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1 INTRODUCTION 
 
Ireland has experienced substantial economic devel-
opment since the last national report on geotechnical 
education (Lehane et al. 2000) and this has fuelled 
unprecedented growth in the construction industry. 
Over the past few years, the number of new dwell-
ings per capita built in Ireland has ranked among the 
highest in Europe, exceeding UK figures by a factor 
of four. The Irish government has sanctioned some 
significant infrastructure projects, the most notable 
of which is the €752 million Dublin Port Tunnel, 
opened in December 2006. The 2.25km long twin 
tunnel is the longest urban tunnel in Europe. 

All of this activity has generated an increased de-
mand from consultancies, contractors and local au-
thorities for civil engineers. Most undergraduate 
civil engineering and construction programmes have 
witnessed considerable increases (>30%) in student 
throughput in the last decade. Civil engineering pro-
grammes in Ireland have traditionally been broad-
based, intended to equip graduates with the skills 
needed to work in all primary areas of the profes-
sion.  

The importance of geotechnical engineering is 
highlighted at an area stage in all institutions, al-
though soil mechanics is only formally introduced as 
a module in second or third year once pre-requisite 
modules in solid and fluid mechanics have been de-
livered. While time devoted exclusively to geotech-
nical engineering totals less than 10% of the total 
number of contact hours, the topic is a popular 
choice for final year projects and there is ample op-
portunity to specialise in this area at postgraduate 
level.  

The emphasis in early modules is on theoretical 
soil mechanics, whereas later modules address spe-
cific geotechnical applications and construction chal-
lenges, with particular attention afforded to Irish 
ground conditions. Therefore, syllabi do not cover 
topics such as seismic and cold-climate engineering 
or soils such as calcareous or residual soils. Due to 
the increasing pressure to construct on marginal 
soils, various new forms of ground improvement 
(such as vibro-replacement and soil mixing) are re-
ceiving greater coverage in recent times. An increas-
ing awareness of sustainable practice and the impact 
of engineering on the environment are conveyed in 
all modules, including geotechnical engineering. 

2 OVERVIEW OF UNDERGRADUATE 
GEOTECHNICAL EDUCATION 

2.1 Degree Programmes and Graduate Numbers 

Irish universities have traditionally offered 4-year 
honours Bachelors degrees in engineering, known as 
Level 8 degrees. In 2008, the four universities re-
ferred to in Lehane et al. (2000) – the National Uni-
versity of Ireland Galway (NUIG), Trinity College 
Dublin (TCD), University College Cork (UCC) and 
University College Dublin (UCD) – will collectively 
produce in the region of 330 Level 8 graduates in 
civil and/or environmental engineering (Figure 1). A 
Level 8 degree is currently the minimum standard 
recognised for chartered status by Engineers Ireland 
(EI), the professional body in Ireland responsible for 
monitoring the standards of courses and graduates in 
all branches of engineering. 
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 In response to the Bologna Declaration, the Irish 
universities above will roll out 5 year Masters of En-
gineering (Level 9) programmes starting no later 
than the Autumn of 2009, to align with the continen-
tal European norm. Two of the universities will have 
launched 5 year Level 9 programmes before 2009; 
UCD introduced a new Structural Engineering and 
Architecture programme in 2006 and the University 
of Limerick (UL) is due to unveil a brand new civil 
engineering programme in 2008. This Masters quali-
fication will become the minimum educational re-
quirement for engineers seeking chartered status by 
EI. At the moment, the Irish government funds all 
four years of the Level 8 programmes (i.e. all under-
graduate fees are paid) but has no commitment to 
cover the fifth and final Level 9 year. There is con-
cern that this may deter school-leavers from choos-
ing engineering at third-level in the future.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Anticipated number of Level 8 graduates from Irish 

Universities in 2008 

 

Large numbers of civil engineering graduates are 
supplied by nine Institutes of Technology (ITs), 
mainly at Levels 6 and 7, where the emphasis has 
traditionally been placed on the practical rather than 
the academic aspects of the profession. However, 
many of these ITs are now producing Level 8 gradu-
ates in either 4 or 5 years. Expected graduate num-
bers for 2008 from three ITs – Athlone (AIT), Cork 
(CIT) and Carlow (ITC) – are shown in Figure 2. It 
should be noted that the majority of Level 6 gradu-
ates will proceed to Level 7, and many Level 7 
graduates will proceed to Level 8. 
 Many institutions, including UL, NUIG and ITC 
offer programmes in construction management, 
which also incorporate significant instruction in geo-
technical engineering. 

