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CHAIRMAN’S CORNER

Welcome to the first edition of the Geomechanics News 
for 2010.  This issue finds the NZGS with more than 750 
members, a strong Management Committee and solid 
finances.  For our industry, 2010 also appears to be shaping 
up to be better than the past couple of years.

In the short six months since the last edition of 
Geomechanics News, we have launched our new website 
at www.nzgs.org.  It is my hope that members of the NZGS 
will regularly visit our new webpages.  Gitte has done a 
marvellous job making the pages clear and easy to read and 
some interactive pages provide our branch coordinators 
the opportunity to regularly upload information.  Regular 
visits to the website should prove highly rewarding.  

The AGM of the NZGS was held in Auckland on 
2nd March 2010 following our Management Committee 
meeting.  At the AGM David Burns was elected to take on 
the roles of treasurer and Vice Chairman for 2010.  We also 
welcomed Charlie Price (Christchurch) and Sjoerd Van 
Ballegooy (Auckland) onto the Management Committee.  
At the same meeting we bid farewell to Ann Williams 
and Richard Young.  Thank you both for your fantastic 
contribution to the Society and Management Committee 
over the past several years.  

In May, Professor Antonio Gens, from the Technical 
University of Catalonia, Barcelona, Spain presented a one 
day course on “Unsaturated Soils and Ground Movement 
Control in Deep Excavations and Tunneling”.  These 
courses were good value for money and more than not 
oversubscribed by our members – particularly in Auckland.  
Attendance by our members in Wellington was less 
enthusiastic.  The Committee tries hard to distribute our 
courses throughout the county but we accept that it is 
somewhat frustrating that not all of our guest speakers can 
present at our smaller branches.  Typically guest speakers 
are in New Zealand for about 5 or 6 days at the most.  In 
these instances it may suit a smaller branch to think about 
facilitating a group trip – some individual members do this 
already.  We all need to ensure that if an international guest 
is donating their time (some receive a nominal fee from 
NZGS) that these events are supported.  

As you all know, the NZGS will proudly be hosting 
the 11th Congress of the International Association for 
Engineering Geology and the Environment (IAEG), in 
Auckland in September.  Ann Williams and her team are 
working hard on preparing for more than 600 delegates, 
and I have every confidence that it will exceed all 
expectations.

We have been working with local representatives of the 
ICE and the Australian Geomechanics Society to jointly 
host Professor Tom O’Rourke the 2009 Rankine Lecture 
recipient.  We hope to have Tom O’Rourke tour New 
Zealand after the IAEG Congress, in about October.

Newsletter of the New Zealand Geotechnical Society Inc.

We also have news to share about the Richard Wolters 
Prize to be contested at the NZGS sponsored 11th IAEG 
Congress amongst young engineering geologists from 
around the world.  Confirmation has recently been received 
that NZGS’ nomination, Kate Williams, will join the final 
nominees making their presentations at the Congress in 
Auckland on 5 September 2010.  We are especially proud 
of Kate and wish her all the best at the Congress!

We have recently reviewed the Logo Competition 
designs submitted by you, friends and family.   I am pleased 
to announce that first prize will go to Jane Bennett, whose 
partner happens to be a NZGS member in Auckland.  
Jane submitted a number of designs and the Management 
Committee hopes to review her concepts at its next 
meeting and send the ‘logo’ out for professional formatting.  
Thank you to everyone who entered our competition 
– there were some amazing, and interesting, concepts! 

Philip Robins 
Chairman, NZGS
Email: probins@golder.co.nz

Philip is a Senior Geotechnical 
Engineer at Golder Associates 
based in Nelson.  Philip graduated 
more than 20 years ago from the 
University of Natal, Durban, 
with a BSc in Civil Engineering. 
After working in the field of 
civil/geotechnical engineering for 
a few years, Philip returned to 

study at the University of California, Davis leaving with a 
MSc in Geotechnical Engineering and a focus on earthquake 
engineering.  Philip is a Member of IPENZ and a Chartered 
Professional Engineer (CPEng). He has been involved in the 
design and construction of major infrastructure projects in New 
Zealand, California, Hong Kong and Southern Africa. When 
not working Philip spends most of his time chasing after his 8 
year old daughter.

A selection of designs submitted by Jane Bennett

NZ Geotechnical
Society

NZ Geotechnical
Society

NZ Geotechnical
Society
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Kate is an Engineering Geologist 
with Tonkin and Taylor Ltd in 
their Auckland office. She graduated 
with a BSc in Earth Science at 
the University of Waikato before 
completing a MSc in Geology at 
Auckland University in 2000. 
After graduating Kate worked for 
Beca until 2004 before embarking 

on a 2 month contract for Ova Arup and Partners Ltd in Cardiff, 
Wales. After touring Europe for 4 months she returned to NZ, 
joined Tonkin and Taylor. Since then Kate has been actively seen 
climbing around many landslides throughout the North Island.
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EDITORIAL

The first half of 2010 saw some frightening examples of 
geologic phenomena intersecting with human activity.  
In Haiti, about 45 seconds of violent shaking resulted in 
a death toll equivalent to around 5% of New Zealand’s 
population – catastrophic losses on both an individual and 
national scale that are hard to comprehend.  Elsewhere, 
Icelandic eruptions shut down air traffic across much 
of Europe for extended periods, costing billons in lost 
revenues and causing inconvenience to millions.  

One thing is certain, events of this magnitude or greater 
will continue to occur and sooner or later will happen in 
New Zealand.  As geotechnical practitioners working at 
the juncture of geology and engineering we play a part 
in limiting the losses from such events.  Likewise, on a 
smaller scale, everyday in New Zealand drillers are pulling 
data out of the ground, geologists are assessing ground 
conditions and natural hazards, and engineers are designing 
structures to perform as intended and withstand certain 
stresses.  Viewed in these terms, the public may take some 
comfort in knowing IPENZ provides the CPEng quality 
mark to confirm the current competence of professional 
engineers.  

Obviously, registration is no guarantee of performance, 
but it does suggest a minimum standard.  In this edition 
of NZ Geomechanics News the perennial question 
“Should there be some sort of registration for engineering 
geologists?” is raised.  It’s an issue that pricks opinions and 
something that the NZGS Management Committee started 
discussing again recently.  On page 35 Geoff Farquhar looks 
at the feasibility of engineering geologists obtaining CPEng.  
Whilst the following article on page 44 looks at the various 
models of licensure for geologists currently in use around 
the world.  To provide some further information, and prove 
this issue has been bouncing around for at least the last 20 
years, we have also reprinted an article from a 1991 issue 
of GeoNews on this exact question.  I wonder if we will 
still be talking about it in another 20 years?  We would be 
interested to receive your thoughts on this topic in letters 
to the Editor.

This issues’ featured technical articles are a review of 
the Kawakawa Bay Landslide remediation by Sjoerd Van 
Ballegooy and Pierre Malan (page 100 carries a profile of 
Sjoerd who was recently elected onto the Management 
Committee) and an article on the inclined drainpipe effect 
on slope stability by John Hawley (John also features again 
under the Awards section as a recently elected Fellow of 
IPENZ).  It’s interesting to consider John’s article, which 
discusses a topic he first addressed in a 1981 GeoNews 
paper, as he’s obviously been refining his views on this over 
the past 30 years to provide this new paper.  We certainly 
appreciate the contribution of technical articles that inform 
our members of current thinking and technology, and 

Paul is an Engineering 
Geologist and Hydrogeologist at 
URS Auckland.  He studied 
Engineering Geology at Auckland 
University and after completing  
his MSc in 1993 worked for 
Earthtech Consulting for 3 years. 
Since then he has worked for 

URS, including 6 years in their Santa Ana, California office. 
He currently leads the URS Auckland Geotechnical Team.

realise these articles take time (which in business equates 
to money) to produce.

We’ve added a few challenges to this issue – there is a 
Geotech Teaser to solve, provided by Laurie Wesley; details 
of the annual photo competition; and a Geotech Crossword 
– which we’ll ramp up in difficulty in future if we find folks 
are solving it too easily.

As this issue goes to press Kate Williams is, hopefully, 
flying back from a trip to Iceland.  Kate pulled much of 
this issue’s content together before leaving New Zealand 
and we’re looking forward to seeing her photos and a brief 
report in the next issue.

Finally, with the IAEG 2010 only a couple of months 
away and in our backyard, now is the time to get your 
registrations in for this once-every-four-year conference 
- which is sure to be an interesting and technically 
worthwhile event. 

Paul Salter, NZ Geomechanics News Co-editor
paul_salter@urscorp.com

On behalf of 
Kate Williams, NZ Geomechanics News Co-editor
kwilliams@tonkin.co.nz



Drill Force NZ LTD is a multi-disciplined mobile drilling company which delivers 
unparalleled quality and services throughout New Zealand. Drill Force specialises 
in Geotechnical, Environmental, Construction, Water Well, Exploration, Coal and  
CBM drilling markets. We have the capabilities to drill from 1m to 1500m deep.

GEOTECHICAL CAPABILITIES:
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THE SECRETARY’S NEWS

The running of the New Zealand Geotechnical Society 
is a team effort – for those that don’t know, we have a 
dedicated Management Committee, excellent support from 
IPENZ with administration, our database and accounts, a 
superb web manager and obliging designer, and me.  These 
people are from all over New Zealand, and meet at least 
four times a year.  

The Committee is probably like any other, or possibly 
thousands of other, committees around New Zealand.  
There is a Chairman, a Vice-Chairman, a Treasurer and 
a number of other ongoing roles that need filling.  Each 
year a few faces change, hopefully with some continuity 
maintained, and these incumbent Committee members 
somewhat nervously turn up to our meetings and hope 
for the best (I suspect!).  Similarly, the roles of Chairman, 
Vice-Chairman, and Treasurer also change on a two year 
rotation.    

The management of the Society is not random.   The 
Committee endeavors to abide by the ‘Rules of the NZGS 
Incorporated’ which are printed in our Membership 
Information Booklet (more on this below) and are 
also available to view on the website.  Any changes or 
alterations that you, as a member, feel should be discussed 
or debated about these rules, can be accommodated at an 
Annual General Meeting.  Please let me know if you need 
clarification or want to discuss any issue.

Thank you to all of our Committee members (past and 
present) for their support and commitment to the Society – 
extra-curricular activities can sometimes be a drag, but this 
is an active society that always has a competition, an award, 
a magazine, a conference or a touring presenter on the go! 
(sometimes we have them all on the go at the same time!)  
Well done to the NZGS Management Committee for 
providing so many varied opportunities for its members.

Resignation from the NZGS
One topic that is quite clearly defined in the NZGS 
Rules is the resignation and re-admission of members to 
the Society. Our database coordinator at IPENZ, Fiona 
McLean, has indicated that a reminder about this is 
probably necessary.  The rules state:

6.1  Each member, by notice in writing to the Society 
may resign their membership after payment of all 
sums due and owing in respect of subscriptions or 
otherwise.

6.2  Each person who has ceased to be a member 
may apply at any time for re-admission and the 
Management Committee may approve 
re-admission under such conditions as it may see 
fit to impose.

Essentially, the NZGS operates on an ‘opt-out’ basis. If 
you are a member, you remain a member until you tell 
us otherwise. Please update your membership status, as 
you would your contact details, if you decide to leave the 
Society. Alternatively you can use the declaration form 
enclosed in the invoice pack issued each October.

Membership Booklet
The little blue membership booklet, currently dated 2008, 
is somewhat out of date.  The intention is to reprint the 
updated booklet and issue it to all members at some time 
in the near future – with our new logo! Please update your 
contact information if needed before the booklet is reprinted. 
The booklet contains information on the Committee, office 
bearers, the Rules of the Society, awards, conferences, 
publications, a brief history and membership lists.

CD of Back Issues of NZ Geomechanics News
Another project that the Committee has undertaken recently 
is to prepare a CD with the entire back issue catalogue of 
the Geomechanics News.  The indexing of previous issues 
has been completed and this is a project that we hope to 
complete before the end of the year.  Each member will be 
provided with a copy of the CD once it is ready.

New Members
We have again had a number of new members.  Welcome 
to you all!  The overall membership is now at 759 members 
and it is a pleasure to welcome the following new members 
since December 2009:

Students   
S Semmens

Members
JC Ormond; V Kumar; K Hyde; R Dee; Y Wang; SR 
Soysa; R Sherwin; T Lucas; WJ To; EP Torvelainen; VM 
Meyer; CM Yeo; SJ Adam; ES Bird; C Lambert; M Balalle; 
CM Soutar; MJ Wulff; WJ Sillitoe; F Beuch;  JP Garvey; 
CR Greenfield; H Hollies;  J Cook; H Biggin;  J Meng; 
S Bradley; MCB Richardson; Earthquake Commission; 
L Williams; MA Brideau; B Thompson; DGO Norman; 
AJ Edwards; M Howard.

Please feel free to contact me for assistance with any 
queries you might have.

Amanda Blakey
Management Secretary
secretary@nzgs.org



GEOTECHNICAL TESTING & INVESTIGATIONS

Opus specialises in 

throughout New Zealand

NNow Offering... Seismic Investigations and Analysis

Opus’s services include:

�Cone Penetration Testing - electronic, manual
and seismic

�Investigation drilling management and logging

�Triaxial - including Repeat Load Triaxials

�Consolidation and permeability testing

�Aggregates, Bitumen, Concrete
and Soils Testing

�IANZ accredited

�Instrumentation

�Geophysical down hole logging

�Soil classifications

Gary Bentley
Central Laboratories
138 Hutt Park Rd
Lower Hutt 5610
Ph. 04 587 0600
Gary.Bentley@opus.co.nz

Sarah Amoore
Hamilton Laboratory
Fox Street
Hamilton 3216
Ph. 07 856 2870
Sarah.Amoore@opus.co.nz

John Evans
Auckland Laboratory
Unit A, 7 Ride Way
Albany 0632
Ph. 09 415 4660
John.Evans@opus.co.nz

Denys Searls
Dunedin Laboratory
131 Main South Rd
Dunedin 9018
Ph. 03 488 0580
Denys.Searls@opus.co.nz

Geoff Jones
Christchurch Laboratory
52c Hayton Rd
Wigram
Christchurch 8042
Ph. 03 343 0739
Geoff.Jones@opus.co.nz

CONTACT



Paul Salter - Auckland
Geotechnical Team Leader 
T: 09 355 1300
E: paul_salter@urscorp.com

Matt Howard - Christchurch
Geotechnical Team Leader 
T: 03 374 8500
E: matt_howard@urscorp.com

www.urscorp.co.nz
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EDITORIAL POLICY

NZ Geomechanics News is a biannual newsletter issued 
to members of the NZ Geotechnical Society Inc. 
It is designed to keep members in touch with matters 
of interest within the geo-professions both locally and 
internationally. The statements made or opinions expressed 
do not necessarily reflect the views of the New Zealand 
Geotechnical Society Inc. The editorial team are happy to 
receive submissions of any sort for future editions of NZ 
Geomechanics News. The following comments are offered 
to assist potential contributors. Technical contributions can 
include any of the following:
•   technical papers which may, but need not necessarily 

be, of a standard which would be required by 
international journals and conferences

•   technical notes
•   comments on papers published in NZ Geomechanics 

News
•   descriptions of geotechnical projects of special interest

General articles for publication may include:
•   letters to the NZ Geotechnical Society
•   letters to the Editor
•   articles and news of personalities
•   news of current projects
•  industry news

Submission of text material in Microsoft Word is encouraged, 
particularly via email to the editor or on CD. We can 
receive and handle file types in most formats. Contact us if 
you have a query about format or content.

Diagrams and tables should be of a size and quality 
appropriate for direct reproduction. Photographs should 
be good contrast, black and white gloss prints or high 
resolution digital images. Diagrams and photos should be 
supplied with the article, but also saved seperately as 300 
dpi JPGs. Articles need to be set up so that they can be 
reproduced in black and white, as colour is limited.

NZ Geomechanics News is a newsletter for Society 
members and articles and papers are not necessarily refereed. 
Authors and other contributors must be responsible for the 
integrity of their material and for permission to publish. 
Letters to the Editor about articles and papers submitted 
by members will be forwarded to the contributing member 
for a right of reply.

Persons interested in applying for membership of the 
Society are invited to complete the application form in the 
back of the newsletter. Members of the Society are required 
to affiliate to at least one International Society and the rates 
are included with the membership information details.

> The NZGS is proud to announce 
our new website!  We now have a 
very informative, easily navigable, and 
stunningly laid out new and improved 
website to keep you up to date. 

> Our web manager and Branch 
Coordinators have been successfully 
updating events and presentations on 
the website and we are now adding 
even more new features,including rss 
feed, a blog with latest news from 
NZGS and an option to subscribe to 
email alerts for new updates. 

> Please go to www.nzgs.org and have a look.  Send us 
your comments, tell us your news, and remind us about 
events that we should be sharing with other members.

THE
NEW
LOOK 

www.nzgs.org
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INTERNATIONAL SOCIETY REPORTS

International Society of Soil Mechanics and Geotechnical Engineering  
Australiasia VP Report: April 2010

When standing for president of the ISSMGE Professor 
Jean-Louis Briaud promised that he would lead the society 
energetically and initiate a range of new ideas for its 
governance and activities. Those members of the ISSMGE 
who have read the President’s email updates, which have 
been circulated in the Australasia Region by the AGS and 
NZGS, will be aware that he is certainly delivering on his 
election promises! 

As I indicated in the ISSMGE Regional Report for 
Australasia published in the December 2009 issue of 
Geomechanics News, Professor Briaud has created three 
new board level committees that will concentrate on 
developing and delivering the activities of the Society. 
These are the Technical Oversight Committee (TOC), the 
Membership, Practitioners, and Academicians Committee 
(MPAC) and the Innovation and Development Committee 
(IDC). In the intervening months these committees have 
been confirming their membership – which is drawn from 
a wide range of the 86 member societies of the ISSMGE 
- and working on their strategies. Each of these committees 
will be reporting on its activities at the ISSMGE Board 
meeting that will be taking place this June in Moscow 
(immediately before the ISSMGE sponsored International 
Conference “Geotechnical Challenges in Megacities”) and 
in my next regional report I will provide details of the 
activities of the three committees. However, because of 
the need to finalise the structure and membership of the 
ISSMGE Technical Committees (TCs) the TOC – to which 
the President has given responsibility for overseeing the 
TCs - has been putting in a great deal of work in this area. 
The President has now approved a new structure for the 
TCs together with the host national society and the Chair 
for each. A key change to the operation of the TCs is that 
there will no longer be “core members” and each national 
society will be invited to nominate two members for each 
TC. In addition, after many years the numbering of the TCs 
has been changed and they have been grouped into one of 
three classes, viz. Fundamentals, Applications and Impact 
on Society. Each TC has also been given a short name 
by which it will be know (e.g. TC101 will be known as 
“Laboratory Testing”) and it is hoped that this will minimise 
any confusion resulting from the change in TC number! 

Another of Professor Briaud’s new initiatives is to increase 
the relevance of the ISSMGE to younger geotechnical 
engineers (and prospective geotechnical engineers). In 
consultation with the Student and Young Members 
Presidential Group (SYMPG) he is developing a list of ideas 

for increasing the engagement of the younger members. By 
the time of the Moscow Board Meeting SYMPG will have 
decided which the most important ideas are and which of 
these will be developed into initiatives to be taken forward 
by SYMPG. 

In addition to the ISSMGE serving its members, Professor 
Briaud’s vision for the Society is that it should also serve 
society. To this end, in response to the major earthquake 
that hit Haiti in January of this year – which resulted in 
the loss of some 230,000 lives and rendered more than 1 
million homeless – the ISSMGE is helping the Dominican 
Society for Geotechnics to organise an international 
seminar to analyse the Port-au-Prince disaster, as well as the 
geotechnical risk for Hispaniola Island, and the Caribbean 
more widely. Professor Pedro Pinto, the immediate ISSMGE 
Past President – is organising the seminar at which a group 
of world-renowned engineers in the area of earthquake 
engineering have been invited to speak. This will be taking 
place on 12 to 13 April 2010 (after the time of writing but 
before the publication date of this issue of Geomechanics 
News) in Santiago de los Caballeros, Dominican Republic. 
The seminar will address critically the present earthquake 
design guidelines and, it is hoped, contribute to ensuring 
increased resilience of structures and other infrastructure 
in the reconstruction of Port-au-Prince and other areas of 
Haiti affected by the earthquake.

A new feature in the operation of the ISSMGE Board 
is that, in addition to the two face-to-face meetings 
that take place each year, the Board is now holding 
regular telephone conferences (which, by necessity, take 
place around midnight for your Vice-President!). This is 
helping greatly to move along new initiatives from the 
President and other members of the Board. In addition, 
as I mentioned above, the President is sending out a 
regular email commutation to all members. In this new 
spirit of more open communication channels, I would 
be very pleased to receive comments or suggestions from 
ISSMGE members (or potential members) on the current 
developments in the Society. This will allow me to assess 
the impact on the membership of the Australasia Region of 
the President’s range of new ideas for the governance and 
activities of the ISSMGE and assist me in reporting these 
back to the Board.

