Tuning Fork Filters. IEEE 
international Conference on Micro Electro 
Mechanical Systems (IEEE MEMS 2008), Tucson, 
Arizona, USA,  pp. 1028-1031, Jan 13-17, 2008 

 
2. J. Yan, A.A. Seshia, K.L. Phan, J.T.M. van Beek. 

Mechanical Phase Inversion for Coupled Lamé Mode 
Resonator Array Filters. IEEE international 
Conference on Micro Electro Mechanical 
Systems (IEEE MEMS 2008), Tucson, Arizona, 
USA, pp. 1024-1027, Jan 13-17, 2008 

 
3. J. Yan, A. A. Seshia. Thermoelastic Dissipation in 

MEMS/NEMS Flexural Mode Resonators. Journal of 
Nanoscience and Nanotechnology, Vol. 8, 1–4, 
2008 

 
4. J. E.-Y. Lee, J. Yan,  A. A. Seshia. Quality factor 

enhancement of bulk acoustic mode resonators 
through anchor geometry design. 22nd European 
Conference on Solid-State Transducers 
(Eurosensors XXII), Dresden, Germany, Sept 7-
10, 2008 (accepted)  

 
Jize Yan 
 
Research Associate 

  
5. J. Yan. MEMS Sensors in Health Care and 

Environmental Monitoring Systems. UK CARE 08, 
Nottingham, UK, Sept 14, 2008 (accepted) 

After receiving my BSc degree in Electronic 
Engineering from the Tsinghua University, China in 
2003 and a PhD. degree in Engineering from the 
University of Cambridge, UK in 2007, I have been a 
research associate since 2008. My main research 
interests include MEMS resonant sensors, RF MEMS, 
Analog device design, SOI MEMS Process and 
Packaging, Semiconductor Market Survey.  

 
6. J. E.-Y. Lee, J. Yan, A. A. Seshia. 5 MHz 

micromechanical square bulk mode resonator with 
quality factor exceeding 2 million. 19th Micro-
Mechanics Europe Workshop (MME 2008), 
Aachen, Germany, Sept 28-30, 2008 (accepted)  

 There is a requirement to develop low-cost strain 
sensors for monitoring the health of underground 
infrastructures. A solution for underground 
infrastructure monitoring based on MEMS strain 
sensors integrated in a wireless sensor network is 
being developed. MEMS resonant strain sensors have 
the potential for achieving nano-strain resolution 
while dissipating sub-nanowatts of power thereby 
enabling a vision of distributed and self-powered 
sensing nodes within a wireless underground 
infrastructure monitoring network.  

7. M. Ferri, F. Mancarella, A. Roncaglia, J. Ransley, J. 
Yan, A. A. Seshia. Fabrication of DETF sensors in 
SOI technology with submicron air gaps using a 
maskless line narrowing technique. 7th IEEE 
conference on Sensors (Sensors 2008), Lecco, 
Italy, Oct 26-29, 2008 (accepted) 

 
8. J. Yan, A. A. Seshia, K.L. Phan, J.T.M. van Beek. 

Internal Phase Inversion Narrow Bandwidth MEMS 
Filter. 2008 IEEE International Ultrasonics 
Symposium (IUS 2008), Beijing, China, Nov 2-5, 
2008 (accepted) 

 
My research aims to investigate the design of sensor 
interface and control electronics for resonant MEMS 
strain sensors and the experimental characterisation 
of pre-fabricated silicon micromachined strain 
sensors fabricated through a multi-user foundry. The 
sensors will eventually be integrated into a wireless 
sensor mote for use in monitoring the health of the 
London underground system. 

 
9. J. E.-Y. Lee, J. Yan, A. A. Seshia. Anchor limited Q 

in flexural mode resonators. 2008 IEEE 
International Ultrasonics Symposium (IUS 2008), 
Beijing, China, Nov 2-5, 2008 (accepted) 

 
 
  

The financial support of the EPSRC and ESF is greatly 
appreciated,  



 

The annual football match – Schofield Centre v. GRO.   The Schofield Centre won The Ken Sutherland cup for the fourth year 
running! 
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Marwa Al-Ansary 
Sidney Sussex College 
 
Supervisor: Dr Abir Al-Tabbaa 
Year:  5th 
PhD Topic: Stabilisation/Solidification and 

Pelletisation of Petroleum Drill Cuttings 
 
The inevitable generation of the drill cuttings 
resulting from the oil and gas exploration and 
production activities has lately become one of the 
major global environmental concerns. Currently, due 
to the stringent international legislations imposed to 
mitigate the hazardous nature of these drill cuttings; 
the petroleum industry has been forced to treat the 
cuttings prior to their disposal. However, most of the 
prevalent treatment techniques employed are 
deemed to be unsustainable to tackle this problem. 
 
The objective of my PhD research was principally 
focussed on exploring feasible techniques for treating 
drill cuttings into an inert or non-hazardous waste 
form to be disposed of in suitable landfills or for 
potential reuse in the construction industry. To this 
effect, two treatment techniques namely 

stabilisation/solidification (S/S) and pelletisation were 
adopted. Given the known difficulties of chlorides and 
oil treatment, the S/S technique was firstly applied to 
model cuttings spiked with these contaminants using 
low dosage binder systems; followed by its 
application to raw cuttings for the purpose of 
comparison. Petroleum drill cuttings from the North 
Sea and Red Sea areas were explored. A number of 
different binders, including a range of conventional 
viz. Portland cement as well as less-conventional viz. 
zeolite, microsilica, MgO and phosphate cements or 
waste binders viz. cement kiln dust, fly ash, blast 
furnace slag and compost were employed in the S/S 
treatability study. A set of mechanical, chemical and 
microstructural examinations were conducted to 
evaluate the performance of the different binder 
mixes in treating the cuttings. On the other hand, the 
pelletisation technique was applied to thermally 
treated drill cuttings, which is produced in vast 
quantities in the UK yet destined to landfills; to 
produce a range of artificial aggregates using a 
laboratory scale disc pelletiser employing different 
binders at ambient temperatures. The optimum 
pelletisation procedures and parameters were 
studied in full-depth. The geometrical, mechanical and 
physical attributes as well as the chemical leachability 
of the produced aggregates were thoroughly 
evaluated. 
 
The S/S results revealed that the UCS of the treated 
cuttings was successful in meeting the UK waste 
acceptance criteria of monolithic wastes, wherein 
some of treated mixes displayed their suitability to be 
used in the construction industry. The leachability 
results showed the reduction of the oil and chloride 
concentrations in some of the treated cuttings to 
inert and stable non-reactive hazardous wastes 
respectively; compliant with the UK acceptance 
criteria. The thermally treated cuttings were 
successfully converted to a wide range of lightweight 
coarse aggregates (LWA). The produced LWA 
displayed mechanical properties comparable to those 
of natural aggregates as well as commercially available 
LWA ‘Lytag’, permitting their use in high-
performance concrete. However, the chloride levels 
in the produced cuttings aggregates restricted their 
suitability to be only incorporated into un-reinforced 
concrete. 
 
This research was successful in meeting the set 
objectives with various encouraging and significant 
outcomes. In March 2007, the research was 
presented at the International Society of Petroleum 
Engineers (SPE) Exploration and Production 
Environmental Safety Conference, Galveston, USA, 
2007 and won the student paper contest. 
 
I was appointed as a fixed-term lecturer for four 
months to cover for Dr Al-Tabbaa while on 
maternity leave. During this time I was involved in 
running the Constructionarium project as well as 
marking examination papers and supervising and 
assessing final year projects. 
 



I am now working with Shell Global Solutions 
International in the field of Research and 
development, in Amsterdam, The Netherlands. My 
project is currently located in Doha, Qatar. I am 
researching the sustainable utilisation of one of the 
by-products, i.e. Sulphur, of the Gas-to-Liquid (GTL) 
process into producing a range of construction 
building materials, such as novel cement and asphalt, 
using an innovative shell-based technology. Recently, 
Shell established Pearl GTL, the world's largest GTL 
plant in Qatar. The GTL is a new technology 
converting natural gas into pure liquid, i.e. diesel. As 
part of my work, I will be also looking into the 
formulation, optimisation, evaluation and marketing 
of the sustainable products manufactured from the 
GTL by-products in the European and Gulf regions. 
 
Publications in 2007-08: 
 
1. Al-Ansary, M. and Al-Tabbaa, A. (2007). 

Stabilisation/solidification of synthetic petroleum drill 
cuttings. Journal of Hazardous Materials, Vol. 141, 
Issue 2, pp 410-421 

 
2. Al-Ansary, M. S. M. and Al-Tabbaa, A. (2007). 

Comparison of stabilised/solidified mixes of model 
drill cuttings based on the North Sea and Red Sea 
areas. Proceedings of the International Society of 
Petroleum Engineers Exploration and Production 
Environmental Safety Conference, Galveston, 
Texas, March, paper 106799, 22 pp 

 
3. Al-Ansary, M.S. (2007). Stabilisation/solidification 

and pelletisation of petroleum drill cuttings. PhD 
Thesis, Cambridge University, UK 

 
 

 
 
Chris Chau 
St Edmunds 
 
Supervisor:  Professor Kenichi Soga 
Year:   3rd 
PhD Topic: Environmental Impact Indicators for 

Civil Engineering Infrastructures 
 
I started my research in 2005 immediately after the 
completion of my MEng Civil and Environmental 
Engineering from Imperial College, London. My 

research project is funded through a CASE 
studentship from ERSRC and sponsorships from Arup 
and Partners.  
 
The primary aim of my research is to identify a 
practical methodology for quantification of 
environmental impacts due to geotechnical 
infrastructures. The idea is to compare the 
quantifiable environmental impacts of solutions 
designed according to the same specification for a 
range of geotechnical structures; through which a 
short list of representative environmental impact 
indicators is then identified. The properties of these 
indicators should be easy to understand and use.  
 
An indicator I am paying particular attention to is 
embodied energy, which is the total energy that is 
attributed to bringing an object to its existing state; 
as well as the CO2 emissions, the Life Cycle Analysis 
(LCA) and the Life Cycle Cost (LCC) of geotechnical 
designs. Since 2006, I have carried out case studies on 
retaining walls; foundation designs; tunnels; 
slabtracks; and ballasted embankment designs. Results 
have shown that materials are the largest energy 
consumer and carbon emitter, therefore the 
minimisation of material use in designs as well as 
reuse strategies are of utmost importance.  
 
In 2007, we were awarded a research grant from the 
International Press-in Association to investigate the 
possibly environmental advantages of steel piles. 
Around the same time, I collaborated with Arup in 
several environmental impacts quantification projects 
including the following: 
 
1) EE comparison of geotechnical designs used in 

the M1 highway widening project for HA; 
2) prediction of CO2 emission optimisation 

earthwork strategy for the M4 relief road for 
Welsh Assembly; 

3) EE comparison of shallow foundations for 
NHBC; 

4) EE and CO2 quantifications for housing 
foundations for Roger Bullivant; 

5) the development of an EE quantification tool. 
 
I am not yet at the final stage of the PhD and am 
hoping to commence my thesis writing in the near 
future. 
 
Publication in 2008: 
 
1. C. Chau, K. Soga, D. Nicholson, N. O’Riordan 

and T. Inui (2008). Embodied Energy as an 
Environmental Impact Indicator for Geotechnical 
Infrastructures. Geocongress 2008, March 2008 

 
 



 
 
Martin Liska 
Sidney Sussex College 
 
Supervisor:  Dr Abir Al-Tabbaa 
Year: 4th 

PhD Topic:  Waste minimisation through 
sustainable magnesia cement products 

 
I am now in the process of writing up my PhD thesis. 
The major outcome of my PhD work is the 
identification, characterisation and utilisation of 
magnesia-based cements which harden by absorbing 
CO2. The main advantages of magnesia cements over 
Portland cement (PC) can be summarised as follows: 
 
- Significant outperformance in terms of strength 

(by up to 200% for the same cement content); 
 
- Vastly improved resistance to sulphate attack; 
 
- Much reduced CO2 emissions. 
 
The cements were successfully used for a full scale 
commercial production of masonry blocks in May 
2007 wherein a number of aggregates mixes were 
used and blocks of different dimensions were 
produced. 
 
In January 2008 I took up a research assistantship in 
the largest Technology Strategy Board funded three-
year project entitled “Soil Mix Remediation 
Technology” (SMiRT). The project aims to develop, 
advance, validate and increase the uptake of Soil Mix 
Technology in the remediation of contaminated land 
in the UK. The project is led by Bachy Soletanche and 
involves extensive collaboration with 10 industrial 
partners. More information can be found on 
www.smirt.org.uk. 
 
