
INTERNATIONAL SOCIETY FOR 

SOIL MECHANICS AND 

GEOTECHNICAL ENGINEERING 

This paper was downloaded from the Online Library of 
the International Society for Soil Mechanics and 
Geotechnical Engineering (ISSMGE). The library is 
available here: 

https://www.issmge.org/publications/online-library 

This is an open-access database that archives thousands 
of papers published under the Auspices of the ISSMGE and 
maintained by the Innovation and Development 
Committee of ISSMGE.   

https://www.issmge.org/publications/online-library


1 INTRODUCTION 
 
In 2006, the authors of this paper established 
GEOTEaCH, a national forum for Irish third-level 
lecturers to share their experiences of geo-
engineering education and to pool expertise and re-
sources. The genesis of GEOTEaCH reflects the au-
thors’ eagerness to stimulate enthusiasm among stu-
dents for geo-engineering with a view to attracting 
them into this challenging and rewarding profession.  

As part of the authors’ ongoing research in geo-
engineering education, a survey was carried out to-
wards the end of 2007 to gauge how geo-engineering 
education is perceived to meet the demands of Irish 
industry in the 21

st
 century. The recent economic 

boom (known as the ‘Celtic Tiger’) has fuelled the 
growth of the construction industry to unprecedented 
levels. Civil, environmental engineering and con-
struction management programmes are very heavily 
subscribed and there is a deficit of geotechnical en-
gineers in Irish industry. It was felt that a survey of 
geotechnical professionals would shed light on the 
appropriateness of geo-engineering education today 
given the changing demands of the profession in the 
past decade. The survey findings provide some valu-
able information for educators in Ireland and abroad. 
Relevant background on geo-engineering education 
in Ireland may be found in the national report to this 
conference (McCabe et al 2008) and in Lehane et al. 
(2000). 
 
2 SURVEY FORMAT AND PROFILE OF RE-
SPONDENTS 
 
The survey was presented using an internet-based 
template (http://www.surveymonkey.com) and a link 
to the survey was distributed by email to the data-
base of the Geotechnical Society of Ireland (84 
members) and to individuals and small groups 

known to the authors. The total valid response of 72 
represents 50% of the total circulation. 

Respondents were asked to choose one of the op-
tions shown in Table 1 to describe the organisation 
in which they work. In the context of Irish industry, 
civil/structural engineering consultants and civil en-
gineering contractors engage periodically in geo-
engineering as part of a much wider remit, whereas 
specialist geotechnical consultants and contractors 
work full-time on the geo-engineering aspects of 
projects. Site investigation, piling and ground im-
provement contractors are examples of specialist ge-
otechnical contractors.                

 
Table 1:  Breakdown of respondents by employment 
  

Employment Description % of Respondents 

Civil / Structural Engrg. Consultant 73.2 

Specialist Geotechnical Consultant 

Civil Engrg. Contractor 

12.7   

 2.8 

Specialist Geotechnical Contractor   9.9 

Other   2.8 

 
Figure 1 shows that the overall survey response cap-
tures a wide spectrum of experience levels. Im-
portantly, a significant proportion of the responses 
have come from engineers with sufficient experience 
to have fully formed opinions on the association be-
tween education and practice. 

In Ireland, the minimum educational standard for 
chartered professional status is currently an accredit-
ed undergraduate (or Bachelors) degree, obtained in 
4 years at universities, although an additional year 
may be necessary if the students start in an Institute 
of Technology. Figure 2 illustrates that 94% of re-
spondents have attained this educational level. Over 
half of the respondents also have a postgraduate 
qualification, including 8 of the 9 specialist geotech-
nical consultants and 5 of the 7 specialist geotech-
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nical contractors. Chartered professional status has 
been attained by 42% of respondents, which has tra-
ditionally required at least 4 years responsible engi-
neering experience in addition to the aforementioned 
Bachelors degree. However, 2009 will mark the ad-
vent of 5-year Masters programmes at Irish universi-
ties, which will align with the continental European 
norm and become the new minimum educational re-
quirement for chartered status. The University of 
Limerick will introduce a brand new 5-year Masters 
programme in civil engineering in 2008, one year 
ahead of the other universities. 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
Figure 1:  Respondents’ experience  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2:  Respondents’ qualifications 

3 VIEWS ON CURRENT GEOTECHNICAL 
EDUCATION 

Those surveyed were asked to comment on whether 
(i) geotechnical engineering and (ii) engineering ge-
ology are given sufficient priority in undergraduate 
engineering or construction programmes. Interesting-
ly, none of the respondents agreed strongly with ei-
ther statement, which is likely to be a reflection on 
the wide scope of civil engineering syllabi in Ireland. 
It may be deduced from Figure 3 that there is poten-
tial to give geotechnical engineering greater priority. 
However, the engineering geology figures provide 
greater cause for concern, with 57% of respondents 
disagreeing or strongly disagreeing with the affirma-

tive. This finding presents a major challenge for ed-
ucators to draw out the applied aspects of geology 
for students and to pinpoint its direct relevance to 
many geotechnical projects.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3:  Responses to the statement that “Geotechnical Engi-
neering and Engineering Geology are given sufficient priority in 
engineering and construction programmes” 