Professor Michael C.R. Davies
ISSMGE VP Australasia
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International Society for Rock Mechanics 
Australasia VP Report : March 2010

1 INTERIM BOARD MEETING
An interim meeting of the ISRM Board was held in 
Bogota, Colombia on February 8. The decision to have this 
meeting was made due to there being a longer than usual 
time between the previous normal meeting in Hong Kong 
in May 2009 and the next meeting to be held in New 
Delhi in October 2010 and the large amount of material 
requiring discussion. The Vice President for Europe, Nuno 
Grossman, welcomed all participants and explained that 
he would be acting as Chairman due to the sudden and 
unexpected illness of the ISRM President, John Hudson. 
The President subsequently reported that he is making a 
steady recovery. A brief summary follows of some of the 
more relevant issues discussed during the long meeting.

•  The Secretary General made a presentation on the 
relationship between the revenues and expenses of 
the Society. The decrease in the number of Corporate 
Members and the increase in expenses in the last years, 
namely with FedIGS, who have contributed to a less 
favourable financial situation. He questioned whether 
raising the fees should be an option to address the 
situation. Discussion concerned the need to justify 
any increase by providing more tangible benefits 
to members. A range of options were presented by 
the VP’s for making the Society more attractive for 
Corporate members.

•  The Secretary General summarised the activities 
carried out since the last meeting in relation to 
modernizing the Society. In particular, he mentioned 
the following:

•  The availability of RSS feeds of the Societys 
news;

•  Significant increases in the amount of material 
added to the virtual library;

•  The availability of ISRM videos in the members 
area of the website. Future Müller Lectures and 
keynote lectures from International Symposia are 
likely to be made available, hopefully starting with 
the lectures from ARMS6 in New Delhi; and

•  The availability of USB drives containing a 
selection of ISRM materials.

•   The Chairman explained that, in a recent email, 
Prof. Hudson had indicated the dissatisfaction of the 
Presidents of the three Societies, IAEG, ISSMGE and 
ISRM with the way FedIGS was developing. The three 
Presidents subsequently wrote a letter “Changing the 
Way FedIGS Operates” to its President, Prof. Van 
Impe. The Chairman explained that, in the beginning, 
the FedIGS finances had been a problem. He noted 

that this problem has been addressed by Prof. Van 
Impe who found several company sponsors for the 
Association. As a result of the letter, all JTC’s except 
for JTC1, have been cancelled and Prof. Van Impe has 
resigned.

•  The Chairman indicated that the ISRM President 
proposed the introduction of Fellows as a new 
category of membership. Robust discussion followed as 
to the merits or otherwise of this proposal. A decision 
has been deferred until the next Board meeting in 
October.

•   The Secretary General reminded all participants that 
the commemoration of the 50th anniversary of the 
ISRM starts next year. To celebrate, there could be a 
series of events, starting at the Beijing Congress and 
closing at the ISRM International Symposium in 2012. 
Celebration initiatives suggested included:

•  a special “historical” session during the Beijing 
Congress;

•  producing a hard-copy and digital book, 
reflecting the 50 years of the ISRM;

• making a movie about the Society;
•  creating a special ISRM logo, mentioning the 50 

year anniversary, to be used in all of the Societys 
communications during the period of the 
anniversary;

• reproducing the first papers by Prof. Müller.
•  The Secretary General informed about the work 

done to date getting all papers from the ISRM 
Congresses and International Symposia digitalised 
with text recognition. Copyright or the right to 
distribute the papers has been obtained for about 50% 
of the papers. Another 25% will probably be solved 
and the remaining documents (mainly old ones) 
may not have a legal solution since the copyright 
remains with the authors. Many of the documents 
copyrights belong to Taylor and Francis with whom 
the ISRM reached an agreement to obtain the right to 
distribute the documents after 2 years of publication.
Contacts were established with OnePetro and OneMine, 
two organisations that provide online library facilities. 
OneMine was abandoned due to the high costs the 
ISRM would have to bear. Subsequently, a subscription 
scheme was negotiated with OnePetro, which belongs 
to the Society of Petroleum Engineers, SPE. The 
ISRM will place all papers in their database and the 
papers will be offered for subscriptions or individual 
sales in the same way as all other materials available 
in OnePetro. ISRM members will be offered free 
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subscription to all ISRM papers. For ISRM papers sold 
individually, OnePetro will keep 60% of the price and 
give the Society a royalty of 40%. At the end of each 
year, OnePetro will distribute part of their profits back 
to the partners. 

•  Newsletter Number 8 was published in December. 
It remains an ongoing challenge getting sufficient 
material for each edition. Any 200 to 500 word article 
with photographs from members would be most 
appreciated for future editions. These articles can be 
sent to your Vice-President for inclusion.

•   The December 2009 News Journal has been posted 
to members. It is likely that the Secretariat does not 
have the mailing address of any member who did not 
receive a copy. If you are one of these contact your 
Vice-President.

•  A good collection of digital photos has been obtained 
as part of an ongoing process of increasing the outdated 
ISRM slide collection. These photos will be added 
to the existing ones available to members from the 
website. Donations from members of complimentary 
photos would be much appreciated. 

•   It has been proposed that a “Presidential Group” be 
formed of young members. The main objective is to 
have the groups in regular contact with the President 
to show that their membership is appreciated and to 
obtain suggestions from them as to how the group can 
be made more relevant to them. 

•  The Secretary General explained that ISRM lecture 
tours occurred in China in 2007 and 2009 and in 
Colombia and Peru in 2010. The Boards general 
opinion was that these tours should continue as they 
provide the opportunity for members and other 
practitioners, not normally having access to seminars, 
to be exposed to new ideas. The main challenge relates 
to the ability to find available lecturers and the financial 
aspects. The general consensus was that the former 
issue should not be a problem and that expenses should 
not be borne by the general membership. The issue 
will be discussed further at the next meeting.

•  A plethora of agenda items covered 
• Activities and issues in each region;
• Submissions to form new national groups;
•  Submissions from various national groups to hold 

symposia, conferences and congresses and approvals 
of these events;

•  Progress on various forthcoming ISRM sponsored 
events;

•  Proposed formation of a new Commission on 
Petroleum Geomechanics;

•  Revision of various ISRM statutes and guidelines; 
and

•  A proposal submitted to produce Volume 2 of the 
ISRM “Blue Book”, containing suggested methods 

produced since the first edition was published and 
those currently being produced.

2 ISRM NEWS
•  The following historical videos are now available to 

registered members at the ISRM web site:
•  Evert Hoek “When is a Design in Rock 

Engineering Acceptable?” 1991 Müller Award 
Lecture; and

•  Neville Cook “Why Rock Mechanics?” 1995 
Müller Award Lecture;

• John Franklin “Geotechnical Engineering”.
•  Also available to registered members at the ISRM site 

are videos of the following keynote lectures of the 
2009 Eurorock Symposium held in Cavtat, Croatia. A 
report on this event was presented in the December 
2009 RockNotes.

•  The members of the ISRM Board gave a series of 
lectures in Bogota, Colombia and Lima, Peru on 
February 9 and 11 respectively. The seminars were 
excellently organised by the local National Groups of 
the ISRM: the Sociedad Colombiana de Geotecnia and 
the Sociedad Peruana de Geoingeniera. In excess of 
200 persons attended each event.

•  The 2nd ISRM Annual Technical and Cultural Field 
Trip takes place Sunday 13 June and Monday 14 
June 2010 immediately before the EUROCK2010 
Symposium. The trip starts and finishes in Lausanne, 
Switzerland. The leader will be Christophe Bonnard 
of the Swiss Federal Institute of Technology Lausanne 
(EPFL). The first day includes visits to a motorway 
anchored wall, landslide sites, molasse outcrops and 
cliffs, as well as visits to the Fribourg and Gruyères 
towns and castles. Dinner and overnight will be in 
Gruyères. On the second day participants will visit a 
cheese cave, rock outcrops, an arch dam and a rock fall 
zone, a quarry and the Chillon castle.

3 UPCOMING EVENTS
•  25-27 August 2010. Beijing, China. 5th International 

Symposium on In-situ Rock Stress.  An ISRM Specialised 
Conference.  Organised by Institution of Crustal Dynamics 
- China Earthquake Admin. http://www.rockstress2010.
org

•  23-27 October 2010. New Delhi, India. 6th Asian 
Rock Mechanics Symposium on Advances in 
Rock Engineering (ARMS6).  An ISRM-Sponsored 
International Symposium. Organised by Indian National 
Group of ISRM and Central Board of Irrigation and 
Power. http://www.cbip.org

Tony Meyers 
ISRM VP Australasia 
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International Association for Engineering Geology and the 
Environment Australasia VP Report: April 2010 

MODERNISATION OF IAEG AND 
THE NEW EXECUTIVE
As discussed in my last report Fred Baynes (IAEG 
President) is preparing a document on the modernisation 
of IAEG.  The third draft has now been circulated to the 
Executive, the Bulletin Editor and Ann Williams for review 
and endorsement.  The modernisation plan will then be 
submitted to the IAEG Council as what Fred describes as a 
“non-binding strategic guidance document”.

A new President and Executive will be elected at the 
IAEG Council meeting in Auckland in September and 
their four year term will start on 1 January 2011. The 
modernisation plan and the discussions in Auckland will 
help ensure that the new President and Executive are 
well informed about the current executive’s thoughts on 
how the IAEG manages itself, important principles which 
should guide our activities and suggested changes. It will 
be the responsibility of the new President and Executive 
to review, consider and implement changes that they think 
are appropriate.

Helping prepare the modernisation plan has helped us 
all better understand how the IAEG operates and what is 
important to its future.  Some edited extracts and comments 
on the plan are given below.

EDITED EXTRACTS AND COMMENTS 
ON THE MODERNISATION PLAN
Need for modernisation
IAEG must modernise if it is to retain its relevance to 
engineering geologists in the future.  The IAEG Executive 
endorses this vision and the accompanying objectives and 
strategies as a modernisation plan to be pursued over the 
next four years and to be reported on annually to the 
Executive and Council meetings in a Progress Report.  
Additions and modifications to the plan can be made as 
a result of the discussions during these meetings and in 
this way the plan can become a living document that can 
develop in the period beyond the next four years.

Aims, activities and services
The aim of IAEG is to promote engineering geology. 
This document focuses on the main IAEG activities and 
proposes changes to the way that IAEG works, so that it 
can continue to promote engineering geology in 2010 and 
beyond.  The activities relate to the management and timely, 
cost effective delivery of the services to its members.

The document then goes on to discuss the current 
activities and services of the society including the IAEG 
Bulletin, the website, the newsletter, conferences, symposia, 

the four yearly congress and the commissions.  There is also 
discussion of education and training, travelling lecturers, 
maintaining an archive and encouraging greater interaction 
internationally.  The IAEG is committed to continuing to 
help members in poorer countries attend the congress and 
participate in other activities.

Organisation, decision making and 
management by objectives
The modernisation plan also discusses the organisation of 
IAEG, decision making, the need to set clear objectives and 
plan and cost how and when they can be achieved.  It is 
recognised that paid secretarial support is needed to help 
ensure that the Association runs smoothly.

ENGINEERING GEOLOGY COURSE IN AUSTRALIA
At the time of writing there were still four places available 
for the new engineering geology course in Australia. The 
AGS field based course will be held between Saturday 25 
September and Sunday 3 October this year.  The course 
is designed for engineering geologists and geotechnical 
engineers involved in civil and mining projects who have 
a working knowledge of geology. The main aim of this 
course is to teach students how to apply geological skills 
in the field to help solve engineering problems by using 
guided field exercises, complemented by class exercises 
in which the students learn by carrying out realistic 
project related work. This new course, which is based in 
Wollongong, is intended to complement the existing two 
week Adelaide Geology for Engineers course which is 
aimed at geotechnical engineers with limited geological 
background.   Further information on the new course can 
be obtained from Phil Flentje (telephone: 612 4221 3056, 
e-mail: pflentje@uow.edu.au) or the website (http://www.
australiangeomechanics.org/w10).

Alan Moon
IAEG VP Australasia
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Lucy Coe 
Auckland Branch Coordinator
Beca Infrastructure Ltd
Work: 09 825 1030
Email: lcoe@beca.com

Lucy Coe is a Geotechnical Engineer with Beca Infrastructure 
Ltd.  After graduating from the University of Canterbury, 
Lucy moved up to Auckland and as been here ever since.  
Lucy has undertaken geotechnical investigations, design and 
construction monitoring on major infrastructure projects such as 
CMJ, Upper Harbour Bridge, Northern Busway and New 
Lynn Rail Trench.

Pierre Malan 
Auckland Branch Coordinator
Tonkin & Taylor Ltd
Work: 09 355 0759
Email: pmalan@tonkin.co.nz

Pierre is a Geotechnical Engineer with Tonkin & Taylor 
Auckland.  Pierre graduated from the University of Canterbury 
with a M.Eng and has subsequently worked around Auckland 
and throughout the United Kingdom and Ireland. He has 
worked on major infrastructure work, design and build contracts 
as well as a range of small to medium projects.

NZGS BRANCH ACTIVITIES

We are ramping up for 2010 and it looks like it is going to 
be an exciting year for NZGS and the Auckland Branch.  
We are currently planning the events for the year ahead 
and are seeking out high quality speakers covering a wide 
variety of geotechnical challenges and possible field trip 
opportunities.

We would like to welcome Luke Storie as our third 
branch co-ordinator and thank him for stepping up.  We 
would also like to thank everyone that volunteered during 
the year.

Reflecting Back on the start of 2010
We have got off to a good start in 2010, with two excellent 
speakers sharing their specialist expertise:

•  2nd March 2010: Following the AGM, Nick Wharmby 
of Brian Perry Civil presented “Recent Developments 
in NZ Piling and Foundation Construction”. This 
talk provided practical insight into pile construction 
methodologies and the importance of detailing, and 
was enjoyed by all who attended. 

•  30th March 2010: Dr. Hossam Abuel-Naga, Senior 
Lecturer, Department of Civil & Environmental 
Engineering presented “Innovative Thermal 
Consolidation Technique for Stabilising Soft Clay Soils”.  
This talk addressed some innovative and interesting 
work being carried out on the effects of thermal 
variations on permeabilities and hence settlements 
around wick drains.  

Looking Forward in 2010
We have a number of new initiatives for 2010, including 
sending out Calendar Appointments for branch meetings.  
These are being investigated and we hope to have some 
action shortly.

We will keep you posted on the programme ahead.

Auckland Branch Activity Report

Luke Storie 
Auckland Branch Coordinator
Coffey Geotechnics (NZ) Ltd
Work: 09 426 9707
Email: Luke_Storie@coffey.com

Luke is a Geotechnical Engineer with Coffey Geotechnics (NZ) 
Limited. He graduated from the University of Auckland with a 
BE(Hons) and Arts conjoint degree in 2009 and has worked in 
the Silverdale office of Coffey Geotechnics since then. Luke has 
worked on a range of small to large scale projects across Auckland 
and also on secondment in Australia.
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Bay of Plenty/Waikato Branch 
Activity Report

Recent Presentations

On 13th April, Dave Brunsdon and Rebecca Sanders 
presented on the Lessons for New Zealand from the Padang 
M7.6 & M6.2 Earthquakes of 30th September 2009, West 
Sumatra, Indonesia. The United Nations Development 
Programme, on behalf of the Government of Indonesia, 
requested assistance from New Zealand and a ten-person 
team of volunteer earthquake and structural engineers was 
deployed to Padang at short notice, on behalf of NZAID in 
early October 2009. 

The team, coordinated by the NZ Society for Earthquake 
Engineering, spent two weeks in Padang working out of 
the UNDP field base in challenging conditions. The focus 
of their work was undertaking building safety evaluations, 
applying the NZSEE Rapid Assessment procedures to 
more than 230 buildings. 

The presentation illustrated the experience and the 
practical lessons for New Zealand, such as managing 
large volumes of rapidly generated field data, along with 
some recommended enhancements to the New Zealand 
Building Safety Evaluation processes.  

Branch News
Discussion within the NZGS on generating more activity 
in the Waikato region have resulted in Ken Read of Opus 
Consultants in Hamilton stepping up to locally coordinate 
alongside Kori Lentfer in the Bay of Plenty.  Kori and 
Ken will be working together to organize presentations 
and other events, but any assistance from other members is 
always very welcome.

Ken Read
Bay of Plenty Branch Coordinator
Opus International Consultants
Work: 07 838 9344
Email: ken.read@opus.co.nz

Ken is a Senior Engineering Geologist with Opus 
International Consultants in Hamilton.  He graduated in 
1982 with a BSc in Geology from Edinburgh University, 
followed by an MSc in Engineering Geology from Newcastle 
University in 1984.  He has worked primarily for consulting 
engineers but has also worked in site investigation contracting 
and environmental consultancy in the UK.  His work has 
taken him to Jamaica, Malaysia, Nigeria and Croatia before 
moving to New Zealand in 2006.  He is a Chartered 
Engineer (CPEng) and a UK Chartered Geologist. 

Upcoming Events

2010 TBC Bay of Plenty 

Presentation Planning 

Session

2010 TBC Te Uku Windfarm Tour

2010 TBC Presentation/Tour of 

advanced wastewater 

treatment systems 

factory – Devan Group

Kori Lentfer
Bay of Plenty Branch Coordinator
Coffey Geotechnics (NZ) Ltd
Work: 07 571 6081
Email: kori_lentfer@coffey.com

Kori took over the role of Waikato/Bay of Plenty Branch Co-
ordinator in June 2009.

Kori is a consulting Engineering Geologist who works for 
Coffey Geotechnics.  He graduated in 1998 with a BSc(Tech) 
in Geology, followed by Masters study at Waikato University 
and an MSc thesis in Engineering Geology from Auckland 
University in 2007.  Kori has worked for  consultants based 
in the UK, Europe and the Middle East.  On return to the 
homeland he joined Foundation Engineering in Orewa, which 
was acquired by Coffey Geotechnics in 2007. In April 2008 
Kori transferred to the Tauranga office for the lifestyle and 
diverse geotechnical challenges.
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David is a Senior Geotechnical Engineer/Engineering Geologist 
with Opus International Consultants in Wellington.  David 
completed an MSc in Engineering Geology at Canterbury 
University and then worked in site investigations in the UK, 
returning to NZ to work on the Cromwell Gorge Landslides 
project.   He then worked as an engineering geologist for GNS 
in Dunedin, followed by 2 years at Macraes Gold Mine.  After 
a stint in Auckland picking up a BE, he joined Duffill Watts 
& Tse in Wellington in 2001 and has been at Opus since 
mid-2004.

Wellington Branch Activity Report

David Stewart
Wellington Branch Coordinator
Opus International Consultants Ltd
Work: 04 471 7155
Email: david.stewart@opus.co.nz

Following the busy 2009 calendar of branch events a 
Wellington NZGS sub committee/steering group was 
formed in December 2009 with a view of spreading the 
organisation of events around a number of members and 
organisations.  This group is comprised of David Stewart 
(Opus), Bev Curley (GHD), Andrew Kennedy (T&T), 
Jennifer Bradshaw (Beca) and Chris Massey (GNS). The 
group also met in mid-April to plan and update the 
exciting program for this coming years events.

The branch steering group is seeking to make ties with 
other related organizations such as the Geoscience Society 
of NZ (recent merger of Geological Society of NZ and NZ 
Geophysical Society), Victoria University, GNS Sciences 
and other IPENZ technical groups, to provide notice of 
meetings of potential interest to branch members.   

23 February 2010 Meeting 
Geotechnical Observations – 2008 Wenchuan 
Earthquake, China

Wellington’s 2010 program kicked off with a very interesting 
and thought provoking presentation on the widespread 
damage caused by the 2008 Wenchuan Earthquake in 
China.

25 people attended this branch meeting held at OPUS 
offices in Wellington CBD.

Stuart Read of GNS and P Brabhaharan (Brabha) of 
Opus presented a summary of geotechnical observations 
from a NZSEE team visit to the Wenchuan area. Stuart 
opened the presentation with the geological setting for the 
earthquake and a description of the types and locations 
of landslides; amplification of the ground motion due to 
topography and geology; and, the formation of landslide 
dams amongst other geological features.

Brabha continued the presentation with a more 
engineering focus on the effects and consequences of the 
earthquake to roads, dams, bridges, tunnels and liquefaction 
effects.

There were some important lessons for us in New 
Zealand (Wellington especially) on the significance of 
sound development planning and good design practices, 
particularly around building on, or beneath, steep slopes. 
This was especially relevant as our local topography and the 
expected magnitude of a Wellington Fault earthquake are 
similar to what was experienced in Wenchuan.