The project will develop novel equipment for the 
simultaneous delivery of wet and dry binders for the 
integration of remediation (low permeability and 
permeable reactive barriers and 
stabilisation/solidification) and ground improvement. 
My work so far has been to conduct an extensive 
treatability study in which a wide range of binders 

and additives have been tested on model soils. 
Various tests including leaching and strength are 
being conducted to optimise the binders for the field 
trials which will take place in 2009. 
 
Publications in 2007-08: 
 
1. Liska, M., Vandeperre, L., Al-Tabbaa, A. Influence 

of carbonation on the properties of reactive magnesia 
cement-based pressed masonry units. Advances in 
Cement Research, 2008, 20.No2, p. 53-64 

 
2. Liska, M., Al-Tabbaa, A. Performance of magnesia 

cements in pressed masonry units with natural 
aggregates: Production parameters optimisation. 
Construction and Building Materials, 2008. 22, p 
1789-1797 

 
3. Vandeperre, L., J., Liska, M., Al-Tabbaa, A. 

Hydration and mechanical properties of blends of 
magnesium oxide, pulverised fuel ash and Portland 
cement. ASCE Journal of Materials in Civil 
Engineering, 2008, 20, 375-383 

 
4. Liska, M., Al-Tabbaa, A., Carter, K., Fifield, J. 

Scaled-up commercial production of reactive 
magnesia-based pressed masonry units. ICE journal 
of Materials in Civil Engineering, 2008, submitted 

 
5. Liska M., Al-Tabbaa, A. Ultra-Green Construction: 

Reactive Magnesia Masonry Products. ICE journal 
of Waste and Resource Management, 2008, 
submitted 

 
6. Liska M., Al-Tabbaa, A. Greener construction with 

reactive magnesia cements. 28th Cement and 
Concrete Science, University of Manchester, 
Manchester, UK, 15-16 Sep 2008 

 
Figure 1:  Magnesia cement-based construction block 
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Ahmed Al Qabany 
Churchill College 
 
Supervisor:  Professor Kenichi Soga 
Year:   1st 
PhD Topic: Bio-Soil Interaction and Engineering- 

Microbial Carbonate Precipitation  
 
After graduating from Cairo University’s Civil 
Engineering department in 2004, I worked briefly as a 
design engineer before I was awarded an 
environmental research fellowship to pursue an MSc 
at the American University in Cairo where I worked 
on water treatment and quality research and received 
my degree in environmental engineering.  
 
In March 2006, I joined INEGRAL environmental 
consultancy in Cairo as an environmental engineer, 
where I worked on a number of different projects 
such as environmental impact assessments (EIAs); 
cleaner production and energy efficiency projects; in 
addition to carbon trading; and clean development 
mechanism (CDM) projects. I also worked on a 
number of national-level projects such as the national 
capacity self assessment (NCSA) project of Egypt’s 
commitment towards the Rio-Convention and 

Egypt’s 2nd National Communication to the 
UNFCCC. 
 
I joined the Geotechnical Research Group at 
Cambridge University Engineering Department in 
October 2007 to pursue a PhD in Bio-Geo 
Engineering. I was one of the first students to be 
awarded the Citadel Capital Scholarship in Egypt. 
 
Bio-Geo Engineering is the part of engineering that 
looks at the subsurface as a bio-reactor for different 
microorganisms and aims at the use of these different 
organisms in different engineered applications. The 
importance of the interaction of biological materials 
with geotechnical processes is just beginning to be 
realised and the biological alteration of the soils 
behaviour and properties is a potential new path for 
directed exploitation and enhancement of soils.  
 
My research aims at the study of the bio-soil 
interaction, its impact on geotechnical engineering 
processes and environmental applications, and 
studying microbial carbonate precipitation (MCP) as 
one of the emerging technologies in this field. 
 
The type of bio-mineralisation that would be used in 
my work is what is referred to as passive 
mineralisation, where a metabolic pathway which is 
urea hydrolysis increases the pH of the surrounding 
environment and produces carbonate and 
bicarbonate ions, facilitating CaCO3 precipitation. I 
plan to investigate the different system variables of 
the microbial carbonate precipitation process, study 
the implementation of this process in selected field 
applications such as microbial-enhanced oil recovery 
and carbon dioxide sequestration and assess the 
feasibility of using this technology under different 
conditions. 
 
The main challenges facing my research include 
developing a bio-cementation system that could be 
utilised in an engineered way in open environments, 
in addition to satisfying the classical bacterial limiting 
factors, i.e. nutrients; water; C for biomass; 
temperature; and pH) that would be faced with in the 
field.  
 
 



 
 
Uchechukwu (Uche) Duru 
Darwin College 
 
Supervisor: Dr Abir Al-Tabbaa 
Year:      4th 
PhD Topic: Impact of climate change on 

chemical and biological properties in 
contaminated soils 

 
Within the environmental science community there is 
raised awareness on impending climatic changes that 
have been widely accepted to be invariably coupled 
to rising levels of anthropogenically generated green 
house gases. In addition to the uncertain implications 
of these changes on the environment is the problem 
of environmental pollution due to unguided 
management of anthropogenically generated 
environmental contaminants. However, the fate and 
effect of soil contaminants as well as the functionality 
of different remediation techniques are widely 
accepted to be determined to a large extent by the 
prevailing environmental conditions and soil 
geochemical conditions at a given contaminated site. 
This relationship brings to question uncertainties 
surrounding the behaviour of these contaminants and 
remediation techniques with regards to alterations in 
environmental and soil geochemical conditions that 
may be brought about by imminent climatic changes. 
My research work aims at investigating the 
implications of climate change on contaminated land 
and present day remediation techniques in order to 
proffer adaptive sustainable responses. 
 
The scope of the research involves a laboratory scale 
simulation of projected climatic scenarios over a 
period of two years with the aim of investigating the 
effect of these climate scenarios on different 
biological and chemical processes in contaminated 
soils which have been remediated with additives. 
Investigations focused on different petroleum 
hydrocarbon and heavy metal contaminated soils in 
the UK. The climate scenarios simulated were 
extreme conditions as predicted by the UK Climate 
Impacts Programme (UKCIP02) studies. 
 

In my fourth and final year, I completed the 
experimental work looking at the contaminant 
mobility, speciation, degradation, soil geochemical 
parameters (pH, cation exchange capacity, redox 
potential), soil biological properties (soil microbial 
enzyme, microbial population dynamics) in the nine 
different soils which had been remediated differently.  
In the case of hydrocarbon soil contamination, the 
findings suggest a revisit of remediation guidelines and 
risk assessment procedures with the aim of putting 
into perspective the expected slower rate of 
hydrocarbon degradation in coming years under arid 
climate change scenarios. In the case of heavy metal 
contaminants, there may be a shift in the risk and 
contamination pathway due to possible reduction in 
ground water contamination and increase in 
contaminant concentration in soil dust particles. The 
application of remediation strategies such as 
revegetation that reduce both the transport of 
contaminated dust by wind erosion and also reduce 
leachability by sequestration in plant parts have been 
suggested as adaptation to these changes. 
 
Ultimately, due to the complex interactions between 
climate parameters and soil properties the best 
response to these contamination conditions in view 
of the impending climate change conditions would be 
site specific, determined by perceived contamination 
pathways which would be influenced by the end use 
purposes for the sites; both at the present and in the 
foreseeable future. 
 
Having successfully completed my PhD, I will shortly 
be joining the African Development Bank (ADB) 
under the Young Professionals Programme (YPP) 
which involves a three year rotational period in 
different aspects of the Bank’s operations which 
would also include areas such as environmental 
impact assessment and climate change adaptation in 
Africa. The programme aims to offer training and 
development for future managerial roles in the Bank. 
ADB is a multilateral bank and is the premier investor 
in African development. 
 
Publications in 2007-08: 
 
1. Smith, S.E., Duru, U.E., Al-Tabbaa, A., De Munck, 

C., Moffat, A.J., Hutchings, T., Ridal, J., Garvin, S., 
Raco, M., Doak, J. and Dixon, T. Impact of and 
response to climate change in UK brownfield 
remediation. Proceedings of the Hong Kong 
Institution of Civil Engineers International 
Conference on Climate Change, Hong Kong, 
May 2007 

 
2. Al-Tabbaa, A., Smith, S.E., Duru, U.E., Iyengar, 

S.R., De Munck, C., Moffat, A.J., Hutchings, T.R., 
Dixon, T., Doak, J., Garvin, S.L., Ridal, J., Raco, M. 
and Henderson, S. (2007). Climate Change, 
Pollutant Linkage and Brownfield Regeneration. 
Contaminated Land: Aims in Real Environments 
CL:AIRE Bulletin 

 



3. Duru, U. E. (2007). Impact of climate change on 
chemical and biological properties in contaminated 
soils. PhD Thesis, University of Cambridge 

 
4. Duru, U. E. and Al-Tabbaa, A. (2008).  Will 

climate change affect the fate of soil contaminants? 
Submitted for journal publication 

 
 

 
 
Srinath R Iyengar 
Hughes Hall 
 
Supervisor:  Dr Abir Al-Tabbaa 
Year:   4th 
PhD Topic: Application of two novel magnesia-

based binders in stabilisation/ solidification 
treatment systems 

 
There is an intrinsic need to explore innovative 
techniques for the redevelopment of contaminated 
sites in addition to minimising the detrimental after-
effects of various forms of pollution. 
Stabilisation/solidification (S/S) technique, which 
involves the immobilisation of contaminants in-situ 
with cement-based binders, is emerging as a cost-
effective option because it enables rapid treatment of 
the site and facilitates redevelopment soon after 
remediation. This technique has recently become 
more widely used in the UK and is also being 
considered as a viable pre-treatment of waste prior 
to its landfilling.   
 
However, some of the major concerns of employing 
this technique are: 
 

 Limited suitability of this technique for fixing 
organic contaminants; 

 High alkalinity associated with the use of 
Portland cement (PC) which acts against the 
growth and subsequent contribution of soil 
microbial consortia in the biodegradation of 
organic contaminants; 

 The environmental problems associated with the 
manufacturing of PC in terms of the production 
of carbon dioxide as well as the energy 
intensiveness.  

 
Hence my research considers two novel cements, 
namely low pH magnesia phosphate cements to 

address the first two concerns and reactive magnesia 
cements as a more sustainable alternative to PC. 
 
The objectives of my research are to: 
 
1. Develop magnesia phosphate mixes to achieve 

desirable range of low pHs; 
2. Apply the two cement systems for S/S of wide 

range of contaminants problematic to PC; 
3. Assess their performance, both short-term and 

long-term, through leaching, chemical, 
mechanical, physical and microstructural 
properties. 

 
The first part of my investigations involved the initial 
material characterisation and cement formulations 
using different phosphate sources. The suitable mixes 
were short-listed primarily based on their pH 
development along with the other intrinsic physical, 
mechanical and microstructural properties. 
Subsequently, laboratory work to identify potential 
wastes and industrial by-products which could serve 
as low-cost phosphate replacements for the low-pH 
cements was undertaken. 
 
Subsequently, the S/S-related performance of the 
low-pH cements in addressing heavy-metal 
contaminant scenarios was assessed. This involved 
mixing of the cements with model soil spiked with 
different individual metal contaminants, i.e. Pb and 
Zn. Furthermore, the immobilisation potential of the 
sustainable reactive MgO cements in the S/S of 
different concentrations of three types of wastes viz. 
salt, oil and heavy-metal, i.e. Zn, contaminated was 
assessed and the results were compared to that of 
PC-based binders. Three different compliance tests in 
the form of batch leaching, tank leaching and flow-
through leaching along with S/S material 
characterisation in the form of an acid/base 
neutralisation capacity test were employed to 
evaluate the S/S performance of the binders at 
various ages up to 448 days. In addition, relevant 
physical, mechanical and hydraulic properties along 
with microstructure examination were also 
conducted on the test samples to get a better 
comprehension of the mechanisms involved. 
 
Finally, the performance of selected low-pH magnesia 
phosphate mixes was evaluated in addressing the S/S 
of heavy metals in the presence of organics. This 
study entailed treating a model soil spiked with a 
combination of heavy metals, i.e. Pb and Zn, and 
organic, i.e. 2-chlorobenzoic acid. Furthermore, the 
effect of accelerated carbonation on the properties 
and performance of reactive MgO mix treating model 
soil spiked with high levels of Zn was also 
undertaken. 
 