2.2 Instruction at Irish Institutions 

Lehane et al. (2000) noted that the soil mechanics 
and geotechnical engineering (SM/GE) module 

learning outcomes from Irish universities are largely 
the same but the approaches used to achieve these 
differ somewhat, as a function of the tradition and 
ethos of the individual civil engineering pro-
grammes. A breakdown of core (compulsory) con-
tact hours at the five universities is presented in Fig-
ure 3. Both UCD and TCD offer options in addition 
to the core hours identified in Figure 3. The figures 
for NUIG, TCD, UCC and UCD are totals for the 4 
years of the current Level 8 programmes (their Level 
9 programmes are still in planning). The figures for 
UL are the anticipated totals for the 5 year Level 9 
programme. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2: Anticipated number of Level 6, Level 7 and Level 8 

graduates at Irish Institutes of Technology in 2008 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Breakdown of the contact hours at Irish Universities 

 
The core time devoted to geology is similar across 

all universities, but courses in engineering geology 
and rock mechanics are offered as 4

th
 year options at 

NUIG and TCD respectively. Geology is substan-
tially covered in a 2-day field trip at UL as part of a 
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second year module. In most cases, geology is not 
taught by engineers and the all-important link be-
tween geology and soil mechanics is often lost on 
undergraduate students. 
 ITs generally have considerably higher SM/GE 
contact hours than the universities. By way of exam-
ple, the total contact hours for Level 8 candidates at 
AIT, CIT and ITC are shown in Figure 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Breakdown of the contact hours at Irish Institutes of 

Technology 

 

 A variety of textbooks are recommended to the 
students, some of which are listed in Table 1. 
Craig’s Soil Mechanics has been an established fa-
vourite textbook in Ireland, although Budhu’s Soil 
Mechanics (with interactive CD-ROM) is an emerg-
ing preference for many academics. Commercial 
software used in teaching includes PLAXIS 2-D, 
Seep/W and Slope/W, CATIGE, various pro-
grammes from the Oasys GEO suite and MS Excel. 
Many engineering courses are now supported by 
internet-based learning systems such as Blackboard, 
Sakai TEL and Moodle. 
 
 
Table 1: Some preferred SM/GE textbooks 
 

[1] Barnes, G.E., Soil Mechanics, Principles and Practice, Pal-

grave Macmillan 

[2] Budhu, M. Soil Mechanics and Foundations, Wiley 

[3] Craig, R.F. Craig’s Soil Mechanics, Spon Press 

[4] Powrie, W. Soil Mechanics, Concepts and Applications, 

Spon Press 

[5] Smith, I. Smith’s Elements of Soil Mechanics, Blackwell 

Publishing 

[6] Tomlinson, M.J. Foundation Design and Construction, 

Longman 

[7] Whitlow, R. Basic Soil Mechanics, Prentice Hall 

 

2.3 Some features of the various institutions 

The reader is referred to Lehane et al. (2000) for 
some of the particular, and in some cases, identifying 
characteristics of undergraduate geotechnical educa-
tion at the various institutions. Some updates are 
now provided.   
 
- A state of the art new engineering building (at a 

cost of approximately €60m) is currently being 
designed for NUIG, with summer 2010 as the ex-
pected occupation date. It is likely that this build-
ing will have geotechnical instrumentation in the 
foundations and the ground, providing valuable 
field data for classroom instruction, while serving 
as an interesting research project in its own right. 

 
- Finite Element Modelling is being used more 

widely at undergraduate level. For example, 
PLAXIS 2-D is used at UCC to assist 3

rd
 year 

students to explore steady state seepage in the vi-
cinity of geotechnical structures. The 4

th
 year op-

tional geotechnical engineering course at TCD in-
cludes two design workshops in which the 
students receive a tutorial on the use of PLAXIS. 
The students are then required to carry out de-
tailed designs in accordance with Eurocode 7 for 
(i) a strip foundation and (ii) an anchored sheet 
pile retaining wall. In each design case, the stu-
dents compare the design predictions by numeri-
cal analysis with those already determined using 
hand calculations. 

 

- As part of the 4th year geotechnical engineering 
courses at TCD and NUIG, the students receive 
tuition on the use of the SLOPE/W software pro-
grams after which they are required to assess the 
stability of an earth embankment constructed on 
soft ground deposits.  

 
- The merits of problem based learning (PBL) in 

engineering are being recognised in Ireland. UCD 
has included some PBL in its geotechnical engi-
neering modules. Students work in groups for one 
week and present scheme design solutions for 
typical problems (i.e. deep foundations and base-
ments). The new engineering programme at UL 
will have PBL as its core philosophy. More in-
formation on this approach can be found in Phil-
lips and McCabe (2008). 