Upcoming Events

Date Presentation

13th July Closely jointed rock masses and the 

Hoek Brown failure criterion 

Stuart Read (GNS)

10th August An update to the “It’s our Fault” study by 

Russ Van Dissen (GNS) 

Mid October McKays Crossing. An Embankment on 

Peat Stuart Palmer (T&T)

Note: meeting venues will vary so please take note of venue 
on meeting flyers. 

Beverley is a Senior Engineering Geologist with GHD Ltd 
in Wellington. She graduated in 1998 with a BSc(Hons) in 
Geology from Kingston University, UK, followed a few years 
later in 2002 by an MSc in Geohazard Assessment from 
Portsmouth University, UK. Prior to January 2010 she was 
with Opus International Consultants in Wellington since her 
arrival in NZ in November 2004. In the UK she worked 
for Mouchel Parkman. Beverley loves being in NZ and finds 
working here excellent as, being so young geologically and 
seismically active, slopes tend to fall down quite regularly.

Beverley Curley
Wellington Branch Coordinator
GHD
Work: 04 495 5832
Email: Beverley.Curley@ghd.com
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Nick Harwood has asked me to fill his shoes while he is 
flying in and out on a huge commute to his present project 
on an island located at S16 6.000’ E123 36.980’.  Details 
are scarce in regards to what his adventure involves, but I 
expect that the Canterbury Branch will be one of the first 
to hear about his experiences.

Since the last issue of Geomechanics News, the 
Canterbury Branch has had two meetings.  In February Tim 
Davies from the University of Canterbury, Department of 
Geological Sciences spoke to us about a very intriguing 
project known as the Deep Fault Drilling Project – Alpine 
Fault.  Tim described the characteristics of the fault which 
has often been analysed from its surface expression. Tim 
had everyone on the edge of their seats describing the 
ambitious drilling methods to intercept the Alpine Fault 
plane at depth.  And in May the Canterbury Branch 
was fortunate to host Professor Antonio Gens for his 
presentation of “The Failure of Aznalcollar Dam”. 

Until Nick returns, please don’t be shy.  I have plans for 
the June and July presentations but as of yet they have not 
been confirmed.  As Nick mentioned in the last issue – if 
you have suggestions for presentations or different ways of 
running the show, please speak up.  

I am looking forward to hearing from you as we await 
Nick’s return.

Our next meeting is planned for 17 June with Iain 
Haycock of McMillans Specialist Drilling presenting 
“Ground Anchor Design and Construction: from the 
Contractors point of view”.

Joyce Seale

Canterbury Branch Activity Report

Nick Harwood
Canterbury Branch Coordinator
Coffey Geotechnics (NZ) Ltd
Work: 03 374 9600
Email: Nick_Harwood@coffey.com

Nick is a consulting Geotechnical Engineer who works 
for Coffey Geotechnics. He graduated in 1990 with a 
BEng(Hons) degree in Engineering Geology & Geotechnics, 
followed by a MSc in Soil Mechanics & Engineering 
Seismology from Imperial College in 1994. Nick started out as 
a graduate working for British Waterways before moving onto 
Brown & Root (London) and Buro Happold (Bath) before 
finally escaping to New Zealand in 2002. He loves living 
and working in New Zealand, a place that combines sublime 
scenery and diverse assignments.  

Joyce Seale
Canterbury Branch Coordinator
Pattle Delamore Partners Ltd
Work : 03 363 3117
Email: Joyce.Seale@pdp.co.nz

Joyce is assisting Nick Harwood while he is out of the country.  
Joyce is an environmental scientist working for Pattle Delamore 
Partners Limited in Christchurch.  She graduated from the 
University of Canterbury in 2002 with a BSc in Geology 
followed by a MSc in Engineering Geology in 2006.  This is 
Joyce’s “third” career, her first being a teacher and the second 
a mum.  She is enjoying applying engineering geological 
principles to contaminated site investigations.

No activity to report.

Nelson Branch Activity Report

Tim Coote
Nelson Branch Coordinator
Tonkin & Taylor Ltd
Work: 03 5466339
Email: tcoote@tonkin.co.nz

Tim Coote is an Engineering Geologist for Tonkin & Taylor 
in Nelson.
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Otago Branch Activity Report

Site visits have been the order of business for the Otago 
branch so far in 2010.  We had two site visits in late 
February.  Both visits were courtesy of Tonkin & Taylor 
along with their clients and contractors.  The first visit was 
to the new Forsyth Barr Stadium being constructed in 
Dunedin.  This visit showed us some of the complications 
in dealing with a heavy structure and equipment on 
hydraulic fill.  We also got an extensive tour of the stadium 
and description of the various components.  Next we went 
to the new Ryman Healthcare Retirement Village, which 
is under construction on Highgate Road to hear about 
conditions in weathered volcanic rock and the installation 
of a soldier pile wall to help retain an adjacent property 
during deep excavation.

We are hoping to squeeze in a final site visit before 
winter’s darkness envelopes us.  This final site visit will 
hopefully be around mid to late April and will involve 
a trip out to the Dunedin City Council’s West Taieri 
Reservoir.  The liner for this small reservoir (<20,000 cubic 
meters) needed replacement along with some embankment 
reshaping and drainage improvement,  and Opus and Fulton 
Hogan have been put to task.  After this site visit we will 
have to switch to an evening presentation so if anyone is 
keen to give a presentation on their favourite geotechnical 
subject please get in contact.  Otherwise we will organise 
something to help spark interest in the depths of winter.

Shane is an Engineering Geologist with Opus International 
Consultants in Dunedin.  Shane came to New Zealand from 
Canada in January 2006 and has been working with the Opus 
Geotechnical Team since that time.  Shane has specialisations in 
Hydrogeology and Contaminated Land Assessment however since 
coming to New Zealand has turned his hand to everything from 
foundations to slope stability investigations. 

Shane Greene
Otago Branch Coordinator
Opus International Consultants Ltd
Work: 03 471 5509
Email: shane.greene@opus.co.nz

Above:  Different day, Piling for new bridge for realignment 

of SH88 (being completed by Opus)

Right: Members of the NZGS Otago Branch enjoying the 

sunshine, the shear key for roof supports and the tour given 

by Hawkins Construction of the new Forsyth Barr Stadium 

being constructed in Dunedin.  There are some tricky 

geotechnical problems – one of which is with getting really 

heavy cranes (from 450 to 280 tonnes), like the one in the 

background, across the area which is largely reclaimed land 

(Photograph by Lee Paterson, 22 February 2010)
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The diagram below shows a 20 m high slope with an 
inclination of 1:1. The soil properties are also shown. 
Rain has been falling continuously for long enough to 
produce an equilibrium situation, so that the “water table” 
is effectively at the ground surface. The ground can be 
considered to extend indefinitely in either direction, but to 
answer the question it should not be necessary to consider 
it beyond the boundary lines indicated. 
Determine the following:

(a)  the appropriate value of the pore pressure parameter 
ru to be used in determining the safety factor of the 
potential failure circle shown. 

(b)  optional. Determine the safety factor of this failure 
circle.

> The answer will be printed in the December 2010 issue 
of NZ Geomechanics News, and also posted on the website.

GEOTECH TEASER

Question for Geomechanics News provided – by Laurie Wesley

1:1
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BOOK REVIEWS

Geotechnical Slope Analysis – By Robin Chowdhurry (principal author) with Phil 
Flentge, and Gautam Bhattacharya

This book has just been published and is a second edition 
of a book published by Robin Chowdhurry in 1976. I am 
not familiar with the first edition so cannot comment on 
the differences between the new and old. The latest edition 
is a substantial, not to say, “heavy” volume, both physically 
and in terms of its content. It has 12 chapters and 720 pages! 
On first inspection, it is not a particularly attractive or 
“enticing” book, primarily (I think) because of the paucity 
and poor quality of its figures; their lines are faint and 
their text often small. The books strength is that it is very 
comprehensive, containing much of authors own work, 
together with very useful accounts of the work of others. 

Chapters 2, 4, and 5 cover conventional geotechnical 
concepts and limit equilibrium methods of analysis. Some 
sections of this do not appear to be very sound technically 
or well explained. For example, in covering soil shear 
strength, the basic Mohr-Coulomb equation is presented 
in terms of both total and effective stress, without any 
warning that the total stress equation is not regarded as 
having a sound theoretical basis or being of any practical 
relevance. The loose and rather archaic terms cohesion and 
angle of internal friction are frequently used without clear 
definition, and numerous equations are presented in terms 
of σ, c, and φ, rather than σ´, c´ and φ´. The term cohesion 
is often used to mean undrained shear strength. A second 
example is a quite detailed section on the stability of vertical 
cuts in clays, which is entirely theoretical with no warnings 
of the shortcomings of theory in this situation. It seems 
that bureaucrats responsible for safety and health have a 
much sounder understanding of the behaviour of vertical 
cuts in clays than many geotechnical engineers! It was also 
somewhat surprising to find no discussion of the differences 
in slope behaviour of residual and sedimentary soils. 

Chapters 3 and 10 give a comprehensive account of 
probabilistic concepts and reliability analysis. These are 
perhaps the most useful parts of the book as much of the 
material on these topics is scattered widely in journal or 
conference proceedings. Text books generally ignore them 
or give only brief overviews. Probability concepts are not 
my field so I cannot offer informed comments on the 
detailed technical content of these chapters.  

Chapters 6 to 9 cover three specialist topics, respectively 
stress deformation analyses, natural slope analysis considering 
initial stresses, and plasticity and shear band analysis. These 
are important topics and although I haven’t read the 
complete chapters, I found the sections I did read were of 
considerable interest and covered in some detail. 

Chapter 9 covers earthquake effects and seismic slope 
analysis. Giving an overview of pseudo-static analysis, the 

Author By Robin Chowdhurry with 
Phil Flentge, and Gautam 
Bhattacharya

Publisher CRC Press/Balkema 

Year Published 2010

Hardback 728 pp

ISBN 9780415469746

Web shopping http://www.crcpress.com/
product/isbn/9780415469746

Price US $180  

critical seismic coefficient, and the Newmark method for 
estimating displacements. It includes an account of the 
well known failure of the Lower San Fernando dam and 
the various back-analyses carried out to explain this. There 
are also some useful observations on earthquake induced 
failures of natural slopes. 

Chapter 11 gives case records of urban slope stability, 
including three specific landslides in Wollongong; these were 
existing landslides that show intermittent “reactivations” 
during periods of intense rainfall. Back analysis of the slides, 
assuming a zero cohesion intercept, gave residual φ´ values 
of about 18° at one site and 11° at the other two sites. 
The chapter also gives a useful account of a particularly 
severe rainstorm event in Wollongong in August 1998 that 
triggered a large number of landslides.

In conclusion, I believe this book contains a great deal of 
useful information and forms a valuable reference source. I 
will be pleased to have it on my bookshelf.  

Reviewed by: Laurie Wesley
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Editor's Note: Copies of this new book were not available 
at the time of going to press. The publisher notes are 
reproduced here.

According to the press release this book is a practical 
guide to the engineering geological description of soils 
and rocks in the field and is the definitive work by an 
acknowledged expert. The objective of the book is to 
enable the practitioner to record and present features of 
the ground from the exposure in such a way as to convey a 
field presence to subsequent users of the data. 

The book benefits from full colour throughout, thus 
enhancing the photographs and the many text boxes that 
provide background information, logging tips and example 
descriptions. 

Practical guidance is provided for those in the field 
and information on the current systematic and codified 
approach and its use are laid out in detail.  The procedures, 
techniques and tips within this book are not only for young 
practitioners learning their craft, but are also relevant for 
their seniors and mentors to ensure awareness of current 
practices in order to avoid costly mistakes.

Soil and Rock Description in Engineering Practice – David Norbury

Author By David Norbury

Publisher Whittles Publishing 

Year Published April 2010

Hardback 304 pp

ISBN 978-1904445-65-4

Web shopping www.librario.co.uk

Price GBP £80  

Contrasting exposures: (a) left: rock material with few 

discontinuities, and (b) top: the more usual situation right of 

a rock mass with very closely spaced discontinuities.

Book details provided by Whittles Publishing, 
Caithness, Scotland



International Society for Rock Mechanics

Since 1982 a bronze medal and a cash prize have been 
awarded annually by the ISRM for an outstanding doctoral thesis 
in rock mechanics or rock engineering, to honour the memory of 
Past President Manuel Rocha while stimulating young 
researchers. 

Starting with the Rocha Medal 2010, one or 2 runner-up 
certificates may also be awarded. 

An invitation is now extended to the rock mechanics 
community, and especially to Faculty members, for nominations 
for the Rocha Medal 2012. 

Full details on the Rocha Medal are provided in ISRM By-law 
No. 7. 

         

To be considered for an award the candidate must 
be nominated within two years of the date of the 
official doctorate degree certification. 

Nominations shall be by the nominee, or by the 
nominee's National Group, or by some other person 
or organization acquainted with the nominee's work.

Nominations shall be addressed to the Secretary 
General and shall contain: 

a one page curriculum vitae; 
a written confirmation by the candidate’s National 
Group that he/she is a member of the ISRM; 
a thesis summary in paper and digital formats, 
written in English, with between 5,000 and 10,000 
words, detailed enough to convey the full impact of 
the thesis and accompanied by selected tables and 
figures; 
one copy of the complete thesis and one copy of 
the doctorate degree certificate; 
a letter of copyright release, allowing the ISRM to 
copy the thesis for purposes of review and 
selection only; 
an undertaking by the nominee to submit an article 
describing the work, for publication in the ISRM 
News Journal. 

The nomination must reach the ISRM Secretary 
General by 31 December 2010. 

1982 A.P. Cunha PORTUGAL 
1983 S. Bandis GREECE 
1984 B. Amadei FRANCE 
1985 P.M. Dight AUSTRALIA 
1986 W. Purrer AUSTRIA 
1987 D. Elsworth UK 
1988 S. Gentier FRANCE 
1989 B. Fröhlich GERMANY 
1990 R.K. Brummer SOUTH AFRICA 
1991 T.H. Kleine AUSTRALIA 
1992 A. Ghosh INDIA 
1993 O. Reyes W. PHILIPPINES 
1994 S. Akutagawa JAPAN 
1995 C. Derek Martin CANADA 
1996 M.P. Board USA 
1997 M. Brudy GERMANY 
1998 F. Mac Gregor AUSTRALIA 
1999 A. Daehnke SOUTH AFRICA 
2000 P. Cosenza FRANCE 
2001 D.F. Malan SOUTH AFRICA 
2002 M.S. Diederichs CANADA 
2003 L. M. Andersen SOUTH AFRICA 
2004 G. Grasselli ITALY 
2005 M. Hildyard UK 
2006 D. Ask SWEDEN 
2007 H. Yasuhara JAPAN 
2008 Z.Z. Liang CHINA 
2009 G. Li CHINA 
2010 J.C. Andersson SWEDEN 

All relevant information can be obtained from the 
ISRM website, at http://www.isrm.net. 



STUDENT PRIZE 2010
Invitation to participate – CLOSING DATE 30 August 2010
The New Zealand Geotechnical Society wishes to recognise and encourage 
student participation in the fi elds of rock mechanics, soil mechanics, geotechnical 
engineering and engineering geology. 

TWO REGIONS:  North Island and South Island
TWO AWARDS: One for each region valued at NZ $1,000 plus certifi cate

REQUIREMENTS:
➤ Candidates are required to present an 800 words or less typed abstract on any aspect 

of, or topic in the fi eld of, geotechnical engineering and/or engineering geology.
➤ Finalists will be invited to present their topic in person at a branch meeting in Auckland 

and/or Christchurch in September/October 2010.
➤  Presentations will be 15 minutes followed by 5 minutes of questions.
➤   Awards are open to both current undergraduate and postgraduate full time students of a 

recognised tertiary institution in New Zealand. 

FINALISTS WILL BE ASSESSED ON THE FOLLOWING CRITERIA

The prizes shall be awarded to the fi nalists who are judged to have made the best 
presentation according to the above criteria. 
The judges' decision shall be fi nal.

ABSTRACTS MUST BE SUBMITTED IN  WRITING AND 
CLOSE 30 AUGUST 2010. Please provide author details, your abstract and 
university affi liation to the branch co-ordinator in your region as listed below. 

For further information or to join the Society (membership is free for students) please 
visit our website www.nzgs.org or contact the Society Management Secretary at
secretary@nzgs.org

Written abstract 10% Content 10%
Structure 20% Visual presentation 20%
Clarity of explanation 20% Question handling 10%
Time 10%

NORTH ISLAND
Pierre Malan
Auckland Branch Co-ordinator
pmalan@tonkin.co.nz

SOUTH ISLAND
Nick Harwood
Canterbury Branch Co-ordinator
nick_harwood@coffey.com

NEW ZEALAND 
GEOTECHNICAL SOCIETY Inc.
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STANDARDS, LAW AND INDUSTRY NEWS

NZGS Website Update

What are the most visited pages 
on the website?

Our new website has been up and running for 6 months 
now.  We note from statistics that during this six month 
period, the most visited pages on www.nzgs.org were the 
conference, publications and jobs pages.   

Where are our visitors from?
Users visiting the website are mostly from New Zealand, 
but more or less the whole world is represented.  The second 
biggest number of visitors to the website are from Australia, 
but many are also from the United Kingdom, Canada and 
the United States. We have also had some online visits from 
people in India, Iran, Singapore, China and Germany (We 
had no visitors from Madagascar or Greenland!).

Email notifications
Proportionally, a far larger group of our members are 
interested in upcoming conferences than anything else – it 
might be of interest to you to know that you can sign up 
to our ‘email notifications’ for conferences.  If you sign up, 
you will be sent an email each time a new conference is 
posted on the website.   You can also sign up for Branch 
news, NZGS news, or job notifications. 

If you wish to do this, please go to the home page and 
register by scrolling down to ‘subscribe to email updates’.  
Click on register here. Follow the prompts and the system 
will automatically send you a password.  Then, when you 
log back in, you can choose which categories you would 
like to subscribe to e.g. Wellington Branch.

And, of course, you can remove yourself from receiving 
email notifications, or update the categories you wish to 
subscribe to, at any time by logging into your account.  You 
can also change your password.
 
What’s new on the Website?

We have recently added three new International Society 
pages under ‘About Us’. The ISSMGE, IAEG and ISRM 
pages each contain links to their own websites, news and 
announcements, and newsletters, journals or bulletins for 
which we have sought approval for reproduction.  Some 
email attachments from these Societies will be uploaded 
to the relevant pages and links sent to members in some 
instances instead of individual emails.

Do you have any feedback?
If you have yet to visit the site, please take a moment to do 
so.  We have included plenty of opportunities for visitors to 
send us feedback – so if you can’t find what you are after 
or have a brilliant idea – please send it through!

As always, if you see anything that needs updating, or 
correcting, please contact us using either webmanager@
nzgs.org or secretary@nzgs.org.



11th IAEG Congress Auckland, New Zealand 2010
Hosted by the New Zealand Geotechnical Society  www.iaeg2010.com

5-10 
September 2010 

GEOLOGICALLY 
ACTIVE
Active, Auckland, Aotearoa

DR SERGIO MORA 
Originally from Costa Rica, 
Dr Mora is an international 
leader in Disaster Risk 
Management, with a background 
in rock mechanics, dams and 
tunnelling. He draws his DRM 
experience from his work as 
Environmental, Natural 
Resources and Risk Manage-
ment Specialist at the Inter 
American Development Bank 
and as consultant to the 
World Bank.

DR SIMON LOEW (LÖW) 
is Professor of Engineering 
Geology at the ETH Zurich. 
He has led several large 
interdisciplinary projects 
related to the final storage 
of nuclear and toxic wastes, 
large traffic tunnels (NEAT, 
AlpTransit) and natural hazards. 
He leads research in deep 
tunnelling (settlements above 
tunnels), hydro-mechanical 
processes, geological waste 
disposal and slope instability.

DR SUSUMU YASUDA 
Originally from Hiroshima, 
Dr Yasuda is Professor of Civil 
and Environmental Engineering 
at Tokyo Denki University. His 
main research interest is in soil 
liquefaction during earthquakes 
and he has visited many 
countries to investigate the 
damage due to liquefaction in 
the post-disaster period. 
Dr Yasuda chairs the Asian TC 
No.3 on Geotechnology formed 
by the ISSMGE.

TIM SULLIVAN 
is Adjunct Professor at the 
School of Geotechnical 
Engineering, University of 
New South Wales, Australia 
and a Director and Principal 
Consultant of Pells Sullivan 
Meynink Pty Ltd, the firm 
he established in 1993. He has 
particular interest in the fields 
of mine stability and design; 
landslides, and engineering 
geological/geotechnical 
models.