The results of the work clearly indicate that the 
magnesia phosphate cements despite their lower 
pHs, outperformed PC-based binders in immobilising 
heavy metals in an individual contamination scenario. 
Furthermore, the heavy metal stabilisation 



performance of these mixes suffered negligible impact 
in the presence of organics. 
 
Mixes with reactive MgO outperformed PC in terms 
of Zn immobilisation and were successful in reducing 
Zn to inert levels even at high levels of contamination 
at all ages. Similar observations were made in all 
leaching tests employed. Furthermore, the acid/base 
neutralisation capacity test demonstrated the higher 
buffering capacities of mixes with MgO than PC. On 
the other hand, the chloride as well as organic 
retention exhibited by most binders was observed to 
be poor. The accelerated carbonation was found to 
considerably improve the mechanical properties of 
the S/S treated material without significantly affecting 
the metal leachability. 
 
Thus, both novel magnesia-based cements displayed 
the potential to offer a more effective and sustainable 
S/S systems compared to PC.  
 

 
Figure 1: Typical S/S samples of low-pH magnesia 
phosphate cement after 28 days of curing 
 

 
Figure 2: SEM micrograph showing the structure of low-
pH magnesia phosphate cement formulated using triple 
super phosphate after 28 days of curing 
 
Publications in 2007-08: 
 
1. Iyengar, S. R. and Al-Tabbaa, A. (2008). 

Application of Two Novel Magnesia-based Cements 
in the Stabilization/Solidification of Contaminated 
Soils. Proceedings of ‘Geotechnics of Waste 
Management and Remediation’ sessions of 
GEOCONGRESS 2008: The Challenge of 
Sustainability in the Geoenvironment (Annual 

Congress of the Geo-Institute of ASCE), pp. 716-
723, ASCE Publication, Virginia, USA 

 
2. Iyengar, S. R. and Al-Tabbaa, A. (2007). 

Developmental Study of a Low pH-Magnesium 
Phosphate Cement for Environmental Applications. 
Environmental Technology, Vol.28, No. 12, 
pp.1387-1401. 

 
 

 
 
Heng Ji 
St Edmund’s College 
 
Supervisor: Professor Kenichi Soga 
Year:  5th 
PhD Topic: Behaviour of high pressure jet in 

sandy soils 
 
This PhD research focuses on the behaviour of high 
pressure jet in sands especially in the application of 
jet grouting.  
 
Due to the high velocity carried by the injected fluid 
and the heterogeneity of the ground condition, the 
mechanism of the injected fluid/soil interaction is very 
complex. The soil failure mode depends on the grain 
size. For sandy soil, the process involves both 
seepage and erosion. 
 
The column size formed by the injected fluid is highly 
variable. That is the reason why most projects have 
to rely on previous experience on similar soils. There 
are a few numerical models available, but they seem 
to have the limitation of being unable to explain some 
field observations. 
 
The experiments were carried out in a two-
dimensional tank in order to investigate the soil 
cutting by a high pressure jet. The tank (1000mm 
width x 1000mm height x 100mm thickness) was 
filled with sand with a surcharge load applied at the 
top through air bags.  The front panel of the tank was 
made of glass, and this enabled the visual observation 
of the experimental process for the first time.  Pore 
pressure transducers were used during the 
experiments to monitor the pore water pressure 
changes. 
 



 
Figure 1: Tank used for the experiments 
 
From the tank experiment results, the growth of 
erosion boundary was established. It can be best 
described by an exponential function, although some 
other functions such as the critical velocity model 
also fit well with the data. 
 
The tank experiments show the influence of various 
parameters. It highlights the importance of the 
injection rate rather than the injection pressure in 
controlling the ultimate cutting distance. The pore 
pressure profile showed an increase at the erosion 
boundary as it moved further. This has brought the 
attention to the spoil backflow. 
 
A new model is proposed to estimate the radius of 
influence caused by a high pressure jet. It is governed 
by two limiting conditions: the soil resistance which is 
expressed in terms of effective stresses; and the 
pressure required to deliver the spoil material back 
to the surface. This model gives good estimation on 
the experimental results, and it is further developed 
for the actual jet grouting case using single fluid or 
double fluid systems. 
 

 
 
Kaushal Joshi 
St Edmunds College 
 
Supervisor: Professor Kenichi Soga 
Year:  4th 
PhD Topic: Long term performance and in-situ 

assessment of cement-bentonite cut-off wall 
 
Cement-bentonite cut-off walls to contain 
contaminated land is seen in research and practice 
for the last two decades in the UK, though there are 
still uncertainties about the long-term performance of 
these walls. This research is focused on the 
permeability, durability and strength – deformation 
characteristics of the wall material with respect to 
time under aggressive field conditions. The outcome 
of the research will be useful to design cement-
bentonite containment systems with a better 
understanding of the material’s behaviour.   
 
The investigation of field samples and laboratory tests 
have revealed that the performance of these 
containment walls are influenced by various 
parameters like aging, contaminant exposure, mixing 
of surrounding contaminated soil during construction, 
variation with depth of wall, ground water fluctuation 
and weathering action. Last year a series of triaxial 
experiments were conducted on fresh samples and 
samples taken from a test site constructed 11 years 
ago. As shown in Fgure 1 below, two small-strain 
submersible LVDTs were mounted on the specimen 
to measure local axial strain. The measured small 
strain stiffness compared well to those evaluated by 
S-wave velocity measurement using bender elements. 
The shear modulus starts degrading rapidly beyond 
0.1% axial strain, which is quite high compared to 
soils. 
 
Subjected to compression loading under realistic 

effective confining pressure ( kPa200'3 ≤σ ), the 
cement-bentonite material failed in tension as the 
effective minor principal stress approached zero. The 
design and interpretation based on the Su-analysis 
should be avoided and the use of effective stress 
analysis with tension cut-off criteria is recommended. 
At higher effective confining pressures, the shear 



failure is dominant and exhibits slightly higher peak 
strength compared to the specimens failed in tension.  
 

     
Figure 1: Triaxial test specimen with (a) Submersible local 
LVDT and (b) Bender elements 
 
Publications in 2008: 
 
1. Joshi K., Ng M. Y. A. and Soga K. (2008, 

accepted). Mechanical behaviour of 11 years old 
contaminated cement-bentonite material. 4th 
International Symposium on Deformation 
Characteristics of Geomaterials, IS-Atlanta, USA 

 
2. Joshi K. (2008). Long-term performance and 

assessment of cement-bentonite cut-off wall. Proc. 
10th BGA Young Geotechnical Engineers’ 
Symposium, London, UK, pp 26-27 

 
3. Joshi K., Soga K., Ng  M. Y. A. and Kechavarzi C. 

(2008). Durability Study of eleven years old Cement-
Bentonite Cut-off Wall Material. Proc. 
GeoCongress 2008: The Challenge of 
Sustainability in the Geoenvironment, New 
Orleans, USA, pp 620-627 
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Reginald B Kogbara 
Fitzwilliam College 
 
Supervisor: Dr Abir Al-Tabbaa 
Year:  1st 
PhD Topic: Cement-based 

stabilisation/solidification of contaminated soils 
 
I commenced my PhD in October 2007 after 
graduating from the Rivers State University of Science 
and Technology in Port Harcourt, Nigeria with a 
Bachelor of Technology in Agricultural and 
Environmental Engineering. In the final year of my 
undergraduate studies, I worked on a research 
project dealing with bio-remediation of petroleum-
hydrocarbon polluted soils, which stimulated my 
interest in contaminated land remediation. 
 
My PhD research entails investigations aimed at 
improving the robustness of stabilisation/solidification 
(S/S) technology for contaminated land remediation. 
It will investigate a number of important aspects 
including: 
 
(i) the biodegradation of organic contaminants 

within stabilised/solidified contaminated soils; 
(ii) investigation of the controlling design parameters 

for cement-based S/S; 
(iii) comparison of the effectiveness of a range of 

conventional and novel cementitious binders; 
(iv) developing a process envelope for cement-based 

stabilisation/solidification of contaminated soils. 
 
My first year of research has dealt with the first 
aspect. S/S with Portland cement is mainly effective 
and widely used for the treatment of heavy metals 
but has been less successful for the immobilisation of 
organics due to the interference of organics with the 
setting and hydration processes of cement. 
Moreover, it is thought that a more sustainable 
remediation would require biodegradation of 



organics not just immobilisation. However, the high 
alkalinity of Portland cement is unsuitable for 
biological activity while the optimum pH range for 
biodegradation (5.5 – 8.5) usually increases metal 
solubility. This has led to research into innovative low 
pH Magnesium Phosphate Cements (MPCs), which 
are potentially capable of facilitating biodegradation as 
well as immobilising heavy metals within a 
stabilised/solidified matrix. Thus, my research seeks 
to improve the understanding of biodegradation 
within stabilised/solidified contaminated soil systems 
through compost addition to the soil (to provide 
microbial life) and treatment with MPCs. The 
effectiveness of the process is assessed by monitoring 
of parameters like contaminant analysis, microbial 
enzyme activity as well as the engineering properties 
over time.  
 
The next stage of my PhD, addressing aspects (ii) to 
(iv), will be performed as part of the Technology 
Strategy Board funded project ProCeSS (Process 
envelopes for cement-based stabilisation/ 
solidification) led by University College London. 
 
 

 
 
Matthew Kuo 
Kings College 
 
Supervisor: Professor Malcolm Bolton 
Year:  1st 
PhD Topic: Bio-Geomechanics of Deepsea 

Marine Clays 
 
Recent investigations of offshore oil and gas sites off 
the coast of West Africa, with water depths ranging 
from 500 m to greater than 2000 m, have 
encountered clays with anomalously high undrained 
shear strengths at shallow sediment depths, as shown 
in Figure 1. These ‘high strength crusts’ are of great 
interest to the designers of deep-sea oil pipelines 

because they influence the depth of self-weight 
embedment that occurs when pipelines are laid on 
the seafloor. Of equal interest, however, is the sharp 
decline of shear strength with depth, returning to 
strengths generally associated with normally 
consolidated sediments by about one metre below 
sea floor (mbsf). This rapid reduction of strength may 
suggest a level of vulnerability of the crust, though to 
what extent is uncertain.   
 

 
Figure 1: Undrained shear strength profile determined 
from CPT showing a ‘crust’ between 0.5 and 1mbsf, 
(modified after Ehlers et al. [1]) 
 
The origins of these crusts, and why they apparently 
exist only within the top few metres of sediment, is 
currently unknown. This phenomenon is, however, 
not restricted to the West African deep sea clays 
(Hooper [2]). Similar crusts have been observed 
world-wide, so an understanding of their origins and 
their possible alteration by pipeline installation and 
operation is important for deep sea pipeline 
designers. This research hypothesises that bacteria 
and/or burrowing invertebrates (see Figure 2) may be 
involved in the formation of the crusts observed in 
these sediments. However, only the former is 
discussed here.  
 

 
Figure 2: Proposed mechanisms for bacterially-enhanced 
soil 
 
Mechanisms proposed for bacterial enhancement of 
sediment strength are shown in Figure 3, and 
described as follows: 
 



1) enhanced adhesion by ion exchange between 
bacteria and clay platelets; 

2) stranded bonding of clay platelets; 
3) reinforcement with ‘goo’ consisting of bacterial 

polysaccharides. 
 

 
Figure 3: Typical WA clay boxcore demonstrating evidence 
for burrowing invertebrate activity 
 
The direct influence of bacteria on soil properties is 
currently little understood, and their presence has 
largely been ignored in the geotechnical testing of 
sediments for pipeline design. Pipelines are laid on 
and within the upper few decimetres of the seabed 
and, therefore, into sediment potentially containing 
high numbers of bacteria. The sea bed is initially at a 
temperature of 4°C at these extreme water depths. 
Oil may emerge from wells into the pipelines at over 
160°C, however. I therefore propose to investigate 
the possible influence of bacteria on such sediments, 
and the possible short and long-term effects of a hot 
pipeline placed in contact with them. 
 
