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1 INTRODUCTION 

1.1 Background 

The education system in New Zealand is broadly 
based on the British model, with progression through 
primary, intermediate and secondary levels in public 
schools.  The secondary school prepares students for 
tertiary education and also vocational training.  The 
National Certificate of Educational Achievement 
(NCEA) is offered at three levels via a wide range of 
courses and subjects.  NCEA Level 3 is comparable 
overall to the British A Level or the Year 12 Higher 
School Certificate in Australia. 

 
Entry to degree study at tertiary education insti-

tutes is achieved by gaining a minimum of 42 NCEA 
credits at Level 3 or higher and satisfying literacy 
and numeracy requirements as well as meeting sub-
ject and level specifications for the particular course 
of study. At the tertiary level a system of points is 
prescribed by the New Zealand Qualification Au-
thority (NZQA). Each point is roughly equivalent to 
10 hours work which can be made up of formal lec-
ture contact, assignments, tutorial work, self directed 
learning, revision or laboratories. Most papers at the 
tertiary level are 10 - 15 points and a student is ex-
pected to take 60 points per semester – 120 
points/year. 

 
In New Zealand there are 36 public tertiary insti-

tutes, including eight universities, twenty one insti-
tutes of technology and polytechnics, four colleges 
of education and three wananga (Maori institutes) 

1.2 University admission requirements 

Only two of the eight universities offer comprehen-
sive engineering degrees, the University of Auckland 
(UoA) and the University of Canterbury (UoC) at 

Christchurch.  Entry to both these universities is re-
stricted and students must achieve NCEA level 3 
with their best 80 credits at Merit in 5 subjects with 
maths and physics. International students admitted 
with a GPE 4.4 in International Baccalaureate or 
Cambridge International examination systems. 

Three other universities offer courses in the ap-
plied geology area with courses at various levels in 
subjects related to engineering geology. 

1.3 Other Institutions  

Of the 21 institutes of technology, 11 provide cours-
es in civil engineering.  The general entry require-
ment is for a student to have gained at least 16 cred-
its in their best four Sixth Form Certificate subjects 
or equivalent.  For engineering the criteria is 20 
credits in their best four Certificate subjects (includ-
ing mathematics, graphics and one science-related 
subject).  Alternatively a minimum of 48 credits at 
NCEA Level 2 and above with the requirement of 
mathematics, graphics and one science-related sub-
ject.  These institutes provide a wide range of pro-
grammes from diplomas to degrees as well as in two 
cases graduate diplomas. 

1.4 Distribution  

Although New Zealand is a rural economy the 
population of around 4.2 million is concentrated in 
the main centres: Auckland, Hamilton, Wellington, 
Christchurch and Dunedin.  The majority is in the 
North Island with over one third based in the Auck-
land region and further north. The universities are 
situated in the major centres throughout New Zea-
land.  Five in the North Island including two in 
Auckland and three in the South Island.   
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Table 1.  Institutes offering Civil Engineering Programmes 
 

Institution Region Programmes 

University of Auckland   Auckland Bachelor of Engineering (Hons) Civil Engineering 
Master of Engineering 
Doctor of Philosophy 

University of Canterbury  Christchurch Bachelor of Engineering with Honours (Civil Engineering) 
Master of Engineering 
Doctor of Philosophy 

Bay of Plenty Polytechnic Tauranga National Diploma of Road Transport Management - L5 

Christchurch Polytechnic 
Institute of Technology 

Christchurch Diploma of Engineering (Civil)  

Manukau Institute of 
Technology 

Auckland Diploma in Engineering (Civil)  

Northland Polytechnic Whangarei Diploma in Engineering (Civil) - Year 1  

NZ Institute of Highway 
Technology 

Taranaki Diploma in Engineering (Civil) 
Diploma in Highway Engineering  
Bachelor of Engineering Technology (Highways) 

Open Polytechnic Distance Bachelor of Engineering 

Otago Polytechnic Dunedin Diploma in Engineering (Civil) - Level 6  

Western Institute of Tech-
nology 

Taranaki Diploma in Highway Engineering  
Bachelor of Engineering Technology (Highways) 
Diploma in Engineering (Civil)  

Unitec  Auckland Diploma in Engineering (Civil)  
Bachelor of Engineering Technology (Civil)  

Waikato Institute of Tech-
nology 

Hamilton Diploma in Engineering (Civil)  

Wellington Institute of 
Technology 

Wellington Diploma in Engineering (Civil) - Level 6  

 

The Institutes of Technology are spread 
throughout the regional centres to provide skill-
based training.  Table 1 presents information the 
Universities and Institutes which provide courses 
in Civil Engineering. 