CONFERENCE THEMES AND SUB-THEMES

PRINCIPAL SPONSOR 
THE NEW ZEALAND EARTHQUAKE 
COMMISSION

» GEOHAZARDS AT THE 
LEADING EDGE, focussing on 
identification and evaluation 
of natural hazards;

» MANAGING GEOLOGICAL 
RISK, focussing on approaches 
to hazard mitigation around 
the world;

» ADVANCES IN ENGINEERING 
GEOLOGY, addressing state 
of the practice; 

» APPLIED ENGINEERING 
GEOLOGY, examining the 
interaction of geology, water 
and structures; and

» EVOLVING ENGINEERING 
GEOLOGY, bridging the gap 
between scientists, engineers 
and non-practitioners into 
the future.

Register NOW
www.iaeg2010.com

KEY-NOTE SPEAKERS

IAEG_A4Ad_NZGS.indd 1 17/5/10 8:34:54 PM



NZGS Young Geotechnical 
Professionals

The Young Geotechnical Professionals group has been 
encouraged to be formed to represent, support and 
provide a voice for the young professionals. We represent a 
lively, increasingly influential and rapidly growing section 
of Geotechnical Engineers and Engineering Geologists 
nationwide. Through a social culture of innovation, integrity, 
networking and the pursuit of excellence, we anticipate 
facilitating in the professional and personal development of 
the young professionals.

This role for me encompasses my ongoing developments 
with working on the IAEG 2010 Congress organising 
committee as the Young Professionals coordinator and 
with NZGS in promoting Young Professionals within the 
geotechnical community. 

Latest activities:
•  Announcement of Student Awards 2010 –

Presentations for Christchurch and Auckland are 
planned for late September/October

•  Preparation of YP Blog for IAEG 2010 – This went 
live January 2010 and is ongoing – Although it is 
really only targeting Young Professionals attending 
the IAEG Congress, there are interesting pieces of 
information from around the world. Check it out 
http://blog.iaeg2010.com/.

•  Attending University of Auckland School of 
Environment Careers Event and promoting students 
to join NZGS

Upcoming activities:
•   New Zealand Representation at Richard Wolters 

Prize 2010 – IAEG September 2010, and
•  Quiz night in late June in Auckland for YGPs and 

members
Ongoing activities:

•  YGP specific event - evening/team building in 
Auckland/Wellington/Christchurch

•  Visit Auckland and Christchurch Universities to 
promote YGP and NZGS – proposed in July/August 
to promote the Student Awards

•  Investigating the next 9YGP conference (Australia/
NZ) – possibly in Melbourne 2012 at the same time 
as 11ANZ Conference

We welcome support and inspiration from the young 
geotechnical professional’s community. If you have any 
ideas or activities you would like to see happen please 
contact me.

Reported by: Kate Williams
YGP Representative, Email: kwilliams@tonkin.co.nz
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Engineering geology, and geotechnical and risk management 

are critical to New Zealand - a country always on the move.

EQC, both a facilitator and benefactor of  advances in these 

fields, is delighted to be principal sponsor of  the IAEG 

Congress 2010, which will bring together engineers, 

scientists and practitioners from all around the world.

For more information on EQC and its work to foster research 

in natural hazards science and engineering, see our website - 

www.eqc.govt.nz/research.aspx

EQC
proud sponsor of the

IAEG
CONGRESS 

2010
“Geologically Active”



PH. 07 846 1686 / FX. 07 846 1016
PO. BOX 5187 / FRANKTON / HAMILTON 3242 / NEW ZEALAND
WWW.AVALONLTD.CO.NZ

AVALON
// ROPE ACCESS SERVICES

Experience. Innovation. Performance.

AVALON GEOTECHNICAL

// ROCK ANCHORING      // CATCH FENCES      // ROCKFALL NET      // SOIL NAILING      // SHOTCRETE      // BLASTING

// INVESTIGATION  // ACCESS // SLOPE STABILISATION   // DESIGN   // DRILLING // GROUTING

Avalon is the industry leader in difficult/high access slope investigation and hazard remediation.

Pioneers within the rope access field, Avalon has an experienced team that has been working within the industry since the late 1980’s. 
Neil McHugh the company director is a qualified Engineering Geologist (B.A M.Sc.Oxford) and has extensive geotechnical experience, 
working for consultants and contractors internationally. Drawing on a wealth of experience Avalon has been at the forefront in New Zealand 
since 1995, developing and implementing successful geotechnical solutions and setting the industry benchmark for safety and work
practises. Reinforcing this Avalon was invited to help establish OSH and AS/NZS Standards. 
Avalon Industrial Services is the team for in-depth knowledge and high quality cost effective geotechnical engineering problem solving on 
steep slopes and rock faces.

Call 07 846 1686 or visit us online at www.avalonltd.co.nz. Avalon Industrial Services Ltd. Experience, Innovation, Performance. 
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Professor Antonio Gens, 
from Spain,  recently visited 
New Zealand to present 
to NZGS members in 
Auckland, Wellington and 
Christchurch.  Professor 
Gens kindly squeezed three 
branch presentations and 
three full-day courses into 
his week downunder.  All the feedback suggests Antonio’s 
lectures were extremely interesting and comprehensive 
– and that he was a pleasure to listen to.  Full copies of the 
course notes from the lecture series are available on the 
NZGS website.

Failure of the Aznalcollar Dam

Wellington
“On Tuesday 11th May 2010 the Wellington Branch hosted 
Antonio Gens on his tour of New Zealand to present 
his talk on the failure of the Aznalacollar dam, Spain. 
The talk was held at and sponsored by Aurecon, and was 
attending by approximately 47 people, a record for recent 
Wellington Branch NZGS talks. The attendees were not 
only members of the geotech community with a variety 
of experience levels, but also people involved in dam and 
water engineering communities, 3 students from Weltec, 
and other interested parties. 

Antonio’s talk presented a very interesting case study, 
which is involved in ongoing litigation. The photographs 
showing the movement of the dam following the failure 
of its foundation were certainly dramatic. The presentation 
was very interesting and everyone in attendance will have 
taken some useful knowledge away.”
Beverley Curley, 
Wellington Branch Co-coordinator, GHD 

Christchurch
“Forty seven people packed the room to hear Professor 
Antonio Gens deliver his talk on the failure of Aznalcollar 
dam at the University of Canterbury in Christchurch.  
The group contained a good mix of senior and junior 
geotechnical engineers and university civil engineering 
and engineering geology staff and students.  All enjoyed the 
presentation and questions and comments continued for 
almost a half an hour.  Thanks to Misko Cubrinovski and 
Lis Bowman for escorting Professor Gens around the Civil 

Antonio Gens – NZGS Lecture Tour, May 2010

Engineering department and to David Bell for introducing 
the program and vigilating the questions. 

 
Joyce Seale, Branch Co-coordinator, Canterbury, 
Pattle Delamore Partners Limited

One-Day Short Course 
 
Auckland
“The course presented by Antonio Gens was an excellent 
combination of theory and practice. Of particular interest 
was the effect of matrix suction on shear strength of soils 
and features of volume change behaviour. Some dramatic 
examples were given of volume collapse. The effects of 
reduced permeability of unsaturated soils was discussed.  
The course provided guidance on empirical methods for 
estimating ground movements. Antonio highlighted the 
benefits of early installation of bracing of excavations and 
the need for attention to detail at the contact between 
bracing and the wall. A number of useful examples 
were given of references for excavation induced ground 
movements together with examples of procedures for 
control and reduction of movements.  

He was an excellent course presenter and I found it 
really useful.”
Yolanda Thorp, URS New Zealand

Wellington
“The course was well worth attending, Antonio obviously 
has a great wealth of knowledge that he portrayed from first 
principals through to large-scale case studies. The group 
attending had a real range in levels of experience, but all 
seemed satisfied that the principals learnt could be put 
into practice as the case studies really made the material 
digestible. It was a good opportunity to meet more people 
in the industry, although it was unfortunate that attendance 

Aznalcollar Dam



was low in Wellington as more people could have benefited 
from Antonio’s experience and knowledge.”
Ben Thompson, GHD

Christchurch
“The course was thoroughly enjoyable. The section on 
unsaturated soil provided a good introduction into the 
mechanics of unsaturated soils as this was a topic that 
was alluded to during my university studies but not really 
covered. For $250 I felt this course was very good value 
for money.”
Dominic Mahoney, GHD

“Professor Gens provided a very comprehensive presentation 
describing unsaturated soils, soil suction and how their 
properties affect geotechnical issues.  The second half of 
the course focused on tunnelling methods in soils and 
the affects of loading and collapse of the soils during 
construction.  Case studies supplemented the discussion 
effectively.

The information was presented clearly, a tribute to 
Professor Gens as English is not his first language.   
The Powerpoint presentation provided the mathematical 
expressions and graphs; although some were not fully 
translated into English they were easily understood.  The 
attendees felt comfortable to ask questions and it seemed 
that Professor Gens appreciated the questions and enjoyed 
answering the queries and addressing the comments.

As tunnelling projects are becoming more prevalent 
in New Zealand the topics covered in the short course 
were relevant to further develop our understanding of the 
issues. 

The attendees enjoyed chatting during the breaks and 
mingled quite well.  It appeared that each one made the 
effort to get to know or reacquaint with the rest. This was 
nice.”
Joyce Seale, Branch co-coordinator, Canterbury, 
Pattle Delamore Partners Limited

       

Thank you to all those who assisted with coordinating 
Professor Gens’ trip to NZ whether it was airport pick-ups, 
venue and accommodation bookings, introductions on the 
day, handing our course notes, or the more glamorous role 
of dining out! And of course thanks to those who have 
provided some feedback here – compiled (or cajoled) by 
Amanda Blakey.
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“UNRIVALED RESULTS 
EVEN IN THE MOST COMPLEX 
ENVIRONMENTS.” 
       - Boart Longyear Drilling Services 

Boart Longyear is meeting the demands of today’s challenges with 
modern drilling technology. Our experienced team provides quality 
solutions, even in the most difficult and sensitive conditions.

Experienced crews in all conditions 

 and techniques

Quality Assured; Quality results

Professional management systems

Explore our world at www.boartlongyear.com.

Copyright © 2007 Boart Longyear Ltd. All rights reserved. ISO 14001 | OHSAS 18001 Certified 

For more information on our projects and services, 
contact your Boart Longyear representative today. 
Tel: 09 267 9100 Email: info_nz@boartlongyear.com

SPECIALISED DRILLING 
SERVICES FOR:

ENVIRONMENTAL ASSESSMENTS

GEOTECHNICAL INVESTIGATIONS

INSTRUMENTATION INSTALLATION, 
MONITORING WELLS AND
FOUNDATION INVESTIGATIONS

SITES OF SPECIAL SCIENTIFIC 
INTEREST (SSSI)

EXPLORATION, MINERAL AND 
WATER BORE DRILLING

LANDFILLS, BRIDGES, DAMS, RAIL 
ROADS, EMBANKMENTS

A4_DS Geotechnical Advert_NZ_102007.indd 1 6/03/2008 4:18:06 PM





RETAINING YOUR BUSINESS IS OUR BUSINESS

Grouting Services has provided specialist civil engineering contracting services 

since 1971, and it’s services have progressively expanded to meet the growing 

need for specialist expertise in the civil engineering and construction markets. 

The company provides a full range of specialist construction services in the fi elds 

of ground anchoring, soil nailing, post-tensioning, drilling and grouting. 

We are a knowledge based company with the right skills, experience and resources 

to ensure consistent delivery of service to our construction partners. The success 

of our business owes everything to our philosophy of creating the right working 

relationship with our clients. Our fl at management structure means that you are 

dealing with the decision makers at all stages of your projects development. 

Over the years, a tradition of excellence has become one of our top priorities. 

Our continuing developing technology, operational performance and willingness 

to innovate, together offer our clients a service of the highest quality. 

Grouting Services has been actively involved in multi-strand and bar anchors, and 

soil nailing for over 30 years. We utilise the technique of high-pressure (1000psi) 

post-grouting in weak soils to signifi cantly improve the bond capacity, and, where 

required, fabric socks are used to ensure containment of grout within the drill 

hole thus ensuring full bond potential is realised. We also have the license to 

install the driven earth type anchors (Kite) within New Zealand.

Grouting Services also operates the internationally accepted VSL post-tensioning 

system and has expanded it’s offerings in the post-tensioned fl oor slab market 

offering full design and construct services for both slabs on grade and suspended 

slabs.

GROUTING SERVICES NZ LTD LIMITED
49 Mihini Road, Swanson, Auckland, PO Box 95169, Swanson 0653, Waitakere

p +64 9 837 2510, +64 9 837 40 50 e davids@groutingservices.co.nz

w www.groutingservices.co.nz



…another day in the office

NZ Geotechnical Society 

2010PHOTO 
COMPETITION

A perfect chance to win some drinks money for the office. The winning 
photo will be printed in the December 2010 issue of the NZ Geomechanics 
News and put onto the Society web page.

SEND YOUR ENTRY TO:
•  The Geomechanics News Editor, 

Paul Salter, URS Centre, PO Box 821, 

Auckland 1140

•  email to: paul_salter@urscorp.com

(send as jpgs)

• Entries close 29 October 2010

•  Clearly mark your entry with your name and 

provide a caption for your photo

CONDITIONS OF ENTRY:
1. Only amateur photographers may enter.

2. Photos must be taken by the entrant.

3. No computer generated pictures.

4.  Any photographs received may be published 

in subsequent Society publications.

5.  Winning entries will be final and no correspondence will be entered into.

6. NZ Geotechnical Society members only may enter.

WIN $250
            Show us the things that geotechnical engineers, engineering 
geologists, and technicians in the profession get up to!!

The year 2010 theme is: 
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Can an Engineering Geologist get CPEng? – Geoffrey Farquhar

This question raises much debate amongst engineering 
geologists and geotechnical engineers.  However much 
of the debate is possibly based on outdated concepts of 
the criteria to become a Chartered Professional Engineer 
(CPEng) in NZ and also on anecdotes of what happened to 
Joe Bloggs engineering geologist in years gone by.  When 
the Chartered Professional Engineers Act was enacted in 
2002, it ushered in a new era for professional registration.  
Thus what happened to engineering geologists under 
the old Engineers Registration Act of 1924 is no longer 
relevant.

In the eight years since the Chartered Professional 
Engineers Act has been in operation there have been 
refinements to the process of assessing applicants.  Thus 
anecdotes of what happened to Joe Bloggs engineering 
geologist in the first few years of CPEng assessments should 
also be put aside.  Although the application process has 
been refined, the CPEng competence standard has not 
changed.

The purpose of this article is to provide information to 
answer the question, “Can an engineering geologist become 
a Chartered Professional Engineer in NZ?“  Information 
is provided at the end of this article to explain the CPEng 
competence standard and aspects of the CPEng application 
process. A comprehensive explanation of the CPEng 
application process is beyond the scope of this article.

This article concentrates on the relevance and applicability 
of CPEng to engineering geologists.  It is timely to address 
this question as there is another article in this issue of 
Geomechanics News providing an international overview 
of the licensing of geologists.  This article does not 
consider professional registration as either a geologist or 
an engineering geologist, rather it presents an option for 
engineering geologists in NZ to find a quality mark of 
competence and a ‘NZ home’.

Why should I get CPEng?  What are the 
advantages?

The CPEng quality mark offers registrants a number of 
benefits.  These include:

•  Peer recognition for having attained competence as a 
professional engineer 

•  Independent validation of current competence 
(somewhat like a ‘health check’ or ‘warrant of fitness 
check’) 

•  Enhanced employment prospects, as CPEng is 
increasingly used by employers as a benchmark for 
recruitment and professional development 

•  Enhanced career opportunities, as companies use 
CPEng as a quality standard for clients (e.g. in 
proposals and tender documents) 

•  The right to undertake certain work that is restricted 
by Government regulatory requirements 

•  Access to other work that may be restricted by local 
and regional authorities 

•  Marketing advantages deriving from inclusion on the 
CPEng Register and use of the CPEng postnominal

•  Recognition in a professional body that does not 
require one to abandon the practice of engineering 
geology

At present there are no other professional registration 
opportunities in NZ for engineering geologists (excluding 
becoming a Chartered Geologist with the Geological 
Society of London) and there are considerable difficulties 
to the establishment of a New Zealand registration body.  

Having looked at the advantages of CPEng it is 
important to clarify a few points:

1. A person is registered as a professional 
engineer, not a professional engineering 
geologist
The most important point for an engineering geologist 
to understand is that CPEng is about having attained 
competence as a professional engineer, not a professional 
geologist and not a professional engineering geologist.  
Some engineering geologists find this difficult to swallow.

2. There are engineering geologists in NZ 
at present who have CPEng
Despite rumours, engineering geologists with CPEng have 
not abandoned the faith, deserting geology to convert 
to engineering.  Whether an engineering geologist calls 
him/herself an engineer or an engineering geologist after 
attaining CPEng is irrelevant.

3. Engineering geologists with CPEng work in 
engineering
Since CPEng is about registration as a professional engineer, 
an engineering geologist must demonstrate competence in 
engineering and not some other related field.  Working in 
engineering as an engineering geologist is not sufficient 
on its own.  One needs to demonstrate competence as a 
professional engineer.

4. CPEng is a competence based standard
The competence assessments conducted by IPENZ require 
applicants to provide sufficient evidence to demonstrate they 
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are able to consistently apply knowledge, understanding and 
skills to the standard expected of a reasonable professional 
engineer.  To understand whether an engineering geologist 
can attain CPEng it is necessary to understand the CPEng 
competence standard, details of which are given at the end 
of this article.

5. A Washington Accord engineering degree 
while important is not critical
Element 1 of the CPEng competence standard refers 
to having a Washington Accord degree or recognised 
equivalent qualification or having demonstrated equivalent 
knowledge.  A Washington Accord degree in simple terms is 
an internationally accredited four-year engineering degree.  
Engineering geologists are unlikely to have a Washington 
Accord degree.  However the CPEng standard states that 
one may have a recognised equivalent qualification.  In my 
experience it is unlikely that an engineering geologist will 
have a recognised equivalent qualification.  But the other 
alternative is “or has demonstrated equivalent knowledge”.
An engineering geologist in NZ will typically have a 
science degree in engineering geology or geology.  In order 
to assess the applicant’s equivalent knowledge the CPEng 
assessment will include a Knowledge Assessment where an 
applicant’s knowledge is assessed against that required for a 
Washington Accord degree.  All of the applicant’s study and 
learning (secondary schooling, university study, on the job 
learning, continued professional development etc) is taken 
into consideration.  Even if the applicant is not assessed as 
having met that standard, it does not necessarily prevent 
the applicant from attaining CPEng, but it tends to make 
it more difficult.

6. CPEng is registration as an engineer not as a 
geotechnical engineer
Every CPEng candidate is assessed in his or her practice 
area.  Practice area is defined in regulations as:

(a)  the area within which one has engineering 
knowledge and skills, and

(b)  the nature of one’s professional engineering 
activities.

One’s practice area is a combination of both the area in 
which one holds specialised engineering knowledge and 
the nature of the activities one performs, and one or both 
of these may change over the course of one’s engineering 
life.

CPEng applicants are asked to provide their practice 
area description in the form of a succinct statement of the 
types of work that he/she is competent to carry out, having 
kept up to date with new engineering knowledge and 
techniques.  The diversity of engineering knowledge and 
practice means that an engineer’s practice area is unique.

Assessment panels are required to assess whether the 
applicant’s practice area description is a reasonable summary 

of his/her practice area (based on the evidence presented) 
and then they will assess the applicant’s competence within 
that practice area.

Having described one’s practice area, one is then asked 
to select the practice field(s) with which one’s practice 
area most closely aligns.  One’s practice area may partly lie 
within two or more practice fields, but IPENZ asks that 
the applicant selects no more than two practice fields when 
completing the application form. The practice field(s) is 
used to choose suitable accessors.

The seventeen practice fields are Aerospace, Bio,  Building 
Services, Chemical, Civil, Electrical, Environmental, 
Fire, Geotechnical, Industrial, Information, Management, 
Mechanical, Mining, Petroleum, Structural and 
Transportation.  These fields are the disciplines adopted by 
the APEC Engineer Agreement.

At the end of 2008 IPENZ stopped the use of practice 
fields after an engineer’s IPENZ post-nominal, e.g. one 
can no longer use MIPENZ(Geotechnical).  There is still 
confusion amongst engineers about practice fields and the 
most common misconception is that one is registered for 
example as a Geotechnical Engineer, Civil Engineer etc.  
CPEng involves being registered as a currently competent 
engineer - not as a geotechnical engineer.  The practice 
area description confirmed by the assessment panel during 
the assessment process is recorded on the assessment 
form which is held on file by IPENZ.  The practice area 
description is not recorded on the register of Chartered 
Professional Engineers.  Thus it is not available to the 
public or other engineers.