To investigate the influence on mechanical soil 
properties of specific culturable bacteria present in 
West African (WA) clay , two commercially available 
DNA extraction kits were used; QIAamp Stool Mini 
Kit (QIAamp) and ZR Soil Microbe DNA KitTM 
(ZR). Four samples of reconstituted WA clay were 
prepared following the procedures recommended in 
the kit. As only minimal amounts of DNA can be 
obtained using the extraction kits, the recovered 
DNA is ‘amplified’ using a polymerase chain reaction 
(PCR). The PCR process theoretically amplifies the 
existing DNA by a factor of over 109 (Howe [3]) 
using a simple, direct enzymatic process. The process 
involves heating and cooling cycles of a reaction mix 
containing the original DNA. This allows the melting 
and annealing of DNA strands to generate a 
complementary strand of each existing DNA strand. 
The process of repeated temperature cycling allows 
the PCR to be largely automated. To identify the 
amplified PCR products, DNA cloning was used to 
separate the different PCR products and obtain 
sequences from each. Cloning is required when 
general primers are used to differentiate between 

multiple amplified DNA with different sequences. The 
results suggested the presence of Marinobacter 
aquaeolei which provided a viable option for 
laboratory experiments based on its growth 
characteristics and occurrence in marine waters. 
 
To facilitate the testing of mechanical properties, 
including the undrained shear strength of sediment 
with and without the addition of M. aquaeolei, new 
laboratory testing equipment has been designed. The 
proposed experimental programme comprises a 
series of mini-ball penetrometer tests in three sterile 
subsamples of WA clay. The new hollow mini-ball 
(see Figure 4) is 25mm in diameter and manufactured 
out of brass.  A strain-gauged mini-proving ring inside 
of the ball allows the measurement of applied load 
during push-in and pull-out testing and has been 
designed to penetrate clay with a shear strength up 
to Su = 15kPa. This penetrometer has an area ratio of 
16:1 following the definition given by Yafrate et al. 
[4]. 
 

 

 
Figure 4: Internal strain-gauged proving ring of new brass 
mini-ball penetrometer 
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Leonard L. P. Lim 
Clare Hall 
 
Supervisor: Dr Rod Lynch 
Year: 2nd  
PhD Topic: In-situ Photocatalytic Remediation 

of MTBE in Groundwater 
 
I joined the Geotechnical and Environmental 
Engineering Research Group at University of 
Cambridge in April 2007 as PhD student, supervised 
by Dr Rod Lynch.  I received the Cambridge 
Commonwealth Trust - Special Cambridge Malaysia 
Bursary and Tunku Abdul Rahman Foundation 
Sarawak Scholarship to enable my research. 
 
MTBE in groundwater is a problem affecting many 
countries.  Methyl tert-butyl ether (MTBE) was 
introduced into petroleum (gasoline) to replace the 
lead compounds which were banned. MTBE improves 
the combustion in engines and makes the air cleaner. 
However, if the gasoline leaks out from underground 
storage tanks, which often happens, MTBE is very 
soluble in water and moves rapidly with the 
groundwater.  Although not thought to be very toxic, 
50 parts per billion is sufficient to destroy the taste of 
water, making it undrinkable. Conventional methods 
are either slow or ineffective: bioremediation is slow, 
and often ineffective at removing MTBE; air venting 
reduces the level of contamination, but its high 
solubility complicates its complete clean-up. 
 
My research aims to develop an in-situ photocatalytic 
reactor for attenuating MTBE contaminated 
groundwater, yielding non-toxic carbon-dioxide and 
water.  A previous project by Dr May Chan showed 
that MTBE is decomposed by this method in 

laboratory tests. The project would involve 
developing concepts for these clean-up methods, 
testing them in sand tanks in the laboratory, and then 
conducting some field tests on the best method.  We 
also have a link with Waterloo University in Canada 
who have an ideal test site for field testing.   
Generally, in-situ clean-up is preferred 
because legislation in UK and Europe prevents the 
release to the environment of partially cleaned-up 
water.  This method of in-situ water clean-up can be 
applied generally to the decomposition of organic 
compounds in groundwater.   
 
I have conducted the methylene blue (MB) test to 
evaluate the photocatalytic activity of the immobilised 
titanium dioxide.  The test was conducted to 
determine the suitable immobilisation procedure, 
including coating method, substrate, coating cycle and 
calcination duration and temperature.  The suitable 
immobilisation procedure of titanium dioxide was 
determined prior to the subsequent experiments.   
 
I have also conducted a similar test on a larger scale, 
i.e. column reactor, using another light source and 
larger catalyst area.  The results from the tests 
showed the potential of photocatalysis to be applied 
for groundwater remediation. 
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Figure 1: Methylene blue test for photocatalytic activity 
 
My future work involves the study of factors affecting 
the performance of a full scale photocatalytic reactor 
and simulation of the clean up. 
 



 
 
Panagiotis (Panos) Nikolopoulos 
Clare Hall 
 
Supervisors: Professor Kenichi Soga and Dr 

Richard Whalley (Silsoe Research Institute) 
Year:  2nd 
PhD Topic: NAPL pollutant in natural soils and 

its long term risk after remediation 
 
Non-Aqueous Phase Liquids (NAPLs) and are often 
trapped in soils of very complex structure. This 
heterogeneity of the natural subsurface systems leads 
to a complex entrapment and dissolution behaviour 
of the NAPLs. 
 
Due to preferential channelling and geological 
heterogeneities there are several scenarios of 
distribution of NAPLs after a spill. The entrapped 
NAPLs occupy either regions of low saturations  
(micro pores, ganglia, blobs) or regions of high 
saturations (pools of contaminant in zones of 
geological discontinuity or macro-scale properties).  
The challenge of this interesting problem is to 
investigate how these natural subsurface systems 
affect NAPLs dissolution and mass transfer into the 
ground water. 
 
This process of contamination is not thoroughly 
understood and the proposed research will help 
understand, quantify, and model the problem of mass 
transfer and NAPL contaminant transport from 
complex source zones through soil. 
 
I started my research in January 2005 and the 
following areas of interest summarise my work: 
 
1. 2-Dimensional multiphase flow modelling of 

NAPLs through unsaturated soil. The aim is to 
investigate the role of permeability discontinuities 
in the migration process of NAPLs in the 
subsurface. 

 
2. 3-Dimensional analytical model formulation of 

mass transfer from a single NAPL source. An 
analytical tool that predicts mass transfer from a 
NAPL source is developed based on theory of 
fluid mechanics in porous media and considering 

mass transfer phenomena. It is validated against 
experimental data. 

 
3. 3-Dimensional modelling of contaminant 

dissolution from a DNAPL zone in ground water.  
Governing parameters are investigated and the 
role of discontinuities and heterogeneities is 
identified so as to provide adequate 
methodologies for the assessment of the long 
term risk (Figure 1). 

 

 
Figure 1: NAPL dissolution from source zone and 
transport in heterogeneous domain. 
 
 
4. Dissolved aqueous phase transport through dual 

permeability media modelling. This subject 
involves formulation of theories for the 
parameterisation of flow properties of dissolved 
contaminants through soil with dual properties 
characteristics. Useful models that may be used 
as tools for prediction of the migration of 
hazardous compounds in real subsurface systems 
are investigated. Experimental validation of the 
aforementioned models was also conducted. 

 
5. Sorption of dissolved organic DNAPL 

contaminants on real soils was experimentally 
investigated. Also, principal phenomena that 
govern dissolved mass flux reduction through 
heterogeneous soils were separately analysed in 
a quantitative theoretical manner. The 
anticipated outcome of this analysis, combined 
with experimental evidence, is to provide a 
reliable tool of understanding the factors that 
dictate the degree of contaminant mass flux in 
realistic subsurface environments. 

 
 



 
 
Indrani Pal 
St. John’s College 
 
Supervisor: Dr Abir Al-Tabbaa 
Year: 2nd 
PhD Topic: Impact of monsoons in India on soil 

erosion and contaminant transport 
 
I am currently in my second academic year. In my 
first year, I produced quantitative estimations of 
seasonal and average annual monsoon rainfall induced 
soil erosion using historical observations of 
climatological variables such as precipitation which 
have been collected from the Indian Meteorological 
Department. Suitable models were chosen for this 
purpose. Furthermore, through various sensitivity 
studies I found that seasonal climate has a prominent 
role on causing soil erosion in India. Therefore, 
recent climatic changes will surely have effects on soil 
erosion in the country. 
 
Therefore, to study the patterns of climatic changes 
in India, in my second academic year, I have mainly 
looked at the statistically significant trends and 
variability in seasonal and annual precipitation and 
temperature amount and extremes based on 100-135 
years of data from India. I found that, rainfall is very 
variable in India, even at very local scale. 
Temperature extremes are increasing in all the 
seasons, which are at their maximum in the winter 
months, followed by autumn. Winter and autumn 
rainfall amounts and extremes are also increasing but 
spring and monsoon rainfall is decreasing (for a 
simple example – see Figures 1 and 2 below), which is 
important to this study for it has now been shown 
that it is also important to focus on the other 
seasons as well, while examining rainfall induced soil 
erosion problems.  
 

I attended two international conferences in Sweden 
and Hungary and presented papers on my first year 
research work in November 2007 and May 2008 
respectively. I am going to present a third paper at an 
International Conference in Amsterdam in October 
2008. I have submitted seven manuscripts to various 
international journals. 
 
In the final stage of my PhD I am collaborating with 
the Indian Institute of Soil Science, Bhopal, India to 
study contaminant availability through soil erosion 
from two major contaminated sites in India. One is 
Bhoj Catchment area in Bhopal, Madhya Pradesh, 
which is agriculturally polluted and causing major 
pollution in two Bhopal lakes, and the other is 
Sukinda Valley in Jajpur district of Orissa state in 
India, which is a chromite mining site and polluting 
the surrounding environment badly (Figure 3). No 
studies have been taken up so far in India that looked 
at soil erosion and associated nutrient and/or 
contaminant transport problems. I will be performing 
both qualitative and quantitative assessment of the 
problem, based on the data quality and availability. 
This will, in turn, help in assessing the impact of 
seasonal and annual rainfall induced soil erosion and 
pollutant linkage problems in those regions.  
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Figure 2 
 

 
Figure 3: Women workers in Sukinda Valley are exposed 
to contaminated dust and water 
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International Conference of ISCO (International 
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Hungary, May 2008, pp. 33 
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change’. In proceeding of: 8th Annual Meeting of 
the EMS / 7th European Conference on Applied 
Climatology (ECAC), September 2008 
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Sinéad Smith 
Clare College 
 
Supervisor:  Dr Abir Al-Tabbaa 
Year:  4th 
PhD Topic: Impact of Climate Change on 

contaminated land containment systems 
 
Contaminated land remediation is a major 
development issue in the UK. In-situ remediation 
techniques, including containment methods such as 
cover systems and stabilisation/solidification (S/S) 
remediation, are increasingly used to avoid off-site 
disposal of contaminated soil. However the retention 
of contaminants on site leads to concerns over long-
term performance. The management of contaminated 
land in the UK is based on risk assessment using 
current environmental conditions. Climate change is 
a major issue that threatens the long-term integrity 
and performance of many infrastructure systems 
including remediated sites. Certain future climate 
change scenarios could increase the risk of 
remediation failure. Limited literature studies have 
considered the impacts of climate change on 
contaminated land containment systems, although 
investigations in different parts of the world 
demonstrate that climatic factors have a significant 
influence on those systems. The literature review 
showed that certain climatic factors such as wet-dry 
and freeze-thaw cycles have a significant detrimental 
effect on containment systems. 
 
The objective of my PhD work was to experimentally 
investigate the effect of a number of climate change 
scenarios on the physical, mechanical and chemical 
performance of a contaminated soil, S/S remediated 
soils and cover systems, in order to determine the 
most critical parameters in terms of the soils, 
contaminants and climate scenarios and the potential 
magnitude of the impacts. These findings, combined 
with others from the literature, can then be used to 
assess the need for any technical adaptation and any 
potential change in the management strategies of 
contaminated land and the design of containment 



systems. Climate scenarios were designed to 
represent the years 2050 and 2080 and were 
imposed for two years in real time. In addition, 
numerical modelling was undertaken to predict the 
performance of a cover system to 2080. As climate 
change is a long term phenomenon, the effects of 
ageing were also investigated. The physical, 
mechanical, microstructural and chemical properties 
of each soil system were monitored during the two-
year climate scenarios. 
 
The results showed that certain climate change 
scenarios would increase contaminant mobility in 
contaminated soil and would have adverse effects on 
the performance of containment systems. 
Intermittent summer rainfall and flooding in winter 
were found to be the most damaging scenarios. The 
modelling work was able to simulate these impacts. 
The adaptation strategies proposed include frequent 
risk assessments for contaminated sites as the climate 
changes and more stringent design criteria for 
containment systems to allow for the potential 
damaging impacts of climate change. 
 