2 GEO-ENGINEERING SUBJECTS 

2.1 Undergraduate 

The BE degree programmes at the Universities are 
4 years in duration with a common first year for all 
engineering disciplines followed by 3 years of 
study in a specialized branch of engineering – such 
as civil.  The majority of the first three years is es-
sentially core material with few elective courses.  
The final (4

th
 year) students have freedom to select 

papers within the various sub-disciplines like struc-
tures or geotechnical.  The current intake of stu-
dents into Year 2 is about 200 at both Auckland 
and Canterbury universities. 

The total credit for the degree is 480 points.  
The compulsory (core) component of geo-
engineering course material for the BE Civil is 7-
10%. This appears quite low but it must be re-
membered that the core component in the New 
Zealand BE programmes is high (over 80%).  

If all the electives are made up of geo-
engineering papers, then the component of geo-
engineering in the whole degree is close to 25%.  

This would be increased if the research project is 
also on a topic related to geo-engineering. 

Table 2 below presents the core and elective 
course material as taken from the schedule of 
courses for BE (Hons) degree at University of 
Auckland.  Very similar offerings are available 
from the University of Canterbury with slightly dif-
ferent titles. 
 
Table 2. Core and elective courses at undergradu-
ate level 
Course Titles  Year Points 

Core Papers   

Engineering Geology 2 10 

Geomechanics 1 2 10 

Geomechanics 2 3 10 

   

Elective Papers   

Geomechanics 3 3 10 

Foundation Engineering 4 15 

Slope Engineering 4 15 

Case Histories in Eng Geology 4 15 

 
In the core courses foundation material is covered 
from a basic level as the majority of students have 
little exposure to geology or the behaviour of par-
ticulate materials such as soil.   In the engineering 
geology paper the principles of physical and struc-
tural geology are presented along with elementary 
stratigraphy and applied geomorphology. A brief 
introduction to the concepts of geologic surveying 
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and mapping as well as elementary seismology; 
microzoning and seismotectonic hazard evaluation. 
Practical work on the description and identification 
of geologic materials is given including some en-
gineering properties.  

The geomechanics papers provide a general un-
derstanding of the nature and classification of soils, 
leading on to the density, permeability, stress-strain 
relationships and shear strength.  The initial states 
of stress, compaction and fluid flow in soil are in-
troduced leading on to the introduction to stability 
analysis in geotechnical engineering.  This is fol-
lowed by applications to slope stability, soil pres-
sures on retaining structures, bearing capacity and 
consolidation. 

The elective paper in part 3 covers the basic 
concepts of triaxial testing and the use of applica-
tion software like Geo-Slope.  The elective papers 
in part 4 of the degree build on the core material 
and are heavily focused on applications such as 
foundation engineering and slope stability. 

In the geology departments associated with the 
two engineering schools at Auckland and Canter-
bury, there are a number of courses on ap-
plied/engineering geology courses that BSc stu-
dents can follow.  At the University of Waikato as 
part of the their earth science programme there are 
two courses in geo-engineering – Rock Slope En-
gineering and Engineering Geology. 

2.2 Postgraduate  

At the postgraduate level there are several options 
offered at the Masters level.  These options are as 
follows: graduate diploma, a fully taught degree of-
ten referred to as coursework degree, a taught de-
gree in a specialized discipline and a thesis only 
degree.  The graduate diploma provides an avenue 
for students from varied backgrounds to enter the 
graduate engineering programme and also provides 
a means for the more able students to transfer into 
the masters degree. The specialized masters pro-
gramme is discussed under section 3.2. 

At Auckland and Canterbury the coursework 
masters is referred to as a Masters of Engineering 
Studies (MEngSt).  Courses are selected from the 
postgraduate and Part 4 undergraduate schedules.  
There is provision for courses from other faculties 
to be incorporated into the degree.  These courses 
are usually in the science or management areas.  
The total course is 120 points which is equivalent 
to a full year’s work and there are no core require-
ments on subject areas for this degree.  Students 
wishing to focus in geotechnical engineering are 
encouraged to take the specialization in geotech-
nical engineering. 

The Masters of Engineering by thesis requires a 
research topic to be investigated over two semes-

ters and the results written up in the form of a the-
sis.  

The geology programmes at Auckland and Can-
terbury offer MSC degrees majoring in engineering 
geology.  These courses require the student to take 
appropriate courses and prepare a thesis on a re-
search topic. 