 
- The construction boom has provided more inter-

esting and challenging geotechnical projects than 
ever before, and all institutions have availed of 
the opportunity to witness these activities first 
hand. Such site visits have included major infra-
structure projects, deep basements and the Dublin 
Port and Limerick tunnels.  
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3 OVERVIEW OF POSTGRADUATE 
GEOTECHNICAL EDUCATION 

 

3.1 Research Projects 

Lehane et al. (2000) noted that there were typically 
about 12 Masters (Level 9) or PhD (Level 10) re-
search students per year graduating eight years ago, 
and that it would be a challenge to sustain this level 
of postgraduate activity once the economic boom 
lured students into industry. This in fact has proved 
to be the case, with ≈ 30 MSc/PhD students regis-
tered with NUIG, UCD, TCD, UCC and UL at the 
time of writing. 
 Typical national bodies that have funded geotech-
nical research include Enterprise Ireland, the Irish 
Research Council for Science and Engineering 
Technology, Sustainable Energy Ireland, the Envi-
ronmental Protection Agency and the National 
Roads Authority. In general, national research fund-
ing agencies have been slow to recognise the value 
of engineering research to the economy, with a dis-
proportionate amount of money directed towards the 
sciences. Within civil engineering, much of the fund-
ing is commanded by topical research related to en-
ergy and the environment, with traditional or main-
stream disciplines such as structural geotechnical 
engineering receiving scant support. As a result, it is 
proving difficult to attract research students into geo-
technical engineering. Also, for this reason, links 
with industry in Ireland and the U.K. are particularly 
important, and most academics have strong links 
with specialist geotechnical consultants and contrac-
tors. Examples of research projects being carried out 
at the universities and ITs at the moment are listed in 
Table 2. 
 The aforementioned MSc and PhD research de-
grees typically take 2 and 4 years respectively to 
complete. TCD offers a taught Masters in Civil En-
gineering, which has an advanced Ground Engineer-
ing module. 
 
Table 2: Examples of research projects at Irish third-level insti-

tutions 

 

Conformance testing of lime stabilisation 

Development of failure mechanics in soil due to tunnel boring 

Effective stress behaviour of piles and pile groups 

Embankments on soft clays/silts 

Engineering properties of peat 

Field testing and modelling of vibro-replacement in soft soils 

Geo-engineering properties of sludge and mine tailings 

Geotechnical properties of Cork gravels 

Geothermal energy  

Ground vibrations due to tunnelling 

Landfill geotechnics 

Reliability of geotechnical designs to Eurocode 7 

Slope stability 

 

3.2 Geotechnical Trust Fund 

The Geotechnical Society of Ireland (GSI) is a very 
active sector of Engineers Ireland, and the engage-
ment of academics with the GSI is high. The activi-
ties of the GSI help to generate income for a Geo-
technical Trust Fund that was initially established 
with profits from the 9

th
 European Conference on 

Soil Mechanics and Foundation Engineering, held in 
Dublin in 1987. The fund is used to finance annual 
awards for geotechnical research in Irish universi-
ties. This funding has been successful in attracting 
students to embark upon research in geotechnical 
engineering. In addition, the Society sponsors the at-
tendance of one or two young geotechnical engineers 
(working in research or practice) at the European or 
International Young Geotechnical Engineers Confer-
ence each year. The candidates are chosen based on 
oral presentations and written abstracts adjudicated 
by a panel from the GSI Committee.  

4 GEOTEACH 

Given Ireland’s small geographical extent, there is 
considerable scope to pool experiences, resources 
and expertise among the engineering departments of 
the universities and ITs. With this in mind, the first 
two authors of this paper established GEOTEaCH in 
2006, a forum for academics in the universities and 
ITs to discuss matters related to geotechnical educa-
tion. There are in excess of 30 lecturers who are eli-
gible to participate in the forum.  It is intended that 
GEOTEaCH will lead to improved student experi-
ences of SM/GE in all Irish third-level institutions. 
Moreover, it is hoped that this initiative will lead to 
a much-needed increase in the numbers of geotech-
nical specialists in Ireland.  
 While the forum will concentrate initially on is-
sues relating to undergraduate education, it is likely 
that research will be added to the remit of the forum 
before long.  

 

5 CONTINUING PROFESSIONAL 
DEVELOPMENT 

Every year, the GSI organises 6-8 lectures on various 
geotechnical topics. Many of these lectures are in-
spired by major engineering projects that have taken 
place throughout Ireland, while some are based on 
research being performed at the universities. A 
prominent international guest lecturer is invited to 
address the GSI every year; examples of guests in 
recent years include Prof. William Powrie (Univer-
sity of Southampton, U.K.), Prof. John Burland (Im-
perial College London, U.K.) and Prof. David Frost 
(Georgia Tech., U.S.A.).  