7. An engineering geologist will typically take 
longer than an engineer to get CPEng
This statement is a gross generalisation.  Generally advice 
is given to engineers that a suitable time to apply for 
professional registration is about four to five years after 
graduation.  As CPEng is a competence standard there 
is no specified minimum period for an engineer to gain 
the experience and skills to demonstrate competency 
at the required level.   As a very general observation, an 
engineering geologist is likely to require a longer period than 
a BE-qualified engineer to gain the experience and skills 
necessary to demonstrate the required level of competence.  
It is important to get advice from a Chartered Professional 
Engineer familiar with the competency standard.

In summary, it is possible for an engineering geologist to 
become a Chartered Professional Engineer in NZ but the 
devil is in the detail as with most things in engineering.  It 
is best to seek advice before embarking on the application 
process.
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Engineering Role

Professional Engineer
Capable of dealing with complex 
engineering problems and activities

Engineering Technologist
Capable of dealing with 
broadly defined engineering 
problems and activities

Engineering 

Technician
Capable of dealing 
with well-defined 
engineering 
problems and 
activities

Q
u

a
lit

y 
M

a
rk

s

National Current 
Competence Register
Registrants are reassessed 
every five years

Chartered Professional Engineer 
(CPEng) 
Chartered Professional Engineers 
Act 2002 created the only statutory-
backed register for professional 
engineers in New Zealand

Certified Engineering 
Technologist (ETPract)

Certified Engineering 
Technician (CertETn)

International Register
Recognising competent 
practitioners 
internationally

International Professional Engineer 
(IntPE)

International Engineering 
Technologist (IntET)

Related Multilateral 
Agreement(s)
Support international 
mobility and provide 
benchmarks for 
professional competence 
assessment standards

Engineers Mobility Forum

APEC Engineer

Engineering Technologist 
Mobility Forum 

Membership Class
Marks of standing and 
engagement with the 
New Zealand engineering 
profession

Professional Member (MIPENZ) Technical Member (TIPENZ) Associate Member 
(AIPENZ)

Fellow (FIPENZ)
Recognition of substantial 
contribution to the engineering 
profession, engineering practice or 
IPENZ

Q
u

a
lif

ic
a

tio
n

s

Exemplifying Qualification
Typical New Zealand 
qualification for entry to 
occupational group

Four-year Bachelor of Engineering Three-year Bachelor of 
Engineering Technology

Two-year Diploma of 
Engineering

Related Multilateral 
Agreement
Provides international 
recognition of IPENZ-
accredited engineering 
qualifications and 
benchmarking of New 
Zealand engineering 
education standards

Washington Accord Sydney Accord Dublin Accord

Information on CPEng Competency Standard 
and Aspects of the Application Process
1. IPENZ Quality Marks
There are three engineering occupational groups within 
the wider engineering profession: professional engineers, 
engineering technologists and engineering technicians.  A 
general summary of the key attributes of each occupational 
group is provided in the following table.
  

2. CPEng Competence Standard
The competence standard sets the entry standard for 
engineers seeking formal peer recognition as a competent 
professional engineer by undertaking an IPENZ competence 
assessment.  The competence standard below sets the 
standard for Initial Registration as a Chartered Professional 
Engineer, and the standard for entry into the class of 
Professional Member with IPENZ Engineers New Zealand 
and informs entry into the International Register for 
Professional Engineers (IntPE).
What is a Competence standard?
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A competence standard is an indication of an expected 
level of performance. The competence assessments 
conducted by IPENZ require applicants to provide sufficient 
evidence to demonstrate they are able to consistently 
apply knowledge, understanding and skills to the standard 
expected of a reasonable professional engineer.
Chartered Professional Engineer Act 2002

The Chartered Professional Engineers of NZ Rules (No 
2) 2002 and amendments specify the minimum standard 
for registration, and the standard is summarised below.

12 elements: these represent broad areas of professional 
engineering performance.  Taken holistically, these elements 
make up the minimum standard for registration as outlined 
in the CPEng Rules.

Performance indicators (bullet points under each 
element): these provide further detail as to the meaning of 
each element thereby enabling the applicant and assessors to 
have a clearer understanding of the performance required 
to demonstrate competency in each element.  They are 
important indicators of competence but are not criteria 
that need to be met nor are they an exhaustive list.

Definitions: these provide a critical component of the 
standard and need to be considered carefully by applicants 
when they are preparing their portfolio of evidence to 
demonstrate they meet the competence standard.
Performance assessed against each Element

Those undertaking an assessment with IPENZ are 
expected to provide evidence of their current competence 
which demonstrates that they are able to meet all the 
elements of the standard.  The Panel, however, considers 
the totality of the evidence supplied and makes an holistic 
assessment as to whether each applicant meets the IPENZ 
Competence Standard for Professional Engineers.

To meet the minimum standard a person must 
demonstrate that he/she is able to practice competently 
in his/her practice area to the standard expected of a 
reasonable professional engineer.

The extent to which the person is able to perform each 
of the following numbered elements in his/her practice 
area must be taken into account in assessing whether or not 
he/she meets the overall standard.

Element 1: Comprehend, and apply knowledge of, 
accepted principles underpinning widely applied 
good practice for professional engineering

•  Has a Washington Accord degree or recognised 
equivalent qualification or has demonstrated 
equivalent knowledge and is able to:

•  Identify, comprehend and apply appropriate 
engineering knowledge

•  Work from first principles to make reliable 
predictions of outcomes

•  Seek advice, where necessary, to supplement own 

knowledge and experience
•  Read literature, comprehend, evaluate and apply new 

knowledge

Element 2: Comprehend, and apply knowledge of, 
accepted principles underpinning good practice 
for professional engineering that is specific to the 
jurisdiction in which he/she practices (For CPEng 
assessment this relates to the jurisdiction of NZ)

•  Demonstrates an awareness of legal requirements and 
regulatory issues within the jurisdictions in which 
he/she practices (i.e. in NZ)

•  Demonstrates an awareness of and applies 
appropriately the special engineering requirements 
operating within the jurisdictions in which he/she 
practices (i.e. in NZ)

Element 3: Define, investigate and analyse complex 
engineering problems in accordance with good 
practice for professional engineering

•  Identifies and defines the scope of the problem
•  Investigates and analyses relevant information using 

quantitative and qualitative techniques
•  Tests analysis for correctness of results
•  Conducts any necessary research and reaches 

substantiated conclusions

Element 4: Design or develop solutions to complex 
engineering problems in accordance with good 
practice for professional engineering.

•  Identifies needs, requirements, constraints and 
performance criteria

•  Develops concepts and recommendations that were 
tested against engineering principles

• Consults with stakeholders
•  Evaluates options and selects solution that best 

matched needs, requirements and criteria
•  Plans and implements effective, efficient and practical 

systems or solutions
• Evaluates outcomes

Element 5: Be responsible for making decisions on part 
or all of one or more complex engineering activities

•  Takes accountability for his/her outputs and for those 
for whom he/she is responsible

•  Accepts responsibility for his/her engineering 
activities

Element 6: Manage part or all of one or more complex 
engineering activities in accordance with good 
engineering management practice

•  Plans, schedules and organises projects to deliver 
specified outcomes

•  Applies appropriate quality assurance techniques
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•  Manages resources, including personnel, finance and 
physical resources

•  Manages conflicting demands and expectations

Element 7: Identify, assess and manage 
engineering risk

• Identifies risks
•  Develops risk management policies, procedures and 

protocols to manage safety and hazards
•  Manages risks through ‘elimination, minimisation and 

avoidance’ techniques

Element 8: Conduct engineering activities to an ethical 
standard at least equivalent to the relevant code of 
ethical conduct

•  Demonstrates understanding of IPENZ and/or 
CPEng codes of ethics

•  Behaves in accordance with the relevant code of 
ethics even in difficult circumstances (includes 
demonstrating an awareness of limits of capability; 
acting with integrity and honesty and demonstrating 
self management)

Element 9: Recognise the reasonably foreseeable 
social, cultural and environmental effects of professional 
engineering activities generally

•  Considers and, where needed, takes into account 
health and safety compliance issues and impact(s) on 
those affected by engineering activities

•  Considers and takes into account possible social, 
cultural and environmental impacts and consults 
where appropriate

•  Considers Treaty of Waitangi implications and 
consults accordingly

•  Recognises impact and long-term effects of 
engineering activities on the environment

•  Recognises foreseeable effects and where practicable 
seeks to reduce adverse effects

Element 10: Communicate clearly with other engineers 
and others that he or she is likely to deal with in the 
course of his or her professional engineering activities

•  Uses oral and written communication to meet the 
needs and expectations of his/her audience

•  Communicates using a range of media suitable to the 
audience and context

• Treats people with respect
•  Develops empathy and uses active listening skills 

when communicating with others
• Operates effectively as a team member

Element 11: Maintain the currency of his or her 
professional engineering knowledge and skills

•   Demonstrates a commitment to extending and 
developing knowledge and skills

•  Participates in education, training, mentoring 
or other programmes contributing to his/her 
professional development

•  Adapts and updates knowledge base in the course 
of professional practice

•  Demonstrates collaborative involvement with 
professional engineers (i.e. NZ engineers for CPEng 
assessments)

Element 12: Exercise sound professional engineering 
judgement

•  Demonstrates the ability to identify alternative 
options

•  Demonstrates the ability to choose between options 
and justify decisions

•  Peers recognise his/her ability to exercise sound 
professional engineering judgement

Definitions:
i Practice Area, quoting the CPEng Rules:
practice area means an engineer’s area of practice, 
as determined by:

(a)  the area within which he or she has engineering 
knowledge and skills; and

(b)  the nature of his or her professional engineering 
activities.

The practice area is a combination of both the area in which 
the engineer holds specialised engineering knowledge and 
the nature of the activities performed, and one or both of 
these may change over the course of professional life.  The 
competence of the applicant will be assessed in his/her 
current area of engineering practice.

ii Complex engineering activities
Complex engineering activities means engineering 
activities or projects that have some or all of the following 
characteristics:

•  Involve the use of diverse resources (and, for 
this purpose, resources includes people, money, 
equipment, materials and technologies);

•  Require resolution of critical problems arising 
from interactions between wide ranging technical, 
engineering and other issues;

• Have significant consequences in a range of contexts;
•   Involve the use of new materials, techniques, or 

processes or the use of existing
•  materials, techniques, or processes in innovative 

ways.
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iii Complex engineering problems

Complex engineering problems have some or all of the 
following characteristics:

•  Involve wide-ranging or conflicting technical, 
engineering, and other issues;

•  Have no obvious solution and require originality in 
analysis;

•  Involve infrequently encountered issues;
•  Are outside problems encompassed by standards and 

codes of practice for professional engineering;
•  Involve diverse groups of stakeholders with widely 

varying needs;
• Have significant consequences in a range of contexts;
•  Cannot be resolved without in-depth engineering 

knowledge.

iv Knowledge Specific to Local Jurisdictions
Applicants will need to provide evidence that, within the 
jurisdictions in which they work, they:

(a)  Understand the general principles behind applicable 
codes of practice;

(b)  Have demonstrated a capacity to ensure such 
principles are applied safely and efficiently; and

(c)  Are aware of the special requirements operating 
within the host jurisdiction.

v Methods of Analysis
The techniques used in quantitative analysis will vary 
depending on the field of engineering practice however they 
include computer, mathematical or reliability modelling, 
statistics, and the use of planning tools.

vi Design and Development
Design and development are a conceptual processes used 
to bring together innovation, aesthetics and functionality 
to plan and create an artefact, product, process, component 
or system to solve a complex engineering problem.  
The design or development process may develop the 
shape, size and selection of material and components for 
engineering products/outcomes.  Design and development 
also include engineering planning, an example of which is 
the process of locating facilities and items of engineering 
construction taking into account all the factors affecting 
their relationship and their inter-relationships with the 
external environment.

vii Responsibility for Making Decisions for Complex 
Engineering Activities
Applicants may be taken to have been responsible for 
making decisions for complex engineering activities when 
they have:

•  Planned, designed, co-ordinated and executed a 
(small) project; or

•  Undertaken part of a larger project based on an 

understanding of the whole project; or
•  undertaken novel, complex or multi-disciplinary 

work.

3. Washington Accord Degree
Element 1 refers to having a Washington Accord degree or 
recognised equivalent qualification or having demonstrated 
equivalent knowledge.  A Washington Accord degree in 
simple terms is an internationally accredited four-year 
engineering degree.  There are thirteen countries who 
are signatories to the Washington Accord.  The countries 
are NZ, Australia, Canada, Chinese Taipei, Hong Kong 
China, Japan, Ireland, Korea, Malaysia, Singapore, South 
Africa, United Kingdom, United States of America.  The 
Washington Accord is an agreement between the bodies 
responsible for accrediting professional engineering degree 
programs in each of the signatory countries.  It recognizes 
the substantial equivalency of programs accredited by 
those bodies, and recommends that graduates of accredited 
programs in any of the signatory countries be recognized 
by the other countries as having met the academic 
requirements for entry to the practice of engineering.  
The Washington Accord covers professional engineering 
undergraduate degrees.  Engineering technology and 
postgraduate-level programs are not covered by the 
Accord.  Not all engineering degrees in those countries 
are accredited.  Accreditation is for each degree, not each 
university nor each country.  The Washington Accord 
sets a benchmark against which engineering degrees are 
measured.

Not all engineering degrees in NZ are Washington 
Accord, and those accredited are listed on the IPENZ 
website. 

4. Knowledge Assessment
The Knowledge Assessment is primarily intended for 
assessing CPEng applicants who do not have a formal 
Washington Accord qualification (or recognised equivalent) 
to assess whether or not they have knowledge equivalent 
to the level required for a Washington Accord degree.  
Successful completion of a Knowledge Assessment is not 
a qualification, and thus is no substitute for a Washington 
Accord (or equivalent) degree for entry to the international 
registers.

The IPENZ Knowledge Assessment involves appointment 
of a specialist assessor to the assessment panel.  The 
assessment panel has the ability to determine how it 
wishes to conduct the Knowledge Assessment – whether 
all or some panel members participate in the Knowledge 
Assessment, whether this is done at the start of the process 
or partway through or whether the Knowledge Assessment 
is an exam or done as an interactive assessment.

The process most commonly used for a Knowledge 
Assessment is:
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a.  Once IPENZ identifies applicants who need a 
Knowledge Assessment, a knowledge assessor is 
appointed to the assessment panel.  The knowledge 
assessor is someone with a background in both 
engineering education and professional engineering 
in industry.

b.  The knowledge assessor reads your paperwork to 
become familiar with your application.

c.  You are then contacted by the knowledge assessor, 
usually first by telephone and then by email. This 
assessor introduces him/herself to you and requests 
the following if it has not already been provided 
with your initial application (for example on the 
self assessment (CA03) form, and by way of extra 
documentation)

      Review of Study and learning
•  Transcripts and grades for papers studied at 

school/college/polytechnic/university in all areas 
(not just engineering)

•  a few words on post-school papers/units taken 
to describe the subject material (more than is 
provided in a transcript)

•  a note on any major topics studied, either by 
formal learning, CPD and other learning in or 
outside of work

•  notes on what you consider to be the key new 
developments and critical issues in your practice 
field.

      Modelling and Application
•  brief notes on the key mathematical, physical or 

conceptual models that you have used to predict 
engineering outcomes

•  a list of the tools (especially software tools) you 
have used for analysis, simulation, visualisation, 
synthesis, design

•  brief notes on your views of the accuracy and 
limitations of these tools and how you know they 
give reliable, usable results

       Handling Information, Experimental 
Methods

•  a list of laboratory procedures that you are familiar 
with

•  brief notes on: the sources of research information 
that you use at work; your methods for drawing 
conclusions; some experiments that you have 
designed/conducted including your assessment 
of experimental error; any construction and test of 
components/sub-systems that you have carried out.

d.  Once the information requested in (c) has been 
supplied, a meeting is normally arranged between 
the candidate and the knowledge assessor. Where 
possible, this has been face-to-face at the candidate's 
workplace, but in some cases it has been carried out 
by telephone.

e.  During this meeting, the assessor discusses with the 
candidate the following:
•  The extent of the candidate's knowledge across a 

broad spectrum of mathematics, engineering and 
management topics.

•  Competence Assessment Reference Guide.
•  The process for developing solutions or design 

used by the candidate.
•  Modelling and application examples supplied by 

the candidate
•  Application of research by the candidate.

f.  After the meeting the assessor documents the 
assessment findings and provides a report to the 
other panel members.

g.  The whole panel reviews all the evidence – the 
material supplied by the candidate, the Knowledge 
Assessment report, the Interactive Assessment 
and the written assessment - before making 
recommendations to the IPENZ Competence 
Assessment Board.

Experience to-date has shown that the majority of Knowledge 
Assessment applicants have university qualifications, but in 
non-engineering disciplines.  These include architecture, 
chemistry, geography, geology, management, mathematics, 
physics, science and surveying.  In reality, it is not the profile 
that is important; it is the candidates' quest for knowledge 
and the way in which they apply it.

5. Registration Term
Registration is gained by demonstrating competence, 
which is re-assessed for currency at intervals not exceeding 
five years.  NZ is one of the few countries in the world to 
have a system of re-assessing competence at regular intervals 
rather than granting lifetime registration or relying on CPD 
for continued registration.

6. International Registers
The IntPE(NZ) register meets the requirements of two 
international agreements - the APEC Engineer agreement 
(14 APEC Economies) and Engineers Mobility Forum 
agreement (16 signatories), and lists professional engineers 
meeting the IntPE(NZ) competence standard (which 
is the same as that for CPEng and MIPENZ) and the 
additional specific qualification and work experience (non-
competence) requirements.  These are that registrants must 
hold a Washington Accord accredited qualification; have 
two years responsible engineering experience and seven 
years post-graduation professional engineering experience. 
IntPE(NZ) registrants must undertake on-going assessments 
at intervals not exceeding 5 years to remain on the 
register, hence IntPE(NZ) registrants are regarded as 
being ‘currently competent’.  It is most unlikely that an 
engineering geologist will be eligible for IntPE (NZ) unless 
he/she has a Washington Accord degree.
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7. Detailed information on CPEng Competency 
Standard and Application Process

For detailed information refer to:
http://www.ipenz.org.nz/ipenz/join/register_apply.cfm
http://www.ipenz.org.nz/ipenz/forms/pdfs/CARG_
Competence_assessment_Reference_Guide.pdf
http://www.ipenz.org.nz/ipenz/forms/pdfs/
engineering_edge.pdf

IPENZ can also be contacted for further information.  
Applicants who have trained and worked mainly overseas 
should seek further information.

Geoffrey Farquhar FIPENZ, MICE, CEng(UK), CPEng, 
IntPE(NZ)
AECOM New Zealand Limited, Auckland
Member New Zealand Geotechnical Society
Member of IPENZ’s Competency Assessment Board

Underground
Construction Ltd

Logan Underground Construction Ltd is an Auckland based civil construction contractor with a 
reputation for innovation and a strong work ethic.
Our commitment to quality coupled with wide experience has made us a preferred service 
supplier for many of our clients including engineers, developers and local authorities.
Since 1998 our focus has been on horizontal drilling for drainage.  Pipe sizes of 110mm to 
560mm OD and distances up to 160m have been completed to date and with capacity to spare, 
longer or larger pipes are within our capability.
LUC has amassed considerable experience drilling inclined perforated drains (40mm to 160mm 
dia) and column drains for groundwater control in landslip prevention/remediation.  Our versatile 
drill rigs and support equipment enable us to establish and drill virtually anywhere.

We are dedicated to providing a professional service to 
our clients and completing their projects to a high 
standard.

Contact us for an obligation free quotation or advice 
at the design stage of your project.

Bruce Logan BE (Civil)

Mob 021 449 341
E-mail blogan@orcon.net.nz A 100% down to earth Kiwi Company

After 12m of drilling through railway embankment, 100mm drill head 
emerges on target through a 140mm core cut hole … we repeated 
this approx. 90 times. Auckland Western Rail Corridor - 
Track Duplication
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Issues in Professional Licensure for Geologists

Editor's Note: Following on from Geoffrey Farquhar’s 
article on CPEng registration for engineering geologists is 
the often discussed question of professional licensure for 
geologists. This article – a reprint from a recent AEG News 
issue – looks at existing regulatory models for geologists 
around the world and asks if self-regulation would work in 
the US?  NZGS Chairman Philip Robins and IAEG 
President Fred Barnes both provided information for this 
article and, while the question of US self-regulation is not 
directly relevant in NZ, it provides a very good summary of 
credentialing terminology and various liscencing models used 
around the world – useful information for a discussion of 
this topic in NZ. The author’s opinions are not necessarily 
those of the Association of Environmental & Engineering 
Geologists, the NZGS, any other organization or entity. 