2.3 Integrated programmes 

At the undergraduate level all the core and elective 
courses are available to other degree disciplines as 
long as the student meets the relevant prerequisites.  
The BSc degree the two introductory 
geomechanics papers are included in the schedule 
of courses as elective material for the degree.  En-
gineering geology students are encouraged to take 
these papers. 

3 SPECIALIZATIONS  

3.1 Undergraduate 

There are no specializations at the undergraduate 
level within the scope of geo-engineering at any of 
the institutes that offer a Bachelor’s degree.  At the 
University of Auckland in the Civil and Environ-
mental Engineering programme, there are two spe-
cializations – Structural and Environmental.  Stu-
dents select in Part 3 which option they wish to 
pursue.  Students from either specializations are 
permitted to take all the geo-engineering electives. 

3.2 Postgraduate 

There is only one course that is dedicated to geo-
engineering, this is the Master of Engineering 
Studies (Geotechnical) which is offered by Auck-
land University. This course is a year of full time 
study and has the option to be taken part time. The 
aim of the programme is to build on the geotech-
nical content of the BE (Civil) degree and develop 
graduates with enhanced ability to contribute to 
geotechnical engineering practice.  The programme 
is taught at the masters level and allows students to 
choose from a wide selection of courses. 

The course syllabus is presented in Table 3 be-
low.  Entry into the programme requires a bache-
lor’s degree in civil engineering with some basic 
knowledge of geomechanics. The two core courses 
in experimental and computational geotechnical 
engineering are directed independent study courses 
that are undertaken on a specific topic.  The final 
culmination is the production of a professional re-
port on the study.  The experimental study is either 
laboratory or field based and the student is ex-
pected to design and set-up the instrumentation and 
monitoring with a “hands-on” approach.  The 



computational study typically involves analysis of 
a problem using numerical codes with the appro-
priate validation and analysis of results.  Brief pre-
scriptions for each of the papers is attached in 
Apendix A 
 
Table 3 Requirements for MEngSt (Geotechnical) 

Core 

CIVIL 751 Experimental Geotechnical Engineering 

CIVIL 752 Computational Geotechnical Engineering 

 

Up to 75 points from: 

CIVIL 421 Foundation Engineering 

CIVIL 422 Slope Engineering 

CIVIL 720 Earthquake Engineering 

CIVIL 723 Rock Mechanics and Excavation Engng 

CIVIL 724 Soil Behaviour 

CIVIL 725 Geotechnical Earthquake Engineering 

CIVIL 754 Geotechnical Modelling 

ENGSCI 711 Advanced Mathematical Modelling 

ENVENG 752 Risk Assessment 

 

At least 15 points, but no more than 30 from: 

GEOLOGY 361 Applied Geophysics 

GEOLOGY 372 Case Histories in Engineering Geology 

GEOLOGY 701 Engineering Geological Mapping 

GEOLOGY 705 Geological Hazards 

GEOLOGY 771 Engineering Geology 

GEOLOGY 772 Hydrogeology and Groundwater Re-

sources 

 

3.3 Integrated courses 

No specializations in geo-engineering are offered 
in integrated courses. 

4 DOCTORATE PROGRAMMES 

All the universities in New Zealand offer doctoral 
programmes, which are totally research-based de-
grees with a formal thesis requirement that is as-
sessed internationally.  There is no constraint on 
the research study area and therefore any university 
could offer or supervise research in geo-
engineering, however it is the two universities with 
full engineering programmes which are most ac-
tive.  The PhD degree typically takes 3 years of re-
search to complete and write-up. 

Including the geology departments associated 
with the two engineering schools, there are about 
12 – 15 students enrolled in PhD programmes, 
with about 4 graduating per year. 

5 CONTINUING EDUCATION 

Continuing education for technical and engineering 
specialists in the geo-engineering field, is seen as 
being very important in New Zealand.  To remain 
on the register for a Chartered Professional Engi-
neer (CPEng) or Engineering Technology Practi-
tioner (ETPract), one must complete a certain 
amount of professional development each year.   

5.1 Formal education 

The two engineering schools make their masters 
and undergraduate courses available to suitably 
qualified graduates so that they can study courses 
without being enrolled in a degree programme.  
Sometimes these formal courses are delivered as 
block courses or by distance teaching methods.  All 
the universities have the facilities to offer short 
courses on an ad hoc basis and a number in the 
geo-engineering area have been run. 

5.2 In-house training provided by companies 

Companies within New Zealand employing engi-
neers recognize that they need to provide training 
within their organization for staff. This is particu-
larly the case for young engineers who have a de-
fined mentoring programme which charts their 
progress toward professional status.  Most compa-
nies and in particular consultancy firms offer a 
range of in-house training including: workshops, 
technical presentations, short courses, seminars, 
on-the-job training and opportunity for private 
study. 