I am now working for URS Corporation in 
Wimbledon. 
 
Publications in 2007: 
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impacts on the physical and mechanical properties of 
stabilised/solidified contaminated soil. Proceedings 
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International Conference on Climate Change, 
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C., Moffat, A.J., Hutchings, T., Ridal, J., Garvin, S., 
Raco, M., Doak, J. and Dixon, T. Impact of and 
response to climate change in UK brownfield 
remediation. Proceedings of the Hong Kong 
Institution of Civil Engineers International 
Conference on Climate Change, Hong Kong, 
May 2007 
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G Senthil Arasu 
St John’s College 
 
Supervisor: Professor Malcolm Bolton 
Year: 3rd 
PhD Topic: Pipe-soil interaction of unburied 

pipelines in deepwaters 
 
I joined the Schofield Centre, Geotechnical Research 
Group in January 2005 as a researcher leading to a 
PhD. I had about four years of industrial experience 
mainly in the area of offshore structures, pipelines, 
and subsea installations before I started the research. 
I am affiliated to St John’s College. My research is 
jointly funded by the Cambridge Commonwealth 
Trust and the Engineering Department. 
 
I have been researching deepwater offshore pipelines 
and their interaction with the clay seabed. 
 
The growing demand for energy drives exploration 
for hydrocarbons off the coast to deep water. 
Pipelines are vital for product transport in any 
hydrocarbon field development. Pipelines in deep 
water are subjected to high temperature and high 
pressure. Consequently, they tend to buckle, walk, or 
may do both, depending upon their relative length 

and buckling capacity. Lateral buckling and pipe 
walking are major design issues for deep water 
pipelines. Understanding the pipe-soil interaction is 
the key for the design of pipelines. 
 
The core objective of my research is to understand 
the behaviour of axial and lateral pipe-soil interaction 
of unburied pipelines with the clay seabed. A series of 
experiments have been designed to address the 
problems. Lateral pipe-soil interaction is simulated 
using scale models in the Minidrum Centrifuge, 
whereas axial pipe-soil interaction is addressed using 
element and model testing methods at 1g.  
 
Axial pipe-soil response 
A simple interface shearing device (Camshear), based 
on element testing priciples, was developed at the 
Schofield Centre to simulate axial pipe-soil 
interaction. It can measure both the interface and 
internal strength of very low shear strength (1 kPa to 
5 kPa) clays, and can address a range of parameters 
within a short span of time utilising only a small 
quantity of soil sample.  
 
Model scale experiments using actual pipes were also 
designed to study the axial pipe-soil interaction 
behaviour. 
 
Lateral pipe-soil interaction 
An experimental device was developed at the 
Schofield Centre to simulate lateral pipe-soil 
interaction in the Minidrum Centrifuge. A miniature 
T-bar was also developed to characterise the model 
seabed. 
 
The pipe-soil interaction testing being carried out at 
the Schofield Centre is part of a Joint Industry 
Project entitled SAFEBUCK Phase 2 aimed at 
resolving design issues pertinent to unburied deep 
water pipelines and is organised by a conglomerate of 
oil companies, consultants, contractors, 
manufacturers, research institute and academic 
institution.  
 
I am also actively involved in industrial consultancy 
work relevant to pipe-soil interaction testing for real 
time industry projects. Recently a series of axial and 
lateral pipe-soil interaction tests were conducted for 
a BP project. I am also involved in pipeline upheaval 
resistance testing in the Minidrum Centrifuge for a 
project in the North Sea area. 
 
Publication in 2008: 
 
1. Thusyanthan, N.I., Ganesan, S.A., Bolton, M.D. 

and Allan, P. (2008). Upheaval resistance of 
pipelines buried in clayey backfill. The Eighteenth 
International Offshore and Polar Engineering 
(ISOPE – 2008) Conference, Vancouver, Canada 

 
 



 
 
Juan Brugada 
St Edmund’s College 
 
Supervisor: Professor Kenichi Soga 
Year: 2nd 
PhD Topic: Geomechanical behaviour of 

methane hydrate-bearing soils 
  
I completed my BSc degree in Civil Engineering at 
ITESM, Mexico. I pursued graduate studies at the 
University of Texas at Austin, where I received an 
MSc in Structural Engineering in 1997.  In 2003, I 
pursued graduate studies at Imperial College, where I 
received an MSc in Soil Mechanics.  After completing 
my graduate studies, I worked in the area of bridge 
engineering in Mexico and as a geotechnical engineer 
for Mouchel Parkman in London. 
 
I started my PhD at Cambridge in January 2006 with 
the financial support of the National Council of 
Science and Technology of Mexico (CONACYT). 
 
The study of geomechanical behaviour of methane 
hydrate-bearing soils has followed a continuum 
mechanics approach. Klar and Soga (2005) have 
formulated a coupled flow-deformation model in 
which the soil structure is assumed to consist of two 
separate continua (soil and hydrate), each of which 
has its own elasto-plastic behaviour. Different 
hypotheses have been formulated for methane 
hydrate formation at particle scale (pore-filling, 
cementation, grain-coating). However, there is little 
understanding on how the microscale processes 
relate to hydrate formation affect the geomechanical 
behaviour of sediments.  
 
The aim of my research is to study the effect of the 
different methane hydrate growth patterns on the 
geomechanical behaviour of hydrate-bearing soils. 
 
I am using the Discrete Element Method (DEM) to 
perform a micromechanical study, consisting of 
simulations of triaxial tests of soil with different 
methane hydrate saturations and simulating different 
hydrate growth patterns. 

The preliminary DEM results for the case of pore-
filling hydrates follow the same trend as the 
experimental results reported by Masui et al (2005):  
the strength of the hydrate-bearing sediment depends 
on the methane hydrate saturation. Presence of 
methane hydrate increases the shear resistance and 
enhances dilation in the sediment. 
 
The DEM results also show that an increase in 
hydrate particle size strengthens the contact force 
chain carrying the loads within the sediment. (see 
Figure 1). 
 
Future aspects of my research will include: 
 
1. Incorporating the probabilistic approach  

formulated by Santamarina et al (2007), which 
describes the growth of hydrates within the 
sediment (heterogeneous nucleation of 
hydrates). 

 
2. Compressibility simulated by DEM oedometer 

tests. 
 
3. Development of a constitutive model for 

methane-hydrate soils. 
 

        
(a)                                       (b) 

Figure1: Contact force distribution for hydrate particle 
diameters of (a) 0.02mm, and  (b) 0.06mm 
 



 
 
Sook Ling Lee (Tricia) 
Murray Edwards College 
 
Supervisors: Professor Kenichi Soga  
Year: 3rd 
PhD Topic: Numerical modelling of methane 

hydrate problems 
 
My PhD study in Cambridge was embarked upon 
when I received a scholarship from NGI/ICG in 
January 2006. Other funding that make my studies 
possible are from Advanced Industry and Science 
Technology (AIST), Japan and the Cambridge 
Commonwealth Trust.  
 
Natural occurring gas hydrate is a solid-like ice 
substance composed of water molecules forming rigid 
lattice cages with gas molecules, i.e. mainly methane 
gas, within its stability zone. The occurrence of gas 
hydrate is commonly found in offshore and 
permafrost regions. The two chief controlling factors 
of these occurrences are high pressure and low 
temperature with sufficient gas methane. Dissociation 
of gas hydrate is the process where gas hydrates 
change to gas state with larger volume occupancy. 
This phenomenon will take place when a considerable 
amount of heat increase or/and pressure reduction is 
introduced which moves its position out of its 
stability zone. 
 
The interest in gas hydrate is gaining its momentum 
internationally due to its potential geohazards, energy 
resources and as a greenhouse effect contributor. 
Hydrate related geohazards such as well bore 
stability and slope failures are the main concern in 
this study as the development of oil and gas 
exploration is rapidly advancing to deeper depths 
with the heightening risk of encountering gas hydrate. 
This undoubtedly poses a threat to the oil and gas 
industry for safe production. The common approach 
in the oil and gas industry is to avoid drilling 
operations in potential gas hydrate occurrence zones. 
However, releasing gas hydrate would become one of 

the potential energy resources; this strategy needs to 
be changed.  
To date, little is known about the natural mechanical 
properties of gas hydrate due to its ephemeral 
behaviour at atmospheric pressure. The presence of 
gas hydrate in soil sediments has a profound effect on 
altering the hydrate bearing soil deformation. 
 
Two main hydrate sites will be focused in this 
research; offshore Nankai Trough, Japan and onshore 
Mallik Mackenzie Delta, Canada. Among the 
parametric studies that will be carried out in 
investigating the well stability in the hydrate 
environment are: 
 
a. Effect of hydrate saturations; 
 
b. Effect of heat properties;  
 
c. Effect of hydrate reformation;  
 
d. Effect of depressurisation rates; 
 
e. Effect of well cement properties;  
 
f. Effect of construction sequences. 
 
One of the main objectives in this research is to 
understand the fundamental mechanism of methane 
hydrate related geohazards problems. Advancements 
of the current hydrate Code at Cambridge University 
will be made in the future. This study is aimed to 
have a better assurance in decision-making for oil 
drilling/production platform foundation locations as 
well as the determination of cost and risk related 
hydrate geohazards.  
 



 
 
Dedy Loebis 
 
Research Associate 
 
I obtained my first degree in Electrical and Electronics 
Engineering, with minor in Control Engineering from 
Trisakti University, Jakarta, Indonesia in 1997. After 
graduation, I joined IBM for a few months before 
moving to Toyota in their Production and Control 
Group. In 1998, I went to the University of Liverpool 
to study for an MBA in Industrialisation and  
Development. Having completed my study in 
Liverpool in 1999, I obtained a scholarship from the 
University of Sheffield to do MSc in Automatic 
Control and Systems Engineering. Between 2001 and 
2004, I worked as a research assistant studying for a 
PhD degree on the Hammerhead autonomous 
underwater vehicle project. This was a three year 
collaboration project between The University of 
Plymouth and Cranfield University. The project was 
funded by an EPSRC grant and sponsored by QinetiQ 
Winfrith, J and S Marine, Subsea 7 and South West 
Water PLC. My main responsibility was to develop an 
intelligent navigation system for the vehicle. 
 
My PhD research areas included optimal estimation, 
sensor fusion, artificial intelligence and system 
identification. Having completed my PhD in 2004, I 
worked as a Research  Fellow at the University of 
Plymouth on an EU project focusing on online 
monitoring of fermentation processes. I completed 
my contract in 2007. 
 
From July 2007, I Joined Cambridge University as a 
Research Associate in the Engineering Department 
working as part of the Project Neptune team 
(Professor Kenichi Soga, Dr Dick Fenner and Dr 
Peter Bennett) which aims to deliver sustainable 
water systems by optimising existing infrastructure. 
My areas of research are artificial intelligence and 
power harvesting. I am the first author of one book 
chapter, four journal papers and eight conference 
papers and also the winner of prestigious Stanley 
Gray Award from IMAERST. 
 

 
 
Hirotoshi Mori 
Churchill College 
 
Supervisor: Professor Kenichi Soga 
Year: 2nd 
PhD Topic: The SPH method to simulate river 

levee failures 
 
Personal History 
- 1997 Received Bachelor’s degree at Kyoto 

University in civil engineering; 
- 1999 Received Master’s degree at Kyoto 

University in landscape engineering; 
- Joined the Public Works Research Institute in 

Japan as a researcher in geotechnical engineering; 
- 2006 Matriculated at the University of 

Cambridge as MSc student; 
- 2008 Finished MSc course; 
- Re-joined the Public Works Research Institute in 

Japan as a senior researcher in geotechnical 
engineering. 

 
I have been developing a coupled soil deformation 
and fluid flow numerical code using the Smoothed 
Particle Hydrodynamic (SPH) method. The purpose 
of this study is to simulate the progressive failure of 
river levees. Results show great performance of the 
SPH code in simulating large deformation of earth 
structures. The following conclusions are made from 
the study: 
 
Computing speed 
The SPH method needs more computing power than 
the Finite Element Method (FEM). The interaction 
between different particle pairs needs to be identified 
at each time step anew, adding considerable 
computing cost. In order to speed up the 
computation, a new SPH package was developed 
using open source molecular dynamics code LAMMPS 
(Large-scale Atomic/Molecular Massively Parallel 
Simulator). By using a fast pair searching algorithm 
and a parallelisation algorithm provided by LAMMPS, 
this approach is inherently scalable and more than 
800 times faster than the original code when a case 
of 40,401 particles is run using 32 Central Processing 
Units (CPUs). 
 