 
 
A brief list of soil mechanics concepts (Table 2a) 
and geotechnical engineering applications (Table 2b) 
was provided and each respondent was asked to rate 
the relevance of each to his/her day-to-day activities. 
The weighted averages in Table 2 (derived from the 
rating scale shown below) exceed 4 for all 13 head-
ings and vindicate their inclusion in third-level mod-
ules. 

 
   Rating Scale 

Very Relevant = 5     Little Relevance = 2 

Relevant = 4       No Relevance = 1 

Neutral = 3  

 
Table 2: The relevance of (a) Soil Mechanics concepts and (b) 
Geotechnical Engineering applications to the day-to-day work of 
the respondents   

                                          (a) 

Soil Mechanics concept Weighted average 

Basic soil parameters (water content and 

Atterberg limits, density, void ratio etc.) 

4.4 

Shear strength 4.4 

Compressibility 4.3 

Permeability, groundwater flow 4.2 

Stress distribution beneath loaded areas 4.2 

Effective stress 4.1 

  (b) 

Geotechnical Engineering application Weighted average 

Site Investigation methods 4.6 

Earthworks / Ground Improvement 4.5 

Shallow Foundation Design 4.5 

Retaining Structures 4.4 

Slope Stability 4.4 

Deep Foundation Design 4.3 

Embankments on Soft Ground 4.3 
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It is of interest that the applications in Table 2(b) 
have in general been given a higher weighted aver-
age than the concepts in Table 2(a). It is also note-
worthy that effective stress is regarded as the least 
relevant of all of the topics provided even though it 
is fundamental to many of the others; this serves as a 
reminder to educators that we can never be compla-
cent in our efforts to explain and reinforce its im-
portance!  

Another series of topics is shown in Table 3; these 
topics are specialist in nature and are not routinely 
covered at Bachelors level. Respondents were asked 
to identify one or more of these topics which they 
felt should merit inclusion in civil engineering sylla-
bi, but they could specify topics additional to the list 
if desired. Over 63% of the respondents identified a 
need to include lectures on contaminated land, which 
reflects the ever-increasing development of brown-
field sites in Ireland over the last decade coupled 
with a greater awareness of environmental and 
health issues. Load transfer platform design also fea-
tured highly in the list of priorities, and the interest 
in geotechnical finite element modelling reflects its 
escalating use for design work in Irish consultancies.  
 
Table 3:  Specialist topics believed to merit inclusion at third-
level 

 

Specialist topic % of Respondents 

Contaminated land 63.4 

Load transfer platform design 49.3 

Laterally loaded pile design 36.6 

Geotechnical finite element modelling 35.2 

Landfill design 31.0 

Tunnelling 25.4 

 
 
Two respondents made the important point that 

specialist topics such as those in Table 3 should not 
be included at the expense of the fundamentals (i.e. 
in Table 2a), but could be incorporated in the final 
year of the impending 5-year Masters programmes. 
There is also an opportunity for universities to offer 
modules on one or two of these specialist topics and 
perhaps to allow student transfer between universi-
ties in the final year so that they may mix and match 
options as desired.  

The perceived benefits of postgraduate education 
versus mentored experience of young graduate engi-
neers was explored in the survey. The strong value 
placed by industry on incorporating significant expe-
rience into the first five years after graduation 
emerges in Figure 4. This relatively one-sided re-
sponse is perhaps a little surprising given that over 
50% of respondents have postgraduate qualifications 
themselves as shown in Figure 2. Over 56% of the 
respondents felt that a single year taught postgradu-
ate programme with four years experience best 
served a graduate of five years. However, several re-

spondents pointed out that it may not be optimal to 
take a taught postgraduate programme immediately 
after the Bachelors qualification; more benefit could 
be gained by taking it following some professional 
experience. Nevertheless, this result appears to en-
dorse the decision by the Engineers Ireland to move 
to a five year Masters degree as the minimum educa-
tional standard for Chartered status.  