5.3 Other continuing education activities 

The Institution of Professional Engineers New Zea-
land (IPENZ) administer a number of technical and 
special interest groups.  These groups look after the 
professional interests within the scope of their 
field.  The New Zealand Geotechnical Society 
(NZGS) is the technical group in the geo-
engineering area.  It is affiliated to the international 
professional bodies:  International Society of Soil 
Mechanics and Geotechnical Engineering 
(ISSMGE), International Society of Rock Mechan-
ics (ISRM) and the International Association of 
Engineering Geologists (IAEG).  The NZGS is 
very active in the area of promoting training and 
professional involvement in matters related to the 
discipline.  It does this through a number of activi-
ties which are outlined below. 

 
Symposia/conference: the NZGS organises a local 
conference on a regular basis (two yearly) as well 
as combining with the Australian Geotechnical So-
ciety (AGS) for a joint conference on a four yearly 



cycle.  In addition to the established conferences, 
the Society arranges speciality symposia on current 
topics of interest to the geotechnical profession.  
 
Branch activity: The NZGS has branches in the 
main centres throughout New Zealand.  Talks and 
technical visits are organised by the branches on a 
regular basis.  These events are generally well at-
tended and offer a forum for local issues to be dis-
cussed. 

 
Short Courses: the Society organises short courses 
in technical areas of interest to the local geotech-
nical community.  To keep costs down and time 

away from work for the course participants, these 
events are run in a “roadshow” format with pre-
senters travelling around the main centres.  Recent 
courses have been on limit state analysis and earth-
quake engineering. 

 
As part of the NZGS’s affiliation to the interna-

tional societies, they have the opportunity to host 
prestigious lectures, for example the 2007 Rankine 
lecture will be delivered in February 2008 at Auck-
land and Christchurch. 

 
 
 

 
APPENDIX A - COURSE PRESCRIPTIONS 

 
Core geotechnical courses for the BE 

degree: 
 
CIVIL 220 Introductory Engineering Geology  

10 point core course: Principles of physical and 
structural geology. Elementary stratigraphy. Ap-
plied geomorphology. Geologic surveying and 
mapping. Elementary seismology; microzoning and 
seismotectonic hazard evaluation. Engineering 
properties, description and identification of geolog-
ic materials. General applications of geology to en-
gineering. 

CIVIL 221 Geomechanics 1 10 point core 
course: Nature and classification of soils. Density, 
permeability, stress-strain relationships, shear 
strength. Fluid flow in soils. States of stress in soil. 
Compaction. Introduction to stability of soil and 
rock masses. 

CIVIL 322 Geomechanics 2 10 point core 
course: Stability analysis in geotechnical engineer-
ing; slope stability, soil pressures on retaining 
structures, bearing capacity. Consolidation and set-
tlement. 

 

Elective for BE degree: 

CIVIL 324 Geomechanics 3 10 point elective 
course: Shear strength of soil – triaxial testing, 
measurement of pore water pressures, and interpre-
tation of test data. Effective and total stress paths 
for drained and undrained loading in laboratory 
tests and field applications. Consolidation and the 
use of preloading to accelerate consolidation. Ap-
plication of elastic solutions in geomechanics. 

 

Final year electives for BE  

CIVIL 421 Foundation Engineering  15 point 
elective: Foundation performance requirements. 
Foundation types. Foundation design loads. Limit 
state design. Design of shallow foundations. De-

sign of deep foundation. Case histories illustrating 
construction, performance and failure of founda-
tions. Design and performance of gravity retaining 
structures, embedded retaining walls and rein-
forced earth walls. 

CIVIL 422 Slope Engineering  15 point elec-
tive: Site investigation for slope assessment. Geo-
logical appraisal of slope behaviour and the use of 
aerial photographs. Failure mechanisms, shear 
strength of soil and rock masses. Influence of 
groundwater. Evaluation of stability and risk. Earth 
dams, stability analysis, flow net construction. 
Slope instrumentation. Remedial measures.  

 

MEngSt (Geotechnical courses) 

CIVIL 720 Earthquake Engineering 15 point: 
The fundamentals of seismology including earth-
quake waves, magnitudes and felt-intensities.  The 
damaging effects of earthquake upon land and the 
constructions of man.  Study of relevant historical 
earthquakes.  Strong earthquake motions and the 
vibratory response of land and buildings.  Funda-
mentals of the earthquake-resistant design of engi-
neering structures. 