 
 



Soil models and boundary treatments 
Two soil models, Mohr-Coulomb model and 
Modified Cam-Clay model, have been implemented in 
addition to the existing fluid model. Several boundary 
treatments including virtual (ghost) particle 
techniques and the Arbitrary Lagrangian-Eulerian 
(ALE) method are proposed and implemented to 
enforce displacement boundary conditions or 
pressure boundary conditions, which are commonly 
used in geotechnical engineering. The SPH package 
with the new soil models and the boundary 
treatments is tested by simulating various simple 
boundary problems. It shows that the results are 
identical to the theoretical values or Lagrangian code 
FLAC2D results. The proposed boundary treatments 
can be used for boundary conditions such as moving 
and/or slip boundary conditions that are common in 
geotechnical engineering. 
 
Soil-Fluid coupling 
Biot’s theory is used to build a coupling algorithm. It 
uses Darcy’s law for both saturated and unsaturated 
conditions. The model of multi-phase analysis consists 
of a seepage layer and a soil skeleton layer. The 
parameters for coupling (pore pressure, porosity and 
velocity of soil skeleton) are exchanged between the 
layers at each time step. The SPH package with the 
coupling algorithm is tested by simulating a bucket 
problem, a consolidation test and a column 
infiltration test. The results are identical to the 
theoretical values.  
 
Simulating a large scale levee failure 
experiment 
The SPH method was used to simulate a large scale 
levee failure experiment, in which the progressive 
failure was observed. The simulation utilised the soil 
model, the boundary treatments and the soil-fluid 
coupling algorithm developed in this study. The SPH 
package successfully reproduced the mode of the 
progressive failure qualitatively (see Figure 1). 
 

 
Figure 1: SPH simulation (colour; shear-strain 
development) 
 

 
 
Man Yin Albert Ng 
Churchill College 
 
Supervisor: Professor Kenichi Soga 
Year: 4th 
PhD Topic: Principles of Fracturing in 

Geomaterials 
 
I am now in the fourth year of my PhD research, with 
the topic of ‘Principles of fracturing in geomaterials’, 
which is funded by Cambridge Overseas Trust, 
EPSRC, Research Grants Council of Hong Kong, and 
Research Consortium for Methane Hydrate 
Resources in Japan (MH21 Research Consortium).  
 
Numerical model using finite difference code FLAC 
has been developed to simulate the hydraulic 
fracturing process under different flow boundary 
conditions and constitutive models. Material 
properties such as permeability, tensile strength and 
fracture toughness have been varied to show their 
effects on the hydraulic fracturing pressure and 
geomechanical response. The model is then used to 
simulate the hydraulic fracturing experiments of 
hollow cylinder cement bentonite.  
 
Four papers have been published in the past year, in 
which two papers are about physical and mechanical 
properties of cement bentonite cut-off wall, one 
paper is about the thermal effect on methane hydrate 
extraction and the remaining paper is about the 
numerical modelling of fracture propagation.  
 
The topics of two future journal papers have been 
decided, which will be about hydraulic fracturing 
experiments of cement bentonite (with Professor 
Kenichi Soga and Dr Assaf Klar), and mechanical 
properties of cement bentonite wall (with Professor 
Kenichi Soga and Kaushal Joshi).  
 
Publications in 2008: 
 
1. Joshi, K., Ng, M.Y.A. and Soga, K. (2008). 

Mechanical behaviour of 11 year old contaminated 
cement-bentonite material. Fourth International 
Symposium on Deformation Characteristics of 
Geomaterials, Atlanta, USA. 

 
  



2. Ng, M.Y.A., Klar, A. and Soga, K. (2008). J-integral 
based fracture model for fluid filled porous medium. 
First International FLAC/DEM Symposium on 
numerical modelling, Minneapolis, USA 

 
3. Ng, M.Y.A., Klar, A. and Soga, K. (2008). Coupled 

soil deformation-flow-thermal analysis of methane 
production in layered methane hydrate soils. 
Offshore Technology Conference, Houston, USA 

 
4. Joshi, K., Soga, K., Ng, M.Y.A. and Kechavarzi, C. 

(2008). Durability study of eleven years old cement-
bentonite cut-off wall material. GeoCongress 08, 
New Orleans, USA, 620 – 627 

 
 

 
 
Dilan Jeyachandran Robert 
Churchill College 
 
Supervisor: Professor Kenichi Soga 
Year: 2nd 
PhD Topic: Soil-Pipeline Interaction 
 
I started my PhD in October 2006 having completed 
my undergraduate studies at the University of 
Moratuwa, Sri Lanka in 2004.  I have been awarded a 
scholarship from the Cambridge Commonwealth 
Trust for the tuition fees and industry funds for the 
maintenance for the three years of study. 
Having completed my bachelor studies successfully 
with Gold, I joined industry to add some industrial 
experience to my career. After having worked at the 
State Engineering Corporation for one year as a Civil 
Engineer, I joined the geotechnical engineering group 
of the University of Moratuwa, Sri Lanka, where I 
worked under senior staff members in assisting the 
undergraduate teaching. 
 
Pipelines are very important lifelines of modern 
civilisation, transporting water, sewage, oil, natural 
gas and other materials. Important characteristics of 
buried pipelines are that they generally cover large 
areas and are subjected to a variety of geohazards. 
They can be damaged either by permanent 
movements of ground or by transient seismic wave 
propagation. Permanent ground movements include 
surface faulting, lateral spreading due to liquefaction, 
and land sliding. The research investigates the 

behaviour of pipeline subjected to permanent ground 
movements. 
An understanding of pipeline response in unsaturated 
soil is essential in pipeline design because of higher 
effective stresses and strengths involved in the 
unsaturated soil due to its suction. Rational designs 
require knowledge of the soil force resulting from 
relative soil-pipeline movement in unsaturated soil. 
Recent investigations at Cornell University show that 
the peak loads for lateral pipeline behaviour in dry 
and unsaturated sands are virtually the same. In 
contrast, recent experiments performed at the 
Pipeline Engineering Research Laboratory, Tokyo 
Gas, Japan (PERL) showed a higher peak load under 
the moist conditions compared to the dry conditions. 
 
Due to this contradiction, it is mandatory to 
investigate the accurate behaviour of pipelines under 
unsaturated conditions and to propose design 
guidelines accordingly. Laboratory experiments such 
as direct shear, permeability, compaction and soil 
moisture curve determinations have been carried out 
in order to describe this contradictory behaviour, 
based on the sand types which were used for pipeline 
experiments at Cornell and PERL. Furthermore some 
triaxial compression tests will be performed for the 
investigation of the mechanical behaviour of 
unsaturated soil. During the first part of my research, 
I investigated the effect of soil suction of unsaturated 
soil on soil-pipeline interaction more accurately with 
the use of the finite element package ABAQUS. Also, 
the developed soil-pipeline interaction models were 
validated against the tank test data from Cornell 
University and PERL. The practical implication of the 
findings will be discussed with Tokyo Gas, who are 
sponsoring this work. 
 
During the second part of my research, I plan to 
study the behaviour of pipeline crossing faults. The 
main aim of this research is to understand the 
behaviour of pipelines under extreme loading caused 
by fault movements due to an earthquake. The 
specific objectives here are: 
 
(i) to evaluate the magnitude of soil loading to a 
pipeline under various fault crossing conditions, 
 
(ii) to develop design guidelines and remediation 
methods to minimise the risk of pipeline failures. 
 
There will be a collaboration with Professor Tom 
O’Rourke of Cornell University, who is currently 
performing large scale model experiments of this 
problem. 
 
A series of three dimensional finite element analyses 
will be performed to evaluate the magnitude of soil 
loading applied to a pipeline that is subjected to fault 
movements. Different fault types and pipeline 
orientations will be considered. The investigation will 
use a finite element package ABAQUS EXPLICT and 
will utilise the existing user subroutines of advanced 
constitutive soil models developed at Cambridge to 



simulate realistic soil deformations around the 
pipeline.  

My research topic is the numerical investigation of 
local large deformation problems such as methane-
hydrate dissociation induced landslide and fractures. 
The main objective of my research is to develop 
multi-physics models of fluid flow coupled with soil 
deformation by a commercial Finite Deference 
Method (FEM) code FLAC and a currently developing 
mesh free method called the Smoothed Particle 
Hydrodynamic (SPH). 

 
 
 

 

 

  
The SPH method uses particles instead of elements 
and nodes that are mainly adopted for the Finite 
Element Method (FEM) and the FDM. The SPH 
method has the following advantages of simulating 
local large deformation in geotechnical engineering, 
compared to FEM or the Discrete Element method 
(DEM): 

 

 
Figure 1: pipeline crossing a lateral fault movement 
 
Based on the findings from the finite element 
analyses, a design guideline for a pipeline system 
crossing an active fault zone in both dry and 
unsaturated conditions will be proposed. In order to 
verify the adopted numerical analysis methods, the 
results will be compared to the data of large scale 
model experiments currently performed at Cornell 
University. Different remediation strategies will be 
considered with the assistance of WS Atkins, who is 
supporting this work, and the guideline will include 
any recommendations for their adaptation. 

 
a) the progressive local large deformation  such as 

fracturing can be easily simulated without using a 
complex extra technique such as adaptive 
remeshing; 

 
b) the interaction between particles is simply 

dominated by the continuum models and thus 
the difficulty of assigning interaction parameters 
can be avoided;  

  
c) mesh generation is not required and hence it can 

be utilised for multi-physical fully coupled model. 

 
 

 
My research is funded by National Institute of 
Advanced Industrial Science and Technology, Japan 
and by Churchill College Funding and Fellowship. 
 
 
 
 
 
 
 
 
 
 
 

Shun Uchida  
 Churchill College 

 

 
Supervisor: Professor Kenichi Soga 
Year: 1st 
PhD Topic: Methane-hydrate dissociation 

induced landslide and fractures 
 
I joined the Geotechnical Research Group at 
University of Cambridge in October 2006 as an MPhil 
student, after having completed my Bachelor degree 
in Civil and Environmental Engineering from Waseda 
University in Japan. For my MPhil degree, the 
numerical investigation of fracture prevention in 
wellbores was conducted. Here, the mechanisms of 
fracture initiation and propagation in saturated rock 
formation were investigated. In April 2008, I decided 
to continue my research as a PhD student. Steve’s leaving BBQ 



 
 
 
 
 
 
 

Research area:  
Earthquakes and 
Geohazards 
 
 
 
 
 
 
 
 
 

 
 
Arshad Ali 
 
Research Associate 
 
After graduating (Mathematics and Statistics) from 
University of Punjab Pakistan  in 2000 I obtained 
admission to Iqra University Pakistan  and passed my 
Master Degree in Computer Science in 2002.  I then 
joined a College as Network Administrator and 
Computer Teacher as well as working for the Rescue 
Services in Pakistan. After arriving in the UK, I passed 
my MSc in Telecommunication Technology in March 
2007 at Aston University. 
 
I am working at the Schofield Centre as a research 
associate for the UK-NEES(Network for Earthquake 
Engineering Simulation.  My responsibility is to design 
and maintain communication between the other 
collaborated Universities in the UK.  In this particular 
project we are working with Bristol University and 
Oxford University, but with the potential for 
expansion to other laboratories.  We provide the 
following facilities: 

1. Allow teleparticipation by remote users in tests 
performed in any of the three laboratories; 

2. Provide open access to consistently formatted 
data from tests in the three laboratories; 

3. Enable synchronous distributed tests between 
the three laboratories, maximising the size of 
structure that can be tested; and  

4. Allow the laboratories to link into the US NEES 
network. 

 
The system works as follows: 
 
The NEES Point-of-Presence server (NEESpop) is the 
main point of entry for NEESgrid services. This 
standardised server hosts the NEESpop software, 
which provides a variety of tools for collaboration, 
telepresence, and local data management, e.g. the 
Teleoperations Control Protocol, which allows 
remote users to control aspects of a physical 
experiment and the Streaming Data Service (NSDS). 
 
The Telepresence Management Server hosts the 
flexTPS software system, designed to enable the 
remote viewing and robotic control of live video over 
the internet using a standard web browser. 
 
The Distributed Data Repository allows users to 
manage data and metadata about NEES experiments 
and other activities. This component consists of local 
repositories, a central repository and archiving 
service, and a set of service protocols to link the 
repositories together and connect them with 
NEESgrid users, applications, and portal components. 
 