 The GSI also arrange themed seminars and con-
ferences on topics of direct relevance to the Irish 
geotechnical industry. In 2007, a very successful 
conference on Soft Ground Engineering took place, 
at which experiences from Ireland, U.K. and Scan-
danavia were shared. It is also planned to host a con-
ference on Engineering in Glacial Till during the 
2008-2009 lecture season. 

6 DISCUSSION 

At the time of writing, there are many significant 
changes afoot in engineering education and the geo-
technical industry in Ireland. A discussion of some 
of the most important of these issues follows. 

 
- With the advent of 5-year Masters programmes 

in 2009, there is considerable scope to extend the 
student’s exposure to geotechnical engineering 
by offering additional courses, longer projects 
and longer work placement durations. However, 
the number of geotechnical academics is still 
quite low (averaging 2 per university and 3 per 
IT) and these numbers will need to be increased 
if research is to continue to flourish in geotech-
nical engineering.  

 
- Some Irish universities have been going through 

a process of restructuring in recent years. This 
restructuring has involved a move from a three-
term to a two-semester structure for the academic 
year. This has taken place at the same time as, 
and partly in response to, the move in Europe 
towards the modularisation of university courses 
with a harmonised system of credits (known as 
ECTS or the European Credit Transfer System). 
This system has been developed so that students 
can obtain recognition for courses taken in dif-
ferent European countries, facilitating the 
movement of students within Europe under the 
Socrates programme. This modularisation proc-
ess may also facilitate Irish geotechnical students 
in one university to take courses in another uni-
versity in Ireland (particularly in year 5 of the 
Masters degree). The long-standing Socrates stu-
dent exchange programme between TCD and 
INSA Lyon is an example of student transfers 
that already take place. 

 
- As well as harmonisation due to modularisation, 

the implementation of Eurocode 7, the new 
European standard for geotechnical design in Ire-
land and all other CEN (Committee Européen de 
Normalisation or European Committee for Stan-
dardisation) member countries will lead to har-
monisation of geotechnical design in Europe by 
31 March 2010. This will affect geotechnical 
education in Ireland because Eurocode 7 is based 

on the limit state method, with partial factors ap-
plied to characteristic values, and is very differ-
ent from the existing geotechnical standards used 
in Ireland, which are based on overall factors of 
safety and allowable stresses. Two of the advan-
tages of Eurocode 7 are that all geotechnical en-
gineers in Ireland will use the same design 
method, which is not the case at present, and 
geotechnical design will be brought into line 
with structural design. Already, the concepts in 
Eurocode 7 and design examples based on Euro-
code 7 have been introduced into some courses 
in Irish institutions, for example for foundation 
design in the geotechnical engineering courses at 
TCD and AIT, and the other universities and ITs 
are planning to include Eurocode 7 in their cur-
ricula. 

 
- The introduction of taught modules as part of 

PhD programmes in Irish universities is under 
consideration at present. If these taught modules 
are introduced, it will mean that universities will 
need to offer a greater variety of advanced level 
courses in geotechnical engineering. However, 
although it seems likely that these modules will 
be introduced eventually, they are unlikely to be 
introduced in the immediate future because of, as 
noted above with regard to the number of geo-
technical academics, the low number of engi-
neering academics in Irish universities.  

7 CONCLUSIONS 

The first decade of the 21
st
 century has been an ex-

citing time for the Irish geotechnical industry, with 
many substantial and challenging projects under-
taken countrywide. Despite an increase in graduate 
numbers from civil engineering and construction 
programmes at the universities and ITs, there re-
mains a shortage of geotechnical specialists. At the 
same time, changes are taking place in engineering 
education at third-level which impact upon geotech-
nical engineering education. These issues have been 
addressed in this paper and are summarised below. 
 
- The move from 4-year to 5-year professional 

engineering programmes will allow more time 
for soil mechanics and geotechnical engineering 
and an opportunity to meet the new demands of 
the buoyant geotechnical industry. The latter is 
discussed in McCabe and Phillips (2008). 

 
- The possible introduction of geotechnical mod-

ules as part of PhD programmes would further 
enhance expertise in geotechnical engineering, 
but staff-student ratios must be improved if the 
research output is to remain high. 

 



- Modularisation and semesterisation will facili-
tate student transfers and exchanges both within 
Ireland and with European universities. Further 
harmonisation will result from the adoption of 
Eurocode 7 as the geotechnical standard in Ire-
land. 

 
- Information technology is playing an increasing 

role in geotechnical education, with a growing 
trend towards the use of finite element packages 
for educational purposes. The challenge for edu-
cators is to encourage these new skills while still 
retaining enough time to do justice to the basic   
soil mechanics concepts.  
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