CIVIL 723 Rock Mechanics and Excavation 
Engineering: 15 point: Engineering rock behaviour 
– strength, elasticity and role of discontinuities. 
Stress – strain analysis, stability assessment of rock 
structures and support. Theoretical, practical and 
environmental aspects of ground excavations in-
cluding ripping, cutting and blasting.  

CIVIL 724 Soil Behaviour 15 point: A system-
atic review of the engineering properties of soils: 
principle of effective stress, soil types and origins, 
permeability, dilatancy and pore pressure response, 
shear strength properties, compressibility models, 
consolidation and time dependent properties, par-
tially saturated soil. Sedimentary, transported, re-
sidual soils and volcanically derived soils. Models 
for soil behaviour. 



 

CIVIL 725 Geotechnical Earthquake Engineer-
ing 15 points: Introduction to the concepts, theories 
and practices of modern geotechnical earthquake 
engineering. Seismic considerations are a signifi-
cant factor in the design of much  of the infrastruc-
ture in seismically active countries like New Zea-
land. The course will include geophysical site 
investigation, site response analysis, liquefaction 
assessment, and the earthquake behaviour of earth 
dams. 

CIVIL 751 Experimental Geotechnical Engi-
neering 15 point: A student will undertake and re-
port on experimental work, field or laboratory. The 
work will entail a range of soil and/or rock tests, 
such as but not limited to triaxial tests, ring shear, 
consolidation, permeability, cone penetration tests, 
shear wave velocity and in situ vane tests.  

CIVIL 752 Computational Geotechnical Engi-
neering 15 point: The student will undertake and 
report on analytical work that relates to geotech-
nical engineering. The work will entail analysis of 
engineering works using state of practice numerical 
analysis software to elucidate geotechnical design 
and performance. 

CIVIL 754 Geotechnical Modelling 15 point:  
Analysis of stress and strain in two and three di-
mensions, the idea of a constitutive law, elastic and 
plastic models for geomaterials. Numerical model-
ling of consolidation. Implementation of realistic 
models for soil and rock mass stress-strain-strength 
behaviour in numerical analysis software and eval-
uation of geotechnical software against known so-
lutions. 

ENGSCI 711 Advanced Mathematical Model-
ling   15 point:  A selection of 12 lecture modules 
on mathematical modelling methods in engineer-
ing, including: theory of partial differential equa-
tions, methods of characteristics, similarity solu-
tions, asymptotic expressions, theory of waves, 
special  functions, non-linear ordinary differential 
equations, calculus of variations, tensor analysis, 
complex variables, wavelet theory and other mod-
ules offered from year to year. Students select four 
modules. 

ENVENG 752 Risk Assessment 15 points: In-
troduction to risk concepts in an engineering 
framework, risk assessment: statistical, probability 

and reliability theory techniques for dealing with 
uncertainties with reference to natural (floods, 
earthquakes) and environmental hazards.  Evalua-
tion and management approaches for different 
types of risk. 

 

Engineering Geology course  

GEOLOGY 361 Applied Geophysics: Geophys-
ical techniques and their application to geological 
investigations, including the design and execution 
of field surveys, critical assessment of data, data 
processing, computer modeling and interpretation.  
Each student will be required to attend a total of 
three days of field classes, arranged during the 
mid-semester break and a weekend during the se-
mester. 

GEOLOGY 372 Case Histories in Engineering 
Geology:  The geology of dams, canals, tunnels, 
roads, viaducts, waste management and land de-
velopment.  Geotechnical hazards, seismotectonic 
hazard evaluation, photogeology, core logging and 
outcrop mapping.  Site investigation methods.  
Each student will be required to attend two, one-
day field classes, usually arranged at weekends 
during the semester. 

GEOLOGY 701 Engineering Geological Map-
ping:  A field-based course which provides hands-
on experience in outcrop mapping, geomorphic 
mapping, and simple field testing of rocks and soils 
for geotechnical purposes. 

GEOLOGY 705 Geological Hazards: Principles 
of hazard assessment, risk evaluation and hazard 
mapping from a geological perspective.  Examples 
from the literature and local experience of volcan-
ic, seismic, tectonic, landslide and coastal zone 
hazards.  Consideration of the type of hazard, mag-
nitude, frequency, consequences and relation to 
risk assessment.   

GEOLOGY 771 Engineering Geology: Geology 
applied to engineering construction and land de-
velopment, geotechnical hazard assessment, waste 
disposal and the geotechnical aspects of resource 
management.  Case studies and a field project. 

GEOLOGY 772 Hydrogeology and Ground 
Water Resources: Principles of hydrogeology, the 
practice and methods of defining and managing 
groundwater resources and water quality. 

 

 