NEESdaq provides example programs for data 
acquisition, file formatting and NTCP-based control, 
implemented in LabView 8.1. 
 

 
Figure 1: NEES components and tasks exercised during 
an experimental test, including live monitoring of data and 
video 
 
Recently we tested our system (hardware and 
software) for remote control of live running 
experiments. This is first stage of testing the 
equipment.  Anyone can watch the live running 
 

http://www.pu.edu.pk/
http://www.iqra.edu.pk/
http://www.aston.ac.uk/
http://www-civil.eng.ox.ac.uk/research/structdyn/presentations/uknees.html
http://www-civil.eng.ox.ac.uk/research/structdyn/presentations/uknees.html


experiments under the following link 
http://neespop.eng.cam.ac.uk/portal. 
 
 

 
 
Ulas Cilingir 
Downing College 
 
Supervisor: Dr Gopal Madabhushi 
Year: 3rd 
PhD Topic: Behaviour of Tunnels in 

Earthquakes 
 
I received my BS degree in Civil Engineering from 
Middle East Technical University in 2003. After 
completing my second BS degree (double major) in 
Geological Engineering and my MS degree in Civil 
Engineering in 2005 at the same university, I joined 
the Geotechnical Research Group at the University 
of Cambridge. I am a member of Downing College. 
My research is supported by Yuksel Proje 
Uluslararasi AS, an engineering consulting company. 
 
My PhD research is entitled “Dynamic soil-structure 
interaction of tunnels”.  It involves dynamic centrifuge 
testing, image analysis of tunnel and soil 
displacements using Particle Image Velocimetry 
technique and Finite Eelement Modelling of tunnels of 
different flexibility, shape and embedment depth. The 
aim of the research is to clarify the mechanisms of 
the dynamic soil-structure interaction between the 
tunnel and the surrounding soil. 
 
A total of 11 centrifuge tests have been conducted on 
tunnels of different flexibility, shape and embedment 
depth. A special box with a perspex viewing window 
was used to record digital images from the 
earthquake tests. The digital images were then used 
to conduct Particle Image Velocimetry analysis, which 
enables the soil and the lining displacements to be 
measured. 
 
The same centrifuge models were simulated using 
finite element method. General purpose finite 
element code ABAQUS was used, which allows 
modelling of contact behaviour and customisation 
with user subroutines using FORTRAN code. 
 

Initial results show deviations from the results found 
by state-of-the-art analysis and design methods. It is 
evident that elastic, pseudo-static analyses with 
simple shear type of deformation mode are not 
correct ways of handling this complex soil-structure 
interaction problem. 
 

 
Figure 1: Centrifuge model in preparation 
 

 
Figure 2: Finite element simulation of a dynamic 
centrifuge test on circular tunnel showing the distribution 
of the vertical stresses during the earthquake 
 
Publications in 2007-08: 
 
1. Cilingir, U. and Madabhushi G. Observation of soil 

displacement around tunnels subjected to earthquake 
loading. 4th International Conference on 
Earthquake Geotechnical Engineering, 
Thessaloniki, 2007 

 
2. Cilingir, U., Thusyanthan, N.I. and Madabhushi, 

S.P.G. Centrifuge testing on flexible circular tunnels. 
1st Sri Lankan Geotechnical Society (SLGS) 
International Conference on Soil and Rock 
Engineering, Colombo, Sri Lanka, Special Paper, 
2007 

 
3. Madabhushi, S.P.G., Cilingir, U., Haigh, S.K. and 

Hazarika, H. Seismic behaviour of water front 
structures with tyre chip backfill. Submitted to 6th 

http://neespop.eng.cam.ac.uk/portal


International conference on Case Histories in 
Geotechnical Engineering, Washington DC, USA, 
2008 

 
4. Madabhushi, S.P.G., Cilingir, U., Haigh, S.K. and 

Hazarika, H. Finite element modelling of the seismic 
behaviour of water front structures. Submitted to 
12th International conference of the 
International Association for Computer Methods 
and Advances in Geomechanics (IACMAG), Goa, 
India, 2008 

 
 

 
 
Chang Shin Gue 
Churchill College 
 
Supervisors: Professor Kenichi Soga and 
  Professor Malcolm Bolton 
Year: 3rd 
PhD Topic: Submarine landslides simulation 

through centrifuge modelling 
 
I joined the Geotechnical Research Group in January 
2006 as a PhD Student. The financial support from 
the Norwegian Geotechnical Institute (NGI)/ 
International Centre for Geohazards (ICG) and the 
Cambridge Commonwealth Trust, which makes this 
research study possible, is deeply appreciated. 
 
My PhD research is concentrated on simulating 
submarine landslide flows using centrifuge modelling. 
Landslides occur in land as well as in offshore. 
However, rather little attention has been given to 
submarine landslides. Both land and submarine 
landslides have many similarities in terms of landslide 
mechanics. Nevertheless they have some significant 
and remarkable differences as well. In particular the 
unique characteristics of submarine landslides are a 
huge volume of mass movements and large travel 
distances at very gentle slopes.  
 

These submarine landslides have significant impact 
and consequences for offshore and coastal facilities 
such as oil and gas production wells, platforms, 
pipelines, seafloor communication cables, as well as 
marine habitats. Furthermore, submarine landslides 
may also trigger tsunamis by their own displacements, 
leading to considerable damages to properties and 
loss of life. Therefore, the knowledge and further 
understanding of submarine landslides are essential to 
mitigate these occurrences. 
 
Although considerable literature on submarine 
landslides exists; knowledge particularly in this field is 
still lacking. Most of these findings were obtained 
using 1g tests and it should be noted that the actual 
submarine landslides are very large while a scaled 
model in a 1g environment is relatively small, hence 
the stresses in such conditions are also small. It is 
questionable whether these findings are 
representative of the actual submarine landslides. 
Therefore, there has been a pressing need for 
research on submarine landslides, particularly 
through centrifuge modelling, in order to contribute 
further knowledge and understanding in this field. 
This will enable further innovative and economical 
engineering works both near coastal and offshore 
developments.  
 
A series of centrifuge tests were carried out to 
simulate submarine landslide flows on a very gentle 
slope. Experiments were conducted at different 
gravity levels to understand the scaling laws involved 
in the simulation of submarine landslide flows in 
centrifuge testing. The slope was instrumented with 
miniature sensors for measurements of pore 
pressure beneath the landslide flow. A series of digital 
cameras were used to capture the submarine 
landslide flow in flight. The results from centrifuge 
modelling will be compared with analytical solutions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 cm 

  
 

  Figure 1:  Submarine landside flow in the minidrum centrifuge 

 
 



 
 
Yasir Ramzan Khokher 
Wolfsen College 
 
Supervisor: Dr Gopal Madabhushi 
Year: 1st 
MPhil Topic:  Seismic Behaviour of Embedded 

Sheet Pile Retaining Walls 
 
I received my undergraduate MEng degree in Civil 
Engineering from University College of London in 
2005. After completing my degree, I joined a major 
engineering contractor, Costain, as a graduate 
engineer on the Channel Tunnel Rail Link project 
(CTRL), Contract 105: St Pancras Rail Station 
Refurbishment. I was responsible for various tasks 
during my two and a half year stay on the project and 
gradually rose to Section Engineer level.  
 
After the devastating October 2005 earthquake in my 
home country, Pakistan, I decided to join the 
Geotechnical Group of the Department of 
Engineering at University of Cambridge in October 
2007. A number of retaining walls, which were part 
of the transport infrastructure in Pakistan, suffered 
failure. The relief efforts were severely hampered for 
a number of days after the earthquake due to these 
failures. At CUED, I chose to carry out research in 
this area and therefore my MPhil thesis is entitled 
“Seismic Behaviour of Embedded Sheet Pile Retaining 
Walls”. Current design procedures are based on 
Mononobe-Okabe’s pseudo-static analysis which is 
simply an extension to the Coulomb’s wedge theory. 
However, due to continued concerns regarding the 
reliability of the method because of a number of 
reported failures, the topic is being revisited.  
 
My current research focuses on the dynamic 
centrifuge testing of embedded sheet pile retaining 
walls. In previous studies, most researchers have 
opted to use the bending moment strain gauges on 
the retaining walls. However, it has been decided that 
during this study, in addition to using bending 
moment strain gauges, earth pressure cells will be 
used to measure earth pressures on either side of 
the embedded wall.  

The main objectives during the research will be as 
follows:  
 
• To study the performance of earth pressure cells in 

static and dynamic conditions; 
 
• To compare centrifuge test results with the 

Mononobe-Okabe’s method of analysis; 
 
• To study the influence of relative density of backfill 

on the seismic behaviour of retaining wall; 
 
• To study the influence of embedment 

depth/retained height ratio in static and dynamic 
conditions; 

 
• To study the influence of wall stiffness on the 

seismic behaviour of retaining wall; 
 
• To link earth pressures with bending moments and 

displacements; 
 
• To calibrate between Micro-Electro Mechanical 

System (MEMS) Accelerometers with rotation data 
from Linear Variable Differential transformers 
(LVDT) measuring displacement of wall at two 
points. 

 
The research aims to contribute to the knowledge 
for better design of retaining walls in areas vulnerable 
to earthquakes. 
 
 

 
 
Christopher C. Y. Lo 
Trinity College 
 
Supervisors: Professor Malcolm Bolton and 
  Dr Helen Cheng (UCL) 
Year: 2nd 
PhD Topic: The mechanics of granular flows 

through discrete element analysis 
 
This year has been the second year of my PhD study 
in Cambridge. My research work is about 
understanding the mechanics of naturally-occurring 
granular flows, by investigating the micromechanical 
natures and mechanisms using 3-dimensional Discrete 
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Element simulations. This research is funded by 
Trinity College and the Cambridge Overseas Trust. 
 
The complex dynamics of granular media is of great 
interest in diverse areas including geophysics, 
engineering applications and industrial processes. 
Understanding the mechanics of dense granular flows 
is of particular importance in debris avalanche studies 
and their runout prediction. In many instances, 
classical Coulomb frictional model is incapable of 
explaining the extraordinary long runout and mobility 
for these naturally-occurring catastrophic mass flows. 
 
Despite the considerable efforts and developments 
made by previous researchers on flowing granular 
media (such as the shallow water equations in fluid 
mechanics. the Savage-Hutter equations for steady 
inclinated flows), it is not yet clear how well these 
equations will apply to large-scale flows. Moreover, 
the multi-phase nature of granular avalanches (they 
can mimic the bahaviour of a solid, liquid and gas) and 
phase transition have made constitutive modelling 
complicated yet challenging.  
 
For these reasons, much of my second year work has 
been focused on exploring the mechanics in some of 
the simplest kinds of flow configuration – the collapse 
of initially vertical cylinders of granular material. DEM 
simulations have been performed by lifting granular 
‘columns’ of varying geometries and under different 
inter-granular parameters, aiming to investigate their 
influence on the axi-symmetric spreading behaviour. 
The results have been very promising – with the 
numerical simulations closely mimicking those found 
in experiments and hydrodynamic simulations. I 
observed that the collapse dynamics is dependent on 
the initial aspect ratio of the column (aspect ratio = 
height/ radius) and independent of the inter-granular 
friction. Two distinct flow regimes are derived for 
the final runout distances: a linear scaling for aspect 
ratio less than ~2 and a power-law scaling for aspect 
ratio exceeding ~2. 

=Tt

 
A new phase of work has been embarked earlier this 
year to study the micromechanics of rockfalls. At 
present, much is unknown about the physics behind 
their high mobility and activity. There is also a 
pressing need for engineers to understand the soil 
behaviour involved when granular flows ‘resolidify’ as 
it stops naturally or upon reaching a boundary. With 
a better knowledge on their mechanics, hazards 
could be better predicted and rockfall protective 
barriers would be adequately designed to save human 
lives and infrastructure in mountainous areas. 
 
DEM simulations are being carried out at the 
moment to help us answer these mysteries. Using the 
software PFC3D numerical assemblies, made up of 
boulders, are thrown down an inclined plane. By 
monitoring the microscopic deformations and their 
macroscopic behaviour, we aim to study the flow 
characteristics and the phase transitions involved. Of 
even greater significance is the identification of 
criteria for re-solidification of the fast-moving 

avalanche, which promisingly will shed light on the 
safe design of retaining structures and runout 
predictions. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 1: Snapshots of granular column collapses with 
aspect ratios of 0.2 (left) and 5 (right). This highlights the 
dependence of initial geometries on the flow mechanics.  
 