LICENSURE ADMINISTRATION MODELS: 
WOULD SELF-REGULATION WORK FOR 
GEOLOGY LICENSURE IN THE UNITED 
STATES?  

By: Robert E. Tepel, PG & AEG Past President

INTRODUCTION AND SUMMARY
Scope, Nomenclature, and Societal Trust
This article explores design professional licensure models 
from around the world, with emphasis on geology and 
engineering, and attention to self-regulation characteristics.  
Surprisingly, there is an example of a self-regulating 
design professional licensure board in the United States.  
Notes: The nomenclature of credentialing is explained in 
a text box.  I use the term “state” to refer a state in the 
United States, or in a general sense to refer to a sovereign 
government such as a Canadian province, a country, or one 
or more states in the United States, as the context demands.  
Government-imposed regulation of the design professions 
is rare outside of the countries discussed here.  I welcome 
additional information from readers.  

Some societies trust the professions more than others, 
and they grant a high degree of self-regulation. Based 
on this review of regulatory models around the world, it 
appears that the level of societal trust in the integrity of the 
professions as to self-regulation is low in the United States 
and high in Western European and British Commonwealth 
countries.  Hence (with one exception) the heavy hands of 
the state place a chokehold on the autonomy of professional 
licensure boards in the United States.  That is the system we 
grew up with, so it seems normal.  The prevalent American 
licensure model suffers from the seemingly constant attack 
or risk of attack in the political arena, from arbitrary budget 

restrictions, and from stifling bureaucratic administrative 
policies.  So, let’s step outside the box of our national 
boundaries see what is “normal” elsewhere in the world, 
and ask if that “normal” would work in the USA.  Would 
the public benefit (even indirectly) if our state legislatures 
adopted a self-regulatory licensure model?   And just how 
far can self-regulation go and still function in the public 
interest?    

Regulatory Models 
The way that professions are regulated varies according to 
the cultural norms of each country or group of countries.  
CLEAR (2006 a, b, c, d) provides extensive descriptions 
of occupational practice laws in Canada, Mexico, the 
United Kingdom, and the United States, respectively.  
For convenience here, I generalize regulatory methods 
into three models: The Government Agency Model, the 
Semi-Privatized Self-Regulatory Model, and the Voluntary 
Self-Regulatory Model.  (In some contexts, the term “self-
governing” is used instead of “self-regulatory”).  Some 
distinguishing characteristics of the three models are 
described below.  

Distinguishing Characteristics of the Regulatory 
Models
Regulatory Autonomy and Appointment Process
In the Government Agency Model (prevalent in the 
United States) licensure boards have little autonomy.  
Board members may self-nominate by independently 
applying to the appointing authority, or they may apply for 
appointment in response to an announcement or request 
by their professional association.  The board is staffed by 
state employees and licensure law administration is fully 
integrated into the state agency system.  These boards are 
referred to here as integrated boards within the Government 
Agency Model.  Geology licensure boards in Kansas, North 
Carolina, and Oregon are housed in the state bureaucracy 
and staffed by state employees, but enjoy certain elements 
of independence.  Using the term applied in Oregon, I 
characterize these boards as semi-independent boards within 
the Government Agency Model.  

In the Semi-Privatized Self-Regulatory Model, almost 
complete autonomy is granted by the state to a self-
regulatory organization (SRO) created by statute.  SRO 
board members might come to office through a statutory 
nomination system that involves the professional associations, 
or some or all may be self-nominated or appointed by 
political leaders.  The SRO, which may be nominally a part 
of government, is responsible for its own financing, staffing, 
administration, and governance.  
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In the Voluntary Self-Regulatory Model, a professional 
association or institute credentials its members and regulates 
their practice through a Code of Ethics.  The members of 
the organization’s Board of Directors are elected by the 
general or credentialed membership.  That board may be 
the board that hears complaints, or complaint resolution 
may be delegated to an appointed panel.  The association 
or institute is authorized to exist by the state but does not 
have any of the sovereign powers of the state to regulate 
the profession.   

Examinations
A principal distinguishing characteristic of the Government 
Agency Model is the requirement for a written examination 
on the technical subject matter of the profession.  The 
requirement for a written examination, prepared under third 
party professional control (psychometricians) is, I suggest, 
symptomatic of the skepticism about the bona fides of the 
institution of professionalism and professional organizations 
prevalent in American society and government.  (However, 
research in progress indicates that at least one of the early 
state engineering licensure boards in the United States 
prepared and graded its own written examinations on its 
own volition).  

In the Semi-Privatized Self-Regulatory Model, a written 
examination on the technical subject matter of the 
profession is used in the United States.  In Canada, the 
written examination covers only applicable practice law 
and ethics.   

Exemptions
In the United States, the Government Agency Model is 
characterized by a variety of exemptions from licensure 
– not all are present in all state laws.  The exemption for 
subordinates is ubiquitous.  It is necessary so that beginning 
level professionals can practice under the charge of a licensed 
professional.  The industry exemption is ubiquitous, but is 
not necessary.  It allows geologists employed in a company, 
the primary business of which is not the offering of 
geological services to the public, to be unlicensed as long as 
their work is purely internal to the company.  The industry 
exemption is not found in the Semi-Privatized Self-
Regulatory model prevalent in Canada.  It also appears to 
be lacking in the Government Agency Model of geologic 
practice regulation in the Republic of the Philippines.  
Other common exemptions are for academics, research 
geologists, government geologists, military personnel, and 
natural resource (economic) geologists.  These are found in 
particular cases in licensure under either the government 
agency or semi-privatized model.    

THE NOMENCLATURE OF CREDENTIALING

The nomenclature of credentialing terms varies around the world.  In the United States, the National Organization for 
Competency Assurance (NOCA, 2006) provides authoritative definitions of credentialing terms.  Working definitions of key 
terms, in the context of world-wide usage as to geologic practice, and slightly modifying or extending the definitions of 
NOCA (2006) are provided here.

Credentialing is an umbrella term defined in part by NOCA as “the process by which an entity, authorized or qualified to 
do so, grants formal recognition to, or records the recognition status of individuals, organizations, institutions, programs, 
processes, services, or products that meet predetermined and standardized criteria.”   

Licensure is a government-operated public or government-sanctioned semi-private regulation of a profession.  People 
become licensed by establishing their qualifications to practice by way of education, experience, and passing a written 
examination that covers the substantive technical subject matter of the profession.  Some licensure examinations may also 
cover knowledge of applicable laws and regulations governing practice and (or) relevant ethical criteria, either within a 
single exam or as a supplemental exam. (Registration is an outmoded term for licensure, still in use in some jurisdictions). 

Certification is an attestation of a persons qualifications offered by an occupational or professional association.  Some 
certifications are based on the same three qualifiers as licensure; others either do not have a written examination or they 
use an examination limited to certain aspects professional practice, such as knowledge of applicable laws and codes of 
ethics.  Importantly, this last type of examination does not cover the substantive technical subject matter of the profession. 

Chartering is a form of credentialing not defined by NOCA because the term is used only outside the United States.  
Chartering is similar to certification, but it is offered only by professional associations authorized to do so by law.  The 
term chartering (e.g., chartered geologist) is used in some British Commonwealth countries.  In the examples I have 
seen, chartering parallels certification in that it is based on peer review of qualifications.  It may have an examination 
component similar to that of some certification programs, but as with certification, the exam is concerned with knowledge 
of applicable law and codes of ethics, not technical subject matter.  Certification and chartering may take on some of the 
attributes of licensure if they are endorsed, recognized, or required by government.   
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Public Members

In the United States (Government Agency Model), twenty-
four of the thirty boards that license geologists have at least 
one public member (see Tepel, 2009b, table A-1), and the 
Delaware engineering practice law (Semi-Privatized Self-
Regulating Model) specifies three members who are not 
necessarily engineers (see www.dape.org). In Canada (Semi-
Privatized Self-Regulatory Model) nearly all jurisdictional 
associations have at least one public (lay) member on their 
governing boards. Public members appear to be missing from 
the consumer opt-in (Voluntary Self-Regulatory Model) 
boards discussed here and in Tepel (2008 and 2009a).                 

Discussion: Self-Regulation Examples — 
Voluntary and Statutory
The concept that voluntary self-regulation of a profession 
can well and fully serve the public interest is a chimera 
because self-regulation without the authority of the state 
behind it is not effective in protecting and asserting the 
public interest in the practice of the profession (see Tepel, 
2006, 2008, 2009a).  Voluntary self-regulatory organizations 
that also promote the profession and the interests of their 
members are in a mission conflict situation: which mission 
has priority, protecting the public or promoting the 
interests of their members?   

To be effective, the SRO must be a creature of the 
legislature (or other government authority) and, at some 
level, be accountable to it and thus under its control in some 
ultimate sense.  Why is this so?  A state will grant some of its 
sovereign powers to the self-regulatory organization only if 
those powers are subject to recall, and the self-regulatory 
organization needs those powers from the state to function 
in the public interest in the name of the state, and needs 
the protection of the state’s umbrella to shield it from legal 
challenges and liability.  

The principal examples of effective semi-privatized 
SROs are those that regulate the design professions in 
Canadian provinces, and, in the United States, the Delaware 
Association of Professional Engineers (DAPE), which is 
based on the Canadian model.  

The Voluntary Self-Regulation Model is essentially 
a consumer opt-in regulatory model.  In this model, the 
consumer (whether individual, corporate, or governmental) 
may optionally require that certain employees or providers 
of professional services hold the title controlled by the 
organization.  European organizations that offer voluntary 
self-regulation of the profession of geology are the 
European Federation of Geologists, the Geological Society 
of London, and The Institute of Geologists of Ireland.  In 
Australia, the Australian Institute of Geoscientists and 
the Australasian Institute of Mining and Metallurgy have 
voluntary self-regulation programs.  In the United States, 
the American Institute of Professional Geologists offers 
voluntary certification as a form of self-regulation.  

Discussion: Advantages of Semi-Privatized 
Self-Regulation
Billingsley (1995) provides a rationale for moving from 
government agency regulation to semi-privatized self-
regulation in engineering licensure. Similar reasoning 
would apply to geologic practice. The lower level of 
socio-political trust (or higher level of skepticism) in the 
United States works against granting licensed professions 
here more self-regulation than is provided by the existing 
Government Agency Model. Nonetheless, the Semi-
Privatized Self-Regulatory Model has been implemented 
in one case (Delaware), so it is doable.  On a practical basis, 
semi-privatized self-regulation holds some attractions:

•  It moves licensure operations off center stage in the 
theater of politics,

•  It moves the cost of licensure operations off the state 
budget,

•  It reduces the number of government employees 
involved in administering licensure,  

•  The semi-privatized SRO controls its own staffing 
and salaries, and hires and fires its own employees,

•  The semi-privatized SRO has plenary control of its 
funds; they cannot be clawed back at whim by the 
legislative or administrative branches, and 

•  The SRO has the powers and responsibilities of a 
non-profit corporation. For example, it may rent, 
lease, buy, and sell real and personal property, or 
borrow, loan, or invest money.       

The big question is: could the semi-privatized self-
regulatory model work for geology licensure in the United 
States? 

The answer could be yes.  The primary driver toward 
semi-privatized self-regulation might be the state budget 
crisis found in almost every state.  By removing licensure 
operations from the state budget, the budget can be 
reduced.  Yes, the costs of licensure programs are trivial in 
the big picture, and yes, the costs of licensure programs 
are zero- sum in the state’s budget because boards are 
self-supporting, but privatization does take the cost of 
licensure programs off-budget.  Politicians desperately need 
something to crow about, and eliminating some of those 
pesky licensure boards is a bulls-eye for them.   Geologists 
in states with boards that license only geoscientists could 
be in the best strategic position to explore the possibilities.  
The task of developing a business plan for self-regulation 
of the profession is left to interested readers.  Note: It is not 
yet clear that self-regulation significantly reduces the cost 
of operating a licensure program.  

Political allies in a shift to semi-privatization would be 
those who want to reduce the size of government and its 
budget, and those who think that geology licensure is not 
necessary or marginally necessary to protect the public.      
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The profession may benefit from a change to a self-
regulatory model if the administration of licensure by the 
state is inefficient and provides slow service to the licensees 
and applicants, and costs more than necessary, or does not 
function aggressively to protect the public.  (Anecdotally, 
dissatisfaction in the engineering community with the 
administrative and enforcement performance of the Florida 
engineering licensure board drove the change to require 
outsourcing of the board’s administrative and investigative 
functions to a state-created single-purpose nonprofit 
corporation. And, anecdotally, licensee satisfaction has 
increased and service to the public has improved as a 
result.)  

The state budget benefits if licensure is semi-privatized, 
and the profession might benefit, but does the public?  The 
public could benefit if the present board in a state has an 
insufficient enforcement program and the self-regulating 
board that replaces it does better.  The public could also 
benefit if the self-regulating board can invoke better 
consumer outreach and complaint administration programs 
than the state board.   

The following sections provide a detailed exploration of 
the regulation of design professions around the world.  We 
geologists might find an example to adapt and adopt.   

AMERICAN LICENSURE BOARDS

Introduction
Key characteristics of American geologist licensure boards 
were analyzed in Tepel (2009b).  Summarizing, geologist 
licensure acts have two basic scopes: 1) acts that license 
only earth scientists, whether single-discipline or multi-
discipline, and 2), multi-discipline design professional 
licensure acts that license geologists and related design 
professionals.  Except as described below, American geology 
licensure boards are fully integrated into the state agency 
administrative system (integrated boards, as the term is used 
here).  

Semi-Independent Boards
In the licensure of geologists in Kansas and North Carolina, 
and the licensure of geologists and engineers in Oregon, 
the programs incorporate some elements of independence, 
but remain too closely tied to the state to be classified as 
self-regulating programs.  In Kansas and North Carolina, 
geology licensure board autonomy is indicated by the 
general budget-setting independence of the licensure 
boards. 

In Oregon, geology licensure and engineering licensure 
follow the same pattern as other “semi-independent 
boards” established by the legislature in ORS 182.456 
through 182.472.  The principal features of the Oregon 
process that move in the direction of self-regulation are 

1) the board’s budget must be adopted under specific 
guidance, but the budget “is not subject to review and 
approval by the Assembly (ORS 182.462); however there 
is a provision for financial review by the Secretary of State 
(ORS 182.464, 2) the board may select and appoint and 
administrator, and fix the qualifications and compensation 
of the administrator, …(and) the administrator may employ  
persons as the board determines for carrying out the 
business and responsibilities of the board (ORS 182.468), 
and  3) all monies received are continuously appropriated to 
the board and the board is responsible investing the monies 
and managing them (ORS 182. 470).” Through several 
reporting requirements, the board remains a creature of the 
legislature and under its control.     

Administrative Outsourcing
In Oregon, a step toward board independence allows semi-
independent licensure boards to “contract with any state 
agency” for administrative services (ORS 182.460 (3).       

Florida represents a special case in licensure program 
reform.  In Florida, engineering licensure is administered 
by a hybrid system.  According to Schwartz (1998) a 
1997 “law ‘privatizes’ the administrative, investigative, and 
prosecution duties related to the Board of Professional 
Engineers. To accomplish this, the law creates the Florida 
Engineering Management Corporation (FEMC), which 
will assume the responsibility for contracting out the 
aforementioned duties (presently handled by board and 
department staff).

“Activities such as processing applications, administering 
examinations, issuing and renewing licenses, handling 
complaints, investigations, prosecutions, and inspections 
will be assigned to the new private corporation. The 
Florida Engineering Board retains all rule-making and 
license issuing authority, as well as all final decision-making 
authority for disciplinary penalties. The seven member 
FEMC will be composed of licensed engineers, with three 
members appointed by the Secretary of the Department of 
Business and Professional Regulation, and four members 
appointed by the Board.”  

The outsourcing process mandated by law in Florida is 
a change in the way that the licensure law is administered 
and not a move toward self-regulation.  While many of the 
administrative duties formerly performed by a unit of state 
government are now performed by a legislatively-created 
non-profit corporation, the licensure board is still present 
and seated in a state agency and retains quasi-judicial, 
licensing, and rule-making authority.  Legislative oversight 
is maintained through reporting requirements.  (See Florida 
Engineers Management Corporation at http://www.fbpe.
org/) 
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SELF-REGULATORY MODELS IN THE UNITED STATES 
AND CANADA

Introduction
Self-regulatory models are available in two flavors: voluntary 
self-regulation and semi-privatized self-regulation.  

Voluntary Self-Regulation — United States
The efficacy of American voluntary earth science-related 
certification programs, including that of the American 
Institute of Professional Geologists (AIPG), was evaluated 
in Tepel (2006 for AIPG, 2008 and 2009a for all programs).  
Summarizing, voluntary certification by professional 
associations is sometimes presented as an effective form of 
self-regulation of a profession.  Because the certification 
is voluntary, the percent of potential certificants who 
become certified is low.  Discipline by  credentialing 
professional associations does not rise to desirable levels 
of transparency and effectiveness because a) non-members 
(non-certificants) cannot be disciplined, b) certificants can 
in some cases avoid discipline by resigning (or not renewing) 
membership, c) avenues of restitution to the consumer are 
minimal or non-existent, and d) names of disciplined 
members are not generally disclosed or published.  In my 
opinion these drawbacks mean that voluntary credentialing 
cannot adequately assert and protect the public interest in 
the practice of the profession of geology. 

Semi-Privatized Self-Regulation — United States
Delaware 
There is no example of legislatively decreed self-regulation 
of geology in the United States, but Delaware licenses 
engineers in with an act that moved deeply into self-
regulation (see www.dape.org).  Schwartz (1998) remarks 
that “the state of Delaware…looked northward to the self-
regulatory scheme utilized in the Canadian provinces to 
regulate the practice of engineering.”      

According to Schwartz (1998), “Since 1972, the Delaware 
Association of Professional Engineers (DAPE), an association 
established by state statute, has regulated the practice of 
engineering in Delaware. DAPE was created by a statute 
enacted by the Delaware legislature (Delaware Professional 
Engineers' Act, Delaware Code, Title 24, Chapter 28). All 
professional engineers licensed under the laws of Delaware, 
and residing or having a place of business in the state, are 
"Members" of the DAPE.”  Schwartz (1998) further notes 
that ” Those most familiar with the Delaware experience 
characterize the system as one of almost total independence 
with the exception of the requirement of an Annual Report 
from the DAPE to the Governor.  In addition, DAPE is 
totally self-supporting with all revenue being derived from 
licensure fees, examination fees, certificate of authorization 
fees and return on investments.”  In my opinion, it is only 
in a distant sense that DAPE is subject to oversight from the 

state legislature that created it because the legislature can 
change the licensing law at will.  

Semi-Privatized Self-Regulation — Canada
In Canada, regulation of the learned professions is 
implemented at the provincial level by self-regulatory 
organizations that are separate from professional associations.   
This system is described by Cleland and Lemay (2001) (see 
box, Canada has a long tradition of self-regulated professions).  
In essence, the professions are trusted to regulate themselves 
under general orders from the provincial government   
The Canadian system works well for five reasons: 1) the 
element of trust the public, through its government, has 
in the professions’ ability to self-regulate, 2) the authority 
and requirement set by statute upon the professional self-
regulatory organizations to function in the public interest, 
3) the separation of mission and leadership between the 
regulatory organizations and the professional associations, 
4) strong support from the professional associations, 
and 5) ultimate oversight is exercised by the provincial 
governments.  

CANADA HAS A LONG TRADITION OF SELF-REGULATED 
PROFESSIONS.

Contrary to the practice in most other countries, Canada 
enjoys a long tradition of self-regulated professions which 
flows from the Constitution Act 1867.  Section 92(13) of 
the Act places professions within the jurisdiction of the 
provinces and territories, who in turn have delegated 
legal authority to certain professions to regulate 
themselves in the interest of the public.  

In Canada, there are over forty regulated professions 
and occupations in the areas of medicine, nursing, 
dentistry, engineering, geoscience, architecture. 
chiropractic, technology, and veterinary medicine, 
among many others.  Self regulation also confers the 
right to title.  It is against the law for individuals to use 
the title professional engineer, or any variant of this title 
that could create the impression that they are licensed 
to practice engineering, unless they are registered 
members of one of the twelve provincial/territorial 
regulatory engineering associations/ordre in Canada.     

In the words of Chief Justice Beverley McLachlin et al., 
self regulation “constitute a tacit recognition by the 
legislature that the members of the profession are best 
qualified to determine the appropriate standards of 
professional competence and ethics required for the 
protection of the public.”   