It should be noted that the low value placed on 
PhDs as apparent in Figure 4 is a function of the re-
stricted time for significant industrial experience 
within five years of a Bachelors award. The benefits 
to industry of having a geotechnical engineer with a 
PhD accrue in the longer term.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 A = 5 years experience 
 B = 4 years experience + 1 year taught postgraduate course 
 C = 3 years experience + 2 years research Masters 
 D = 1 year experience + 4 year PhD  
 
 
Figure 4:  Preference for spending the first five years spent after 
Bachelors qualification  

 
Using the same weighting scale as for Table 2, avail-
able Continuous Professional Development (CPD) in 
the geo-engineering area was rated as 3.9 for its use-
fulness to engineers and 3.8 for the interest level in 
the topics offered. However, the accessibility of 
CPD was rated as 3.3 which reflects in part the con-
centration of CPD offerings in the capital city of 
Dublin. A considerable proportion of the CPD in 
geotechnics is provided by the Geotechnical Society 
of Ireland, which includes lectures and seminars (see 
McCabe et al. 2008). Some seminars and courses are 
also provided by specialist contractors.  
 The survey identified a wish-list of CPD topics 
which includes the following: general ‘refresher’ 
courses in soil mechanics, contaminated land, up-
dates on emerging technologies used to improve soft 
soil deposits (i.e. soil mixing) and guidance on the 
appraisal of the accuracy and reliability of field and 
laboratory test data. A demand for hands-on courses 
on geotechnical design to Eurocode 7 and guidance 
on the various forms of contract and contract admin-
istration were also identified. 
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4 OTHER EDUCATIONAL CHALLENGES  
 
The survey also required respondents to specify 
which non-technical skills would benefit a graduate 
embarking upon a career in geotechnical engineer-
ing. Over half of the responses mention the im-
portance of written and verbal communication skills, 
areas in which engineers are traditionally believed to 
be weak. Irish universities dedicate time to honing 
students’ presentation skills; for example, civil and 
environmental engineering students at NUI Galway 
deliver at least five Powerpoint presentations to staff 
and peers between 2

nd
 and 4

th
 year and have special-

ist tuition and feedback from a Public Relations ex-
pert. However, while presentation skills can be im-
proved with experience and is often largely a 
confidence building exercise, poor writing skills are 
much more difficult to rectify at third-level. Other 
non-technical skills considered important include re-
port writing, project management, time management 
and an awareness of geotechnical risk. 
 The industry also felt that an ability to identify and 
describe soils and the experience of various site in-
vestigation techniques should be gained in early ca-
reer, so ideally first employment should involve as-
signments working with a ground investigation 
contractor. There is mixed opinion, however, on 
whether educational establishments need to prepare 
graduates for the practical side of the industry. It is 
encouraging to educators that many respondents rec-
ognize that the role of third-level institutions is first 
and foremost to provide the theoretical basis and 
problem solving skills relevant to the various 
branches of civil engineering, and that the practical 
application of these skills is primarily the responsi-
bility of industry. Many institutions (such as NUI 
Galway and the University of Limerick) incorporate 
an obligatory industrial placement for undergradu-
ates as part of their programmes. Students find that 
this helps them to appreciate the marriage of theory 
and practice in the profession.  
 Case histories (especially high profile ones, such 
as the €752m Dublin Port Tunnel) can help promote 
the profession in many ways. First of all, they can 
inspire the student much more than standing around 
a triaxial test can! Case histories are arguably the 
best method of showing that geotechnical engineer-
ing is not just about theory, testing or experience in 
isolation, but is a combination of all three, as por-
trayed by Burland’s soil mechanics triangle 
(Burland, 1987). Such large projects can also be 
used to raise the profile of the geotechnical engineer, 
although additional work needs to be done to raise 
the status of engineers to be on a par with other pro-
fessionals such as those practicing medicine or law. 
Lessons from forensic engineering are also very 
powerful as students are usually fascinated by fail-
ures and this can be exploited to highlight how ge-
otechnical engineering can solve or preferably avoid 

such problems. Phillips (2008) gives some clear ex-
amples of how geotechnical failures can be effective 
tools in classroom teaching.  
 
 
5 CONCLUSION 
 
This paper has provided some interesting insights in-
to the views of Irish industry on geo-engineering ed-
ucation, these are summarized below: 
 
 There is scope for improving the priority given 

to the fundamentals of geotechnical engineering 
and geology in engineering programmes, as well 
as increasing pressure to add supplementary top-
ics such as ground improvement and contami-
nated land. The advent of the new 5-year Mas-
ters degree in Ireland may provide an 
opportunity to address both of these issues.  

 
 The standard of geotechnical education in Ire-

land is highly regarded from a technical point of 
view, but the industry feels that civil engineer-
ing programmes need to supplement these with 
skills such as report writing and some apprecia-
tion of project management and construction 
contracts. 

 
 The new five year Masters programme starting 

in 2009 (2008 in The University of Limerick) is 
likely to serve the needs of the Irish geotech-
nical industry well. 

 
 Case histories and forensic engineering were 

identified by industry as very powerful tools at 
the disposal of educators to inspire students into 
a career in geotechnical engineering.  
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