 

 
 
Sadia Saleh 
Girton College 
 
Supervisor: Dr Gopal Madabhushi 
Year: 1st 
MPhil Topic: Hydrodynamic Response of Dams  
 
After major earthquakes, safety of dams become a 
major concern. Earthquakes pose extensive stresses 
on dams in the form of lateral inertial forces. In 



addition, the impounded reservoir behind the dam 
induces significant hydro-dynamic pressure above the 
persisting hydrostatic pressures. Therefore, while 
designing for seismic effects on dams and other 
hydraulic structures such as water front quay walls, it 
is very important to take into account the 
hydrodynamic pressure of water in addition to 
seismic inertial forces. 
 
Significant research has been carried out in this 
context during the past two decades. Theoretical 
estimates such as proposed by Westergaard (1933) 
and subsequently modified by Chopra et al (1967) 
exist in the literature to evaluate the hydrodynamic 
load on dams. Substantial progress has also been 
achieved in mathematical modelling. However, little 
experimental data exists to verify these theoretical 
predictions and mathematical models. 
 
This research aims at investigating the hydro-dynamic 
response of dams induced by earthquake using 
dynamic centrifuge modelling. 
 
The project consists of three parts: 
 
1. The first part consists of investigating the 

hydrodynamic response of a very flexible dam 
fixed at the base. The dam is modelled by 
aluminium plates. 

 
2. In the second phase the hydrodynamic response 

of a very rigid concrete dam model will be 
looked at for two foundation conditions: first on 
a flexible foundation and then on a rigid 
foundation. 

 
3. The third phase will aim at testing a weaker 

concrete model to study the hydrodynamic 
response of dams when cracks develop. 

 

 
Figure 1: Aluminium model ready to test in the centrifuge 
 

 
Figure 2: Concrete dam model ready to test in the 
centrifuge 
 
 

 
 
Mark E Stringer 
Peterhouse College 
 
Supervisor: Dr Gopal Madabhushi 
Year: 1st 
PhD Topic: Piled foundations in Liquefied Soils 
 
After completing my undergraduate studies at the 
University of Cambridge, I spent a year working 
offshore in the oil industry for Shell before rejoining 
the Geotechnical group in January 2008 with the 
award of an EPSRC studentship. 
 
My research over the coming years will aim to clarify 
some aspects of pile behaviour during earthquakes, 
specifically the manner in which loads are carried 
throughout piles.  In general loads carried by a pile 
can be split into two categories: the load which is 
carried in bearing at the pile tips, and load which is 
carried as shaft friction along the pile’s length.  
During a liquefaction event, the soil loses its ability to 
sustain shear forces, and therefore shaft friction loads 
must be redistributed.  The mechanisms for this, and 
the extent to which this occurs, is not fully 
understood and so forms an important part of my 
research. 



 

 

During the course of their PhD studies, Dr 
Bhattarcharya and Dr Knappett showed that under 
the right conditions, both buckling and settling failure 
mechanisms were possible for axially loaded piles in 
liquefied deposits.  My research will therefore extend 
their research and attempt to further clarify which 
mechanism dominates in different situations.  As a 
preliminary, I carried out a centrifuge test to 
investigate the effect of a permeable base layer, 
overlain by a less permeable layer, which is shown in 
Figure 1. 
 
My main activity since returning to the Group has 
been to concern myself with an aspect of model 
preparation: that of the saturation process.  In the 
past, the saturation of models has been controlled 
manually by a researcher, who has had to remain on 
site to ensure that the desired rate of saturation is 
not exceeded. I have been working on the 
implementation of a computerised system which, by 
altering the head driving the saturation process, can 
control the rate of the saturation.  The benefits of 
the system are mainly in the consistency that this 
new system can offer.  The rate of saturation is 
continually monitored, so adjustments are made 
automatically as soon as they are required, which 
leads to a more constant rate of saturation for the 
whole process.  The computerised system clearly 
also removes the need for the researcher to be 
available to monitor the process, allowing other work 
to be carried out without distraction.  Since no 
human monitoring is required, model saturation can 
be allowed to run 24 hours a day with confidence, 
which enables reduced rates of saturation to be 
selected, which helps to reduce the hydraulic 
gradients which can otherwise disrupt the model. 

Figure 2: Schematic of the computerised saturation 
system 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 

 
 
 
 
 
 
 
 

 

Figure 1: MS01 loaded and ready to test…  
 

The Chancellor and Vice Chancellor look on as Dr 
Thusyanthan describes his work with tsunami resistant 
designs for coastal houses in Sri Lanka 



2007-08 Geotechnical Seminars 
 
 
Michaelmas Term 2007 
 
A predictive model for instabilities in sands 
Professor Jose Andrade, Civil and Environmental 
Engineering, Northwestern University, USA 
 
Evolution of microstructure and the critical state of 
granular materials 
Professor Leo Rothenburg, Department of Civil and 
Environmental Engineering, University of Waterloo, 
Ontario, Canada 
 
The Wikipedia entry on “Shear strength (soil)” 
Emeritus Professor Andrew Schofield (CUED) 
 
Niels Krebs Ovesen:  His legacy in physical modelling 
Professor Sarah Springman, Institute of Geotechnical 
Engineering, Zurich, Switzerland 
 
Field performance, centrifuge modelling and 
numerical analysis of induced trench rigid culverts 
Professor Arun Valsangkar, Department of Civil 
Engineering, University of Brunswick, Canada 
 
NAPL contaminant dissolution in heterogeneous soils 
Panos Nikolopoulos (CUED) 
 
Long term performance and in-situ assessment of 
cement-bentonite cut-off walls 
Kaushal Joshi (CUED) 
 
Distributed fibre optic strain measurement of 
geotechnical structures 
Hisham Mohamad (CUED) 
 
Lent Term 2008 
 
Recent investigations of debris flow behaviour using 
an experimental flume 
Dr Lis Bowman, Department of Civil Engineering, 
University of Canterbury, New Zealand 
 
Insight into the creep behaviour of soils using 
Discrete Element Method 
Fiona Kwok (CUED) 
 
Interaction behaviour of pipeline and clay seabed 
Senthil Arasu (CUED) 
 
Deformation and failure processes in geologic 
materials at scales from grains to basins. 
Processor Ronaldo Borja, Department of Civil and 
Environmental Engineering, Stanford University 
 
Properties and applications of sustainable reactive 
magnesia cements 
Martin Liska (CUED) 

 
 
 
Easter Term 2008 
 
Stiffness of Sands 
Dr Sadik Oztoprak, Istanbul University, Turkey 
 
Modelling of Geo-structures subject to climate 
forcing 
Associate Professor Jayantha Kodikara, Geomechanics 
Group, Department of Civil Engineering, Monash 
University, Australia 
 
Embodied energy as an environmental impact 
indicator for geotechnical infrastructures 
Chris Chau (CUED) 
 
Geotechnics in the Water Sector 
Tim Blower, Mott MacDonald, Cambridge 
 
Application of two novel magnesia-based binders in 
stabilisation/solidification treatment systems 
Srinath Iyengar (CUED) 
 
The strength and stiffness of jacked piles in sand 
Andrew Deeks (CUED) 
 
Critical Excitation Methods for Important Structures 
Professor Izuru Takewaki, Department of Urban and 
Environmental Engineering, Kyoto University, Japan 
 
The geotechnics of deepwater pipelines 
David White, Professorial Fellow, Centre for Offshore 
Foundation Systems, University of Western Australia 
 
Physical Modelling of Critical Infrastructure Systems 
Subjected to Natural Hazards 
Professor Tarek Abdoun, Civil and Environmental 
Engineering Department, Rensselaer Polytechnic Institute, 
New York, USA 
 
 

http://www.talks.cam.ac.uk/talk/index/8059
http://www.talks.cam.ac.uk/talk/index/8059
http://www.talks.cam.ac.uk/talk/index/8332
http://www.talks.cam.ac.uk/talk/index/8332
http://www.talks.cam.ac.uk/talk/index/9839
http://www.talks.cam.ac.uk/talk/index/9668
http://www.talks.cam.ac.uk/talk/index/9668
http://www.talks.cam.ac.uk/talk/index/10016
http://www.talks.cam.ac.uk/talk/index/10016
http://www.talks.cam.ac.uk/talk/index/11827
http://www.talks.cam.ac.uk/talk/index/12796
http://www.talks.cam.ac.uk/talk/index/12796


2007-08 Visitors 
 
 
Mr Riccardo Conti 
Visiting Student, University of Rome, Italy 
 
Mr Piero Falciglia  
Visiting Student, Department of Civil Engineering, University of Salerno, Italy 
 
Dr Yusuke Kobayashi 
Railway Technical Research Institute, Tokyo, Japan 
 
Associate Professor Jayantha Kodikara 
Geomechanics Group, Department of Civil Engineering, Monash University, Australia 
 
Mr Giovanni Lanzano 
Visiting Student, University of Naples, Italy 
 
Dr Xianfeng Ma 
Assistant Professor, Tongji University, China  
 
Mr Paolo Marzano 
Visiting Student, University of Rome, Italy 
 
Mr Sho Miyazaki 
Visiting Student, Kyoto University, Japan 
 
Dr Sadik Oztoprak 
Istanbul University, Turkey 
 
Professor Arun Valsangkar 
Department of Civil Engineering, University of Brunswick, Canada 
 
Associate Professor Wan Zuhairi bin Wan Yaacob 
School of Environmental Sciences and Natural Resources, University of Kebangsaan, Malaysia 
 
Mr Alessandro Sidore 
Erasmus Exchange student, Cagliari University, Sardinia 
 
Mario Uda 
Erasmus Exchange student, Cagliari University, Sardinia 
 
 
 



Leavers in 2007-08 
 
 

 
Dr Marwa Al-Ansary 
PhD Title:  Stabilisation/Solidification and Pelletisation 

of Petroleum Drill Cuttings 
To:  Shell Global Solutions International, Amsterdam, 

The Netherlands 
 

 
Mr Steve Chandler 
 

 
Dr Johnson K H Chung 
PhD Title:  Effects of Piles on Tunnels 
To:  GCG Asia (Hong Kong) 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
Dr Paulo Lopes de Coelho 
PhD Title:  In situ densification as a liquefaction 

resistance measure for bridge foundations 
To:  Lectureship, University of Coimbra, Portugal 
 

 
Mr Tom Johnston 
 

 
Dr George Marketos 
PhD Title:  An investigation of crushing and 

compaction bands in granular material 
To: The National Oceanography Centre, 

Southampton 
 



 
Dr Abir Osman 
PhD Title:  Durability and Mechanical Properties of 

Deep-Mixed Clays 
To:  Atkins Global, UK 
 

 
Dr James H T Ransley 
 

 
Mr Frank Sixsmith 
 
 

 
Dr Sinéad Smith 
PhD Title:  Impact of climate change on contaminated 

land containment systems 
To:  URS Corporation, UK 
 

 
Dr Dave White 
To: Professorial Fellow, COFS, University of 

Western Australia, Perth 
 

 
Dr Yueyang Zhao 
PhD Title:  In Situ Soil Testing for Foundation 

Performance Prediction 
To:  Skanska UK 
 
 



 

Administrative Staff 

 Kristian Pether 

 

 Anama Lowday 

 

 Chris Knight 

 

 Amanda Pyatt 

 

 Richard Adams 

 

 Zelda Stuck 

 
Computer Officer 
 

 Tim Ablett 

 
Technical Staff 
 

 John Chandler 
 

 Chris McGinnie 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact addresses: 
 
Department of Engineering 
University of Cambridge 
Trumpington Street 
Cambridge 
CB2 1PZ 
United Kingdom 
 
Schofield Centre 
Department of Engineering 
University of Cambridge 
High Cross Site 
Madingley Road 
Cambridge 
CB3 0EL 
United Kingdom 
 
Research Group Administrator 
Amanda Pyatt 
Telephone 01223 332717 
 
Administrator to Professor R J Mair 
Zelda Stuck 
Telephone 01223 332653 
 
Administrator to Professor M D Bolton and 
Manager of the Schofield Centre 
Anama Lowday 
Telephone 01223 742365 
 
To obtain further copies of the year book 
contact Anama Lowday 
al326@eng.cam.ac.uk 
 
Visit our website: 
http://www-civ.eng.cam.ac.uk/geotech.htm 
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