(From Cleland and Lemay, 2001.  The embedded 
reference to McLachlin et al. is also listed in the 
References.)
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GEOLOGIC PRACTICE REGULATORY MODELS IN 
OTHER COUNTRIES

European Countries — Government Regulation
The practice of geology is regulated at the national level 
in Spain and Greece, and also in Italy (Ruth Allington, 
email, 2010).  Allington further indicates that some Eastern 
European or former Soviet Union countries likely regulate 
the practice of geology by national laws.  According 
to Norbury (2004), in Italy a system of registration is 
administered by regional “Orders” of geologists, and 
“geologists must be a member of the Order to legally 
practice.”  In Spain, (Norbury, 2004) “…the Official 
Association of Spanish Geologists (ICOG) registers all 
geologists.  In order to practice the professional must be 
registered with the association.”  

European Countries — Voluntary Self Regulation
The designation EurGeol is a voluntary title offered by the 
European Federation of Geologists (EFG).  The EurGeol 
title is recognized or required in relation to the reporting 
of exploration results, mineral resources, and ore reserves 
in some reporting codes, but it has not been adopted as a 
general requirement for professional practice as a geologist 
in any country.  

Recently, the brochure available on the EFG web 
site (www.eurogeologists.de) lists Member National 
Associations representing 21 countries as full members of 
the EFG.  Although the EFG has disciplinary procedures 
(reported for 2008 by Chaplow, 2009. p. 6), its objectives (as 
reported by Chaplow, 2009, p. 1) are focused on promoting 
the profession in Europe.  “The aspiration of the EFG is 
that EurGeol will be a ‘passport’ for geologists to work in 
any European country.  This is far from being achieved at 
present because of the differences between the legislative 
frameworks….” (Ruth Allington, email, 2009).    

Geologists are voluntarily chartered in the United 
Kingdom by The Geological Society of London.  The 
requirements to qualify for the Chartered Geologist title 
are essentially the same as the requirements to qualify 
for Fellow in the organization (see www.geolsoc.org.uk).  
There is no generally applicable or broadly based law, 
regulation, or code in the United Kingdom that requires 
the signature of a Chartered Geologist in specific instances.  
Norbury (2004) notes that “Market forces reign, and no 
qualifications are required to practice.”  

Geologists are voluntarily credentialed in Ireland by 
the Institute of Geologists of Ireland (www.igi.ie), which 
confers the title PGeo.   

Australia 
The Australasian Institute of Mining and Metallurgy 
(AusIMM, www.ausimm.com.au)  offers chartering in 
several practice areas, including geology.  The Australian 

Institute of Geoscientists (www.aig.org.au) offers 
certification as a Registered Professional Geoscientist 
(RPGeo).  Both act as self-regulatory organizations, and 
both also promote the professions they represent.  There are 
no statutory restrictions on geological practice in Australia, 
but the Australian Securities Exchange (www.asx.com.
au) requires that reports concerning exploration results, 
mineral resources, and ore reserves for listed securities be 
prepared in compliance the Joint Ore Reserves Committee 
(JORC) Code (www.jorc.org), which in turn requires 
that the reports are prepared by a “competent person,” 
e.g., a Chartered Geologist or Registered Professional 
Geoscientist.  

New Zealand
Summarizing from information provided by Philip Robins 
(email, 2009), The Institute of Professional Engineers 
New Zealand (IPENZ) is authorized by an Act to 
charter its members.  It both promotes and self-regulates 
the engineering profession.  Geologists and engineering 
geologists may become members, but it charters only 
engineers.  There is no general law or regulation requiring 
that charted persons be in responsible charge of all 
engineering work, but the Building Act of 2004 requires a 
CPEng for some specific tasks.   

Republic of the Philippines
Republic Act No. 4209 regulates the practice of geology 
in the Philippines and provides for licensure in the 
Government Agency Model as the term is used here.  In 
my reading of the Act, it does not include the common 
“industry exemption.”   

CONCLUSIONS
The administration of the regulation of design profession 
practice takes different forms around the world. The general 
arrangement of the regulatory process, where implemented, 
varies according to the cultural norms of a country or 
group of countries as influenced by stakeholder groups.  
There are many variations on each regulatory theme.  The 
principal differentiators of regulatory themes are

• The choice of regulation by
a.  a board housed in and supported by a 

government agency (either an integrated board or a 
semi-independent board), 

b.  self-regulation by a quasi-independent authority 
created by the government (semi-privatized self-
regulation), or 

c.  voluntary self-regulation by a professional 
organization (consumer opt-in regulation),

•  The level of autonomy formally granted to the 
regulatory authority by the government, 

•  The scope and intensity of governmental oversight 
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and control exercised over the regulatory body, 
•  The exemptions from credentialing allowed for 

subordinates, academics, industry employees, 
government employees, and military personnel, 

•  The extent to which certain professional tasks or 
attestations/reports/documents are required by law, 
regulation, ordinance, or code to be performed by 
or under the responsible supervision of credentialed 
persons (licensees), and

•  The use (or non-use) of  written examinations 
on the technical subject matter of the profession 
being regulated, or on the law and code of ethics 
governing practice, as part of the credentialing 
process

Of the examples of self-regulation presented here, licensure 
for engineers in Delaware, and licensure for engineers, 
geologists, and other design professionals in Canada,  
represents government-sanctioned regulation carried as 
far as reasonably possible into privatization, with the 
government retaining ultimate authority that links the self-
regulatory body to the sovereign powers of the state and 
requires the self-regulatory organization to place the public 
interest foremost in at all times and in all decisions.    

In the United States, Delaware is the only state that 
has adopted semi-privatized self-regulation for a design 
profession, engineering.  Small steps have been taken 
toward increasing licensure board autonomy for engineers 
in Oregon, and for geologists in Kansas, North Carolina, 
and Oregon.  Although welcome, these steps are far from 
the semi-privatized self-regulation ideal.    

It should again be emphasized that for semi-privatized 
self-regulation to work effectively in the public interest, 
the state must grant some of its police power to a single-
purpose corporation, and must place a shield over the 
corporation by defending it against legal claims and 
suits through the office of the state Attorney-General.  
Without a commitment by the state to defend the self-
regulatory corporation (and its directors, employees, and 
volunteers) against legal challenges, just as it defends all 
other regulatory boards, it would be very difficult to find 
qualified people to lead the self-regulatory organization 
or work for it.  Without the duty and ability to exercise 
the sovereign power of the state, which is ultimately 
responsible for the well-being of its citizens, a self-
regulating licensure board could not function effectively.  
In the ultimate sense, the state must retain to right 
to control or terminate a self-regulatory board that it 
creates, and it must exercise some oversight of the board’s 
functioning to assure that the board is properly exercising 
the powers the state has granted it for the benefit of the 
public.  Voluntary self-regulation (i.e., self-regulation by a 
professional organization with voluntary membership and 
without a state-imposed duty to regulate in the public 

interest) is not an effective mechanism to protect the 
public interest.    

It is difficult to comprehend a compelling direct benefit 
to the public if design professional licensure were changed 
to a semi-privatized self-regulatory model in a state in the 
USA unless the system is sub-functional as a government 
agency operation.  Equally, it is difficult to comprehend 
that the public would lose operational transparency or the 
opportunity to be heard or file a complaint, or receive less 
than satisfactory complaint resolution, by the adoption 
of a semi-privatized self-regulatory program consistent 
with the model described here.  Benefits to the public 
and the profession could accrue from more efficient or 
more energetic administration of the licensure law under 
the semi-privatized plan.  Efficiencies in board operations 
could be derived from less burdensome reporting than is 
typically required in a state bureaucracy, and of course from 
less time spent by the board members, staff, and volunteers 
in meeting legislative and administrative demands for 
compliance reporting, including sunset review reports.  
Thus, workload on the legislature and its staff, and the state 
administration, could also be reduced.               
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MEMBER’S PAST CONTRIBUTIONS

Reprinted from NZ Geomechanics News – no 43, 1991, p 31-32
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AWARDS

At the annual IPENZ convention held on Friday 19 
March 2010 four members of the Geotechnical Society 
were elected to the class of Fellow of IPENZ for 
their contributions to the advancement of engineering 
knowledge and practice in the profession of engineering.

Fellows of IPENZ are members who have made a 
significant contribution in one or more of the following 
areas:

• Advancement of engineering knowledge or practice
•  Application of engineering or technology in the 

community
• Advancement of technological education
•  Innovation in creation of engineering works or 

technological products
• Leadership in the engineering profession
• Development of the Institution.

Congratulations go to the following members of the 
Geotechnical Society.

John Hawley
John Hawley is elected a Fellow 
of IPENZ for his contribution to 
the advancement of engineering 
knowledge. IPENZ especially 
recognises his contribution 
to developing information 
about soil mechanics, and 
disseminating this to New 
Zealand’s major economic 
sectors, including the rural 

sector. His work has led to a better understanding of erosion, 
improved methods for stabilising slopes and conserving 
soils, including through the use of soil conservation plants. 
In addition, he managed a wider research programme for 
more than a decade at the Soil Conservation Research and 
Survey Centre. 

Graham Salt
Graham Salt is elected a Fellow of IPENZ for his contribution 
to the advancement of engineering practice. IPENZ 
particularly recognises his contribution to developing 
design procedures for pavement technology. His long-term 
interest and more recent research work into the causes 
of failure mechanisms has led to a better understanding 
of base course material performance, and is expected to 
result in improvements to design methods. His expertise in 
pavement technology is widely sought, and he shares his 
knowledge through technical presentations and papers.

William Gray 
William Gray is elected a Fellow 
of IPENZ for his contribution to 
the advancement of engineering 
practice; particularly his 
contribution to pavement 
engineering. He has undertaken 
a number of successful projects 
in regions that have relatively 
poor-quality aggregates, and 
in these, has made significant 

advances in pavement recycling. He has contributed the 
knowledge he gained from these projects to benefit the 
engineering community through his involvement in a 
number of industry projects and committees, such as the 
Roading New Zealand Stabilisation Working Group. In 
addition, he has delivered courses on pavement materials 
and construction, and contributes to the IPENZ Hawke’s 
Bay Branch. 

David Jewell
David Jewell is elected a Fellow 
of IPENZ for his contribution 
to innovation in the creation 
of engineering works and 
leadership in the profession of 
engineering. IPENZ recognises 
his contribution to lifting the 
quality of engineering within 
the New Zealand contracting 
industry. The projects in which 

he is involved are characterised by top-quality teams drawn 
from contributing organisations. His leadership is pivotal 
to maintaining positive collaboration, providing high-value 
client outcomes and enhancing project participants’ skills. 
He is an effective advocate for the contracting industry 
in his role as President of the New Zealand Contractors 
Federation.

Editor's Note: Reprinted from Engineering Dimension 
April 2010, Issue 91. Official journal of the Institution of 
Professional Engineers New Zealand Inc.

Fellows of Institute of Professional Engineers New Zealand



Two John Deere 3720 Drilling rigs with 
dual speed head for efficient fast drilling. 
Drilling capacity of 100m HQ core but 
in a small compact rig. 
Self contained support vehicle and trans-
porter to enable easy movement between 
sites. 

Our second 200 kN Cone Penetrometer 
Crawler rig to complement our first. 
Similar specifications as our first with a 
host of minor upgrades for ease of opera-
tion.
Capable of 50m plus metres of sounding 
and also has the ability to conduct seis-
mic CPT’s as our first rig does. 

The lastest complement to our compre-
hensive range of equipment. The MPP 
150 (Modular Portable Penetrometer 150 
kN).
Has conducted CPT’s to 40m depth, cur-
rently on assignment in PNG. 
Has the capacity to conduct electrical 
vane testing with the Electrical Vane 
Tester FFL 100 communicating with a 
PLC and interacting with the user by an 
Excel spread sheet. 

Perry Drilling Limited 
37 Glenlyon Ave, PO Box 9376 
Greerton, Tauranga, 3142 
office@perrydrilling.co.nz 
Tel; 07 578 0072 



IPENZ Grant Award, Futureintech VIP

– C.Y. Chin

The Society would like to 
congratulate Dr C Y Chin, a 
past Chairman of the NZGS 
on receiving an award as a 
Visiting Industrial Professional 
at Auckland University.  Dr 
Chin is a Principal Geotechnical 
Engineer at URS and will 
be spending 3 weeks with 
members of the Geotechnical 
Engineering research group at 

Auckland University.  He will be conducting lectures in 
Foundation engineering, commenting on curriculum and 
as Chair of a NZGS sub-committee for seismic guidelines, 
will be drafting a seismic design guideline for retaining 
walls.

Richard Wolters Prize – 
Announcement of Finalists

The Richard Wolters Prize specifically recognises 
meritorious scientific achievement by a younger member 
of the engineering geology profession and is awarded to 
honour Dr. Wolters’ many contributions to international 
understanding and cooperation in this field..
 The Executive of the IAEG has confirmed that Kate 
Williams, the NZGS candidate for the Richard Wolters 
Prize, has been nominated to contest this prize at the 
11th IAEG Congress in Auckland.  The Executive also 
confirmed that Kate’s registration fee for the Congress will 
be met by the IAEG Solidarity Fund.

 Kate’s submission will be passed to the judging panel for 
further consideration and in addition, she will be required 
to give an oral presentation of her nominated paper and 
respond to questions from the panel and the floor, as part of 
the “Young Engineering Geologists Pre-Congress meeting” 
on Sunday 5 September 2010.  Presentations must be given 
in English however the quality of the spoken English will 
have no bearing on the decision of the panel. 

 NZGS offers Kate heartfelt congratulations and best 
wishes for her presentation in Auckland.
 
Philip Robins 
Chairman, NZGS

REGISTRATION NOW OPEN

www.cetanzconference.org.nz

23-24 SEPTEMBER

AUCKLAND
NEW ZEALAND
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NZGS Logo Competition

The NZGS held a competition earlier this year to flesh out 
some ideas and concepts with the intention of updating 
our logo.  There was good interest in this event as there 
was a cash prize, entry was open to anyone and we had 
endeavoured to ‘spread the word’.  We therefore, had plenty 
of designs to choose from – in fact, judging proved, as in 
most competitions, to be the hardest part.  The winning 
design has been reprinted earlier in the magazine with the 
Chairman’s Report on page 2. A selection of other entrants’ 
designs appear here to let you see how varied they were and 
how people attempted to express the NZGS ‘brand’ visually! 
The NZGS Management Committee wish to thank 
everyone that submitted a design – they were all fantastic 
and we hope you enjoyed preparing them.

NZGS
New Zealand Geotechnical Society

NZ Geotechnical
Society
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PROJECT NEWS

The Use of Reinforced Soil Systems by Maccaferri – Kawakawa Bay Landslide

Retaining and Reinforced Soil Systems
Product: Miragrid GX, Biomac Grasstrike, 
Bidim Geotextile

Problem
In July 2008, high intensity rainfall events triggered 
landslips across the North Island. One such slip occurred at 
Kawakawa Bay in early August 2008. Initially approximately 
500m of slip debris fell from the top of a cliff face and 
blocked the Clevedon to Kawakawa Bay Road, with the 
debris sliding over and exposing the underlying local 
greywacke base rock.

Tension cracks and a head scarp feature were identified 
enveloping a house platform 100m back from the cliff 
face and it very quickly became apparent that a major 
deep landslip was affecting the whole of the hillside 
and cliff face. Daily survey of surface monitoring points 
confirmed that the landslide was active in the then 
prevailing wet weather conditions with accelerating 
movement of the order of up to 30mm per day (total 
displacements of the order of 500mm). Assessments of 
the potential run-out distances from the very large mass 
of the landslide (estimated at 400,000m) indicated that 
at least five occupied dwellings at the foot of the hillside 
were potentially at risk of inundation with debris.

Solution
•  The remedial works were put in place to increase 

the hill stability which comprised of:
•  The removal of 100,000m of earthworks to unload 

the top of the landslide thus reducing the driving 
force.

•  Building a geogrid reinforced soil buttress at 
the base of the landslide.

Top: The initial site before construction

Above: Building of the reinforced soil slope
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•  Drainage to lower the ground water pressures 
beneath landslide

•  Ground anchors to restrain movement 
of the landslide. 

Since January 2009 earthworks and drainage have been 
undertaken under the emergency provisions of the RMA. 
The drainage has yielded significant volumes of water with 
a measureable effect on reducing and limiting the pore 
pressures in the rock. No further movement of the landslide 
has been detected as a result of rainfall events in 2009.

Construction
Speed of construction was paramount to stabilise the hill 
side and stop a further landslide. The Miragrid geogrids 
met the design requirements and were readily available 
for the start of construction in late January 2009. With the 
wide roll widths at 5.2m this enabled the contractor to 
save time and money with a decrease in installation time. 
By utilising the biodegrable Biomac Grasstrike in the front 
face of the wrap around buttress structure a green finish 
was achieved restoring the hill (as close as possible to its 
original state).

Client Name: Manukau City Council
Main Contractor Name: Downer Edi Works
Engineers Name: Tonkin & Taylor
Product Used: Miragrid GX40/40, GX80/30, GX160/50, 
Biomac R300, Bidim A14
Construction Date: January – June 2009

Report by:
Felicity Bartlett
Marketing Executive
Maccaferri NZ Ltd
Email: fbartlett@maccaferri.co.nz

Above: Greening of the reinforced soil slope

p
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Eureka! Defying Gravity in Abel Tasman – John Seward 
with contribution by and permission of NZ Transport Agency

Introduction
Site History and Background
The notorious State Highway 60 over the Takaka Hill 
in the Tasman Region traverses steep mountainous 
terrain and is the only road access to the Golden Bay 
community. 

SH60 was single carriageway until the 1950s when it 
was increased to two lanes by a combination of drilling, 
blasting and side casting to form the current alignment.  
At this time substantial volume of fill was placed around 
RP56/10.91, Eureka Bend, to form the extra lane.

In November 2006 following a prolonged period of 
heavy rain a major landslide developed at Eureka Bend on 
Takaka Hill reducing road access to single lane traffic and 
threatened to isolate this small rural community.

The NZ Transport Agency recognised the strategic 
importance of State Highway 60 and immediately moved 
to secure the route. A single lane Bailey bridge was installed 
in December of that year as a temporary measure.

GHD Ltd was appointed Professional Services Consultants 
for the Preliminary Investigation stage and work began 
early in 2007. The key objectives of the project were: 

•  Reinstate an operable two-lane highway at the 
Eureka Bend site as quickly as possible

•  Provide a permanent long-term solution to the 
landslide with a design life of 100 years

•  Deliver a cost effective solution consistent with the 
provisions of the Land Transport Management Act

The following is a brief synopsis of the approach and methods 
adopted which resulted in the successful completion of the 
project within the ever-important budget and time frame 
requirements.

Procurement
Given the constraints of the traditional contracting model 
and the uncertainties implicit in the “risk transfer” method, 
the Principal made the decision to proceed with this 
project under the Early Contractor Involvement (ECI) 
procurement process which was a first in New Zealand for 
a medium sized project.

In late 2008, tenders for the Professional Services (Design 
and Supervision) were advertised. GHD won the tender 
and were invited by the NZ Transport Agency (NZTA) to 
complete their design and to procure a contractor using 
the ECI model. In this model the Designer and Contractor 
work together to produce a buildable design solution and 
to examine opportunities for innovation through value 
engineering. 

In November 2008 tenders for the physical works were 

invited, using a quality based supplier selection process and 
the ECI model form of contract.

In their proposals, contractors were asked to supply 
details of their construction methodology, technical skills, 
and management expertise of their team and these attributes 
were the sole basis of the tender evaluation. Tenders closed 
on the 16th of December 2008. 

Fulton Hogan was appointed as the successful contractor, 
just before Christmas 2008. On the 23rd of December 
the team met together in Wellington for the first time. 
Trust, confidence and high levels of co-operation were 
quickly established and both GHD Ltd and Fulton 
Hogan worked through the Christmas holiday period to 
evaluate options, complete the detailed design, confirm the 
construction methodology and price the physical works. 
The collaborative working “ethic” developed early on the 
project was to be a key feature of the relationship between 
Designer, Contractor and NZTA as the Principal. This was 
at the heart of this project’s success; excellent teamwork 
and a “best for project” approach.

The transparent pricing model and peer review processes 
used enabled NZTA to see that the solution proposed was 
cost effective and represented real value for money.

As anticipated by the Project team, the construction 
phase presented a number of challenges.  Voids, incompetent 
foundation material and variable fill layers are several 
examples of these. In a more traditional contracting 
environment, circumstances like this often lead to delays, 
extensions of time and claims for increased cost. Discussions 
can become protracted and contractual relationships 
strained. It was here that the benefits of Early Contractor 
involvement at the design stage stood out. 

Without exception the team remained focused on the 
project objectives working constructively together to solve 

Figure 1: Site Location
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the problems encountered. Everyone remained committed 
to completing the work on time to the highest standards of 
workmanship achievable.

Construction commenced on the 9th of February 
immediately following Waitangi Weekend.

Ground Conditions
Geology
SH60 traverses numerous different geological units that are 
juxtaposed due to various phases faulting, and has a legacy 
of stability issues ranging from rock fall to rotational and 
translational landsliding typically concentrated at or around 
Eureka Bend, though by no means exclusively.  The area is 
also experiences high seismicity with local faults known to 
be active.  

Mapping and Intrusive Investigation
The review of available data and investigations generally 
confirmed the information from the published geological 
map, with however, the important addition of superficial 
colluvial deposits and localised fill materials. A conceptual 
ground model was developed and is presented in Figure 3.

Figure 3: Conceptual Model

The ground conditions were interpreted as a combination 
of side-cast embankment fill overlying highly voided 
and re-cemented limestone colluvium, overlying in situ 
limestone at depth.  

On Nile Group (locally Takaka Limestone), Tertiary; 

bioclastic limestone and muddy limestone

θma Arthur Marble, Mount Arthur Group, Takaka 

Terrane; limestone and calcareous mudstone, with 

sparse corals and crinoids

θmp Pikikiruna Schist, Mount Arthur Group, Takaka 

Terrane; Quartz-biotite-muscovite-garnet schist with 

quartzite bands

One difficult issue to ameliorate was the lack of design 
data, which was of course critical in developing a cost 
effective solution.

Development of Design Options
Identification of Design Risks
The early identification of the ground related risks are 
often the key to the successful completion of a construction 
project.  

Previous investigations were unfortunately not designed 
for the detailed design of remedial solutions and therefore 
critical data for use in the stability modelling was in very 
limited supply.  The risk of further landslide movement 
would prevent a full geotechnical investigation at the toe 
of the failure during the design phase.

This formed a major design risk as a conservative design 
approach would have resulted in a significant overspend 
and conversely potential under design would be disastrous.  

To exacerbate the problem foundations for the 
temporary Bailey bridge comprised pad foundations at 
each abutment with a piled central pier foundation and 
solitary outer pile to aid pier stability.  The bridge and 
foundations were constructed as an emergency measure 
obviously with limited knowledge of the potential 
influence on future permanent solutions and with little as 
built information. 

The clear issue facing the GHD design team was how to 
develop a solution, which was flexible enough to be altered; 
should unforeseen ground conditions be encountered, 
yet robust enough to provide the design certainty and 
ultimately route security required by NZTA.

Reinforced Earth Slope
Whilst not without certain risks, a reinforced earth (RE) 
option in the form of geogrid-reinforced slope was the 
clear contender.  It provided the most adaptable solution 
should the ground conditions differ within the fill/ 
colluvial materials and could be rapidly redesigned on site 
by the supervising engineer.  

It also provided an amount of flexibility under seismic 

Site Location

Figure 2: Excerpt from Geology of the Nelson Area , IGNS Map 9, 1998



New Zealand Geomechanics News

66 Newsletter of the New Zealand Geotechnical Society Inc.

conditions that would have required a significantly more 
expensive harder engineered option.

Construction
Constraints
After the initial project team workshop the following 
constraints and risks were identified:

•  Land access negotiations and Christmas holiday traffic 
would prevent a start on the physical works before 
the 9th of February 2009

•  Winter conditions meant that the final surfacing 
work would need to be completed before 
temperatures dropped and the ground would freeze 
in early June

•  The nature of the site, local geology and the scale of 
the landslide presented a major safety risk to contract 
staff and the highest standards of health and safety 
management would be required

•  Maintaining traffic flow into and out of Golden Bay

Temporary Works
The temporary back slope required by the RE slope also 
required temporary support, which was carried out using 
soil nailing techniques as excavation progressed.  

The soil nails were also used to provide temporary 
anchors to the Bailey bridge pier and reinforcement to 
the slope beneath the abutment pad foundations.  The 
pier foundation was stabilised during construction by the 
unusual addition of a short waling beam to provide extra 
lateral support.  Soil nails beneath the abutment foundations 
were design to cope with the pad loads and as these areas 
were so critical the adjacent soils were faced with concrete 
temporary to provide protection against both wash erosion 
and accidental excavation.

A flexible nail facing option was used in the form of 
steel mesh with temporary steel faceplates. The majority of 
steep plates were removed as construction of the RE slope 
progressed back up to road design level, but some that were 
under severe tension were left in situ.
A further addition to the soil nail system was the application 

of weather proof plastic sheeting as the fill materials proved 
to be particularly unstable when saturated or subject to 
wash erosion.

Construction Supervision
Again due to the uncertainty in the ground information 
the NZTA and GHD opted for an observational approach 
to the soil nail wall design and construction, and based 
a geotechnical engineer full time in Takaka during the 
excavation and soil-nailing phase.  This proved critical on 
a number of occasions in particular as a shear key needed 
to be added to the base of the RE slope upon reaching the 
design formation level.

RE Slope
The RE slope was formed using a combination of uniaxial 
geogrid with a prefabricated mesh facing to both reduce 
construction time and to create readily adaptable solution.  
Locally quarried materials were procured and suitable 
grading curves agreed during the ECI phase, which 
expedited the design and construction process and kept 
haulage costs to a minimum.

Upon reaching the design formation level, unsuitable 
materials were encountered which required some minor 
redesign of the slope foundation and the subsequent 
installation of a geogrid reinforced shear key and extra 
permanent soil nails.  Proprietary drainage products 
were incorporated into the rear of the slope as RE slope 
construction progressed with flexible drainage conduits 
installed at two levels.

A final layer of triaxial geogrid was laid at formation level 
over the interface with the failed fill and new reinforced fill 
to help prevent any localised differential settlement.

TL4 crash barriers were installed through the reinforced 
fill using by preformed sleeves.

Bailey Bridge and Surfacing
Once the RE slope had been formed just below the road 
design level traffic was able to use the reinstated lane, and 
the Bailey bridge, which had provided the crucial link to 

Figure 4: Site Conditions Pre-Construction Figure 5: Soil Nail Wall Under Construction
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Golden Bay for the previous three years, was removed.  
The bridge removal had to be carried out in such a way 
as to minimise the disruption to traffic, and the repaired 
section had to be closed for short periods of time during 
the operation.  

With this in mind the bridge was broken into short 
sections and removed from site to a compound to be fully 
dismantled rather than being dismantled on site.  The road 
was closed for approximately 20 minutes at a time and 
Fulton Hogan worked during the night to prepare the road 
sub base for traffic.

Sealing of the road was completed in sections transferring 
traffic from inner to outer lanes as required and the road 
was reopened to traffic on 29 May 2009.

Conclusions
Early Contractor Involvement at the design stage enabled 
the Project Team to expedite the construction phase 
in accordance with NZ Transport Agency’s wishes i.e. 
to re-open SH60 to two-way traffic before the end 
of summer. The key features of this project were cost 
transparency, project ownership, effective cooperation and 
early identification of constructability and programme 
risks.  

Difficult ground conditions, tight programme and paucity 

of design data were effectively dealt with by the appropriate 
combination of risk identification, analysis and control 
techniques.  Observational methods were employed during 
the construction process and proved a valuable component 
to the successful control of the ground related risk.

Temporary works was secured with 2,200 linear metres 
of soil nailing together with a 65 degree 13.5m high, 
reinforced earth slope.  14,000 tonnes of locally sourced 
rock was imported, placed and compacted.  The estimated 
value of construction (including fees) at design stage was 
$3.65m with the final project cost $3.29m. All works were 
completed in full and on time before the onset of winter.

The successful reinstatement of Eureka Bend was 
achieved by a combination of innovative contract 
procurement, early identification of the ground related 
risks, effective selection of design options based on the 
identified risks and ultimately teamwork bought about by 
the early team bond forged from the out set.

In recognition of a job well done, the Project Team 
received the Roading New Zealand - Goughs Award for 
Minor Projects in October 2009, together with much 
praise from road users, the local community and the 
Tasman District Council.

Figure 8: Complete Reinforced Earth Slope

Figure 7: Bailey Bridge Removal

Figure 6:  Reinforced Earth Slope Nearing Completion

Reported by: John Seward
Senior Geotechnical Engineer, GHD
Email: John.Seward@ghd.com
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Introduction
The Victoria Park Tunnel is one of seven Roads of National 
Significance identified by the Government as essential to 
support economic growth in New Zealand, and the first 
to be constructed. 

The project addresses the last major bottleneck on the 
motorway network between Newmarket and the Auckland 
Harbour Bridge and will unlock the capacity of the 
recently completed Central Motorway Junction.

The project involves construction of a 440-metre cut 
and cover tunnel adjacent to the existing viaduct across 
Victoria Park to carry three northbound lanes.  The viaduct 
will be reconfigured to carry four southbound lanes. 

Through St Marys Bay the motorway is being widened 
to provide five lanes in each direction plus a city bound 
bus shoulder lane.

To complete the tunnel project, the NZ Transport 
Agency is partnering with Fletcher Construction, 
Beca Infrastructure, Higgins Contracting and Parsons 
Brinkernhoff – the Victoria Park Alliance. 

Site Description
The motorway corridor generally occupies low-lying land 
reclaimed from the original Freemans Bay and St Marys 
Bay foreshore, as well as naturally in-filled drainage gullies 

Victoria Park Tunnel Project Update – Grant Newby

and channels originating from the surrounding hills and 
former shoreline cliffs to the south and southwest.

The proposed alignment of the tunnel is currently 
occupied by the Rob Roy Hotel (recently the Birdcage 
Tavern) at the southern portal. From there it crosses 
Victoria Street adjacent to the existing viaduct and 
continues under Victoria Park to Beaumont Street, before 
exiting at the northern portal below and to the north of 
the Victory Church site on the corner of Beaumont and 
Fanshawe Streets. 

Investigations
An initial geotechnical appraisal for this project was 
undertaken and presented in the Beca preliminary 
geotechnical appraisal report published in January 2001. 
Geotechnical investigations were undertaken along the 
original project alignment in June 2001 to provide general 
soil profile and subsurface conditions. 

In 2005, additional geotechnical investigations and 
value engineering were undertaken by both Beca (2005) 
and SKM (2006-2009) for resource consent and specimen 
design development.

With the award of the design and construction of 

Above: Site Overview Looking South
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this project to the Victoria Park Alliance, investigations 
for detailed design and construction proof drilling were 
commenced in December 2009 by the Alliance.

Geotechnical and hydrogeological investigation and 
testing are taking place to assess ground conditions and 
consider groundwater flows and soil contamination.

Design Considerations
The Victoria Park Tunnel (VPT) is to be constructed as a 
cut-and-cover tunnel using two methods: excavated from 
above with discrete struts and excavated from below with a 
fully enclosed roof slab.

To control potential long-term drawdown effects such 
as settlement on adjacent properties, the tunnel is being 
designed as “undrained”. For embedded retaining walls, 
this is typically achieved by extending the walls below 
excavation level and providing a permanent hold-down 
mechanism to the underside of the base slab, such as 
anchors or piles, to withstand uplift pressures.

Groundwater modelling involves 3D models to consider 
overall groundwater flow trends and the extent of broad 
scale effects resulting from tunnel emplacement whilst 
2D modelling considers the likely effects in immediate 
proximity to the tunnel.

Excavated depths are generally 10m, varying between 
6.5m at the northern portal to a maximum of 13m below 
Victoria St. The width of the tunnel is between 16 and 
18m and includes a 2m fire emergency corridor. The 
tunnel roof consists of a double hollow core roof slab, and 
approach walls are supported by permanent concrete struts 
across the width or post tensioned anchors.

Design of the tunnel and associated structures requires 
development of design profiles and geotechnical parameters 
to determine the structural demands used for detailed 
design. This will be influenced by construction methods for 
the excavation works, tunnel walls and tension piles. 

The tunnel’s alignment will conflict with a range of 
services, utilities and buildings. Both the Freeman’s Bay 
stormwater culvert and Orakei main sewer line will be 
diverted and upgraded to allow construction of the tunnel. 
The Rob Roy Hotel will be temporarily relocated away 
from the southern portal site and returned to its original 
location after the tunnel is completed. 

From the southern approach to about the middle of 
Victoria Park, grab-excavated diaphragm walls will be 
used as the retaining walls for the tunnel. From here 
to the northern portal, the retaining system switches to 
secant piles.

The diaphragm walls will comprise of a series of 7 to 8m 
wide interlocked retaining panels installed progressively in 
a “hit-and-miss” pattern along the tunnel and keyed into 
competent rock located 7 to 13m below ground level. 

Above: D-Wall Rig Mobilized to Site

Due to constructability issues with diaphragm walls in rock, 
secant piles are proposed where rock level is shallow. Secant 
piles comprise a series of bored piles partially overlapping 
one another along the tunnel alignment. Every other pile 
is unreinforced (referred to as soft piles) and filled with 
concrete only. The soft piles are allowed to partially cure 
prior to installing the reinforced piles between them. 

The secant piled wall is keyed into competent rock 
located generally about 1 to 11m below existing ground 
level. Self-weight and axial loads acting on both the 
diaphragm and secant piled walls will be supported by 
friction in competent rock.

The retaining system will be designed to act as a frame. 
The tunnel walls will provide moment fixity for the roof 
slab with the capping beam at the top. The base slab is 
effectively a pinned joint with the walls with full shear 
reinforcement and only nominal moment transfer. The 
floor slab is provided with reinforced concrete piles to resist 
uplift water pressures.

With design now in the final stages of consenting, 
mobilisation is well underway and in the coming months 
we will look to highlight some of the more interesting 
aspects of the design as they are implemented on site.

Reported by: 
Grant Newby
Beca Designer
Victoria Park Alliance
Email: GrantN@fcc.co.nz
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Newmarket Park Southern Slope Remediation – Andrew Stiles  

Newmarket Park is located in Parnell, Auckland and is a 
welcome green space to the south of the busy Newmarket 
shopping strip, see the general site layout on Figure 1.  The 
site has had a chequered history and, like a number of 
reserves within the Auckland area, the Park is founded over 
a closed landfill.  There is evidence of a pa site in the vicinity 
of the present Park area during pre-European times, and in 
the 19th Century the area was subdivided for agricultural 
and residential use.  By 1921, when Photo 1 was taken, the 
area of the current Park had been de-forested with a major 
side valley leading south from Newmarket (at the top of 
the slope) to join the Newmarket Stream (Te Ruareoreo 
Stream) which runs eastwards to the then shore-line, since 
reclaimed.  From the mid-1920’s onwards the area was used 
as an uncontrolled landfill site with both general refuse 
and industrial waste being dumped within the major side 
valley and along the slope above the Newmarket Stream.  
Organised filling stopped in the late 1940s with the area 
then being levelled and a substantial soccer stadium and 
stands constructed.  That phase of the Park’s usage ended 
abruptly in 1979 when, one dark and stormy night, a major 

slope failure destroyed a substantial portion of the stadium 
structure and grounds.  The site was then progressively 
redeveloped to its current use as a landscaped recreational 
Park.

However, as a result of the site’s history, there has been 
continuing instability of the slope above the Newmarket 
Stream,  ie the Park’s southern slope, including a further 
significant slope failure in 1996.  In addition the slope 
surface was strewn with both inorganic and organic debris, 
with seepages of discoloured groundwater from the toe 
of the slope.  Auckland City Council therefore appointed 
Tonkin & Taylor Ltd to carry out a geo-environmental 
assessment of the site, in particular the stability of the 
southern slope.  

The geotechnical portion of those studies included 
several phases of engineering geological mapping and over 
70 boreholes and dynamic probes.  These showed that 
pre-filling ground conditions comprised a sequence of 
weathered Waitemata Group sediments, overlain within the 

Figure 1: Newmarket Park location and layout
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major side valley and along the base of the main Newmarket 
Stream valley by alluvial deposits.  “Clean” Fill appears to 
have then been initially placed along the northern side of 
the main stream valley and along and in the base of the 
main side valley.  At a later date more contaminated Fill, 
with varying types and proportions of commercial and 
domestic refuse, was placed over the earlier fill primarily 
within the partially filled depression corresponding to the 
original side valley.  Figure 2 shows a typical Cross-section 
along the major side valley and through the southern 
slope. The fill materials appear to have been placed in 
an uncontrolled manner, probably end-tipped with no 
control of material type and with no compaction.  That 
filling process had resulted in an oversteep front face of 
non-engineered, variously contaminated fill forming the 
southern face of the landfill, and which is prone to both 
small and large scale instability.  Groundwater was identified 
at depth dipping southwards from the high ground of the 
Newmarket Ridge to exit below the landfill.  

The Council’s aim was to remediate the existing slopes 
to an acceptable standard, with their primary objective 
being to implement measures which would reduce any 
risks to public health to acceptable levels.  Of concern 
was the potential threat to major stormwater and sewage 
reticulation running along the base of the slope and which 
could be damaged or cut following a significant slope 
failure.   A series of investigations and studies were carried 
out, including a geotechnical risk assessment of possible 
remedial options.  Based on that assessment Council 
opted to proceed with the implementation of two of the 
identified remedial options, namely :

a)  Improving existing surface water control over the 
Park area, with the primary objective of minimising 
possible infiltration into the Park surface and 
ultimately into the underlying slope

b)  Reprofiling the existing southern slope over its 
entire length and height.  The primary objective 
of the reprofiling was to improve the slope’s long-

Photo 1: Panorama dated 25 April 1921 of present Newmarket Park site, looking north-west towards Newmarket

Figure 2: Typical cross-section through the Park’s southern slope
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Figure 3: Schematic of slope remediation process

term stability but the work would also allow surface 
debris to be removed and refuse materials to be 
capped.  In addition the reprofiled slope could 
then be landscaped and made safe and suitable for 
recreational access by the public, thereby increasing 
the Park’s overall useable area 

The design of the slope remediation works was dictated 
by a number of constraints in particular that there needed 
to be a trade-off between regrading the slope to a long-
term stable profile, removing a reasonable proportion of 
the failed and/or potentially contaminated materials and 
minimising the encroachment into the Park area. The 
approach used was to adopt a target final slope profile of 
1V : 2.5H which generally gave final slope stability Factors 
of Safety of greater than about 1.5.  However locally, where 
the extent of encroachment would be unacceptable, that 
profile was steepened but with the proviso that final Factors 
of Safety were always greater than 1.3 and also significantly 
greater than the assessed Factor of Safety for the existing 
slope.  

The slope remediation process is shown schematically 
in Figure 3.  Although ground water is expected to remain 
well below the slope, buttress drains will be installed along 
the lower portion of the slope to pick up any possible 
long-term groundwater rise or perched water within the 

remaining fill.  A temporary anchored timber pole retaining 
wall will be installed along the crest of the eastern end of 
the existing slope, in order to protect and support the access 
road and existing services whilst excavation and filling is 
carried out for the underlying slope.  An in-ground timber 
pole wall (palisade wall) will be installed along the site’s 
eastern boundary in order to provide additional long-term 
support to the western edge of Ayr Street.

As an integral part of the design and construction 
process there has been extensive consultation with a 
wide range of potentially affected parties, including ACC, 
ARC, DoC, iwi, Newmarket Protection Society, Forest & 
Bird, and local residents.  Comprehensive on-site and off-
site ecological mitigation works have been implemented 
including relocation of endangered native skinks, protection 
and replanting of selected native trees, and development 
of a detailed landscaping and replanting programme.  In 
addition researchers from Auckland University have been 
studying selected cut trees as part of their studies into 
carbon sequestration, while iwi were given the opportunity 
to carry out cultural harvesting across the site prior to final 
clearance.

Regrading the slope will require the removal of all 
the existing vegetation which will be replaced, following 
completion of the reprofiled slope, by a high quality native 
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forest with a variety of carefully selected species.  In order 
to minimise the short-term visual effects of such works, in 
what is a sensitive and high-profile area, the works have 
been split in to a series of civil works and landscaping 
works contracts, namely :  

•  Stage 1 Civil Works: The contract for this initial 
stage of works was awarded in January 2010 and 
is currently in progress.  The works are within the 
central third of the slope, where the worst ground 
conditions, ie greatest extent of poor quality fill, are 
expected

•  Stage 1 Landscaping Works: When the Stage 1 
Civil Works are completed then landscaping of that 
remediated portion of the slope will immediately 
commence.  Detailed landscaping plans have been 
prepared with the objective of establishing a readily 
accessible, visually attractive native forest across the 
slope

•  Stage 2 Civil Works: Remediation of the remainder 
of the slope, to the east and west of the already 
remediated central zone, will be commenced at the 
start of the next earthworks season

•  Stage 2 Landscaping Works: Following completion 

of the remainder of the slope remediation works then 
landscaping will be extend to the remainder of the 
slope

The Stage 1 Civil Works contract was awarded to Rogers 
Civil Infrastructure Ltd in January 2010 and works are 
currently well in progress, aided by this year’s exceptionally 
dry summer.  The construction works to date have been 
primarily along the portion of slope face where the major 
side valley intersects the main Newmarket Stream valley.  
As expected, excavations have encountered significant 
thickness of fill within that side valley, and directly 
overlying in-situ weathered Waitemata Group siltstones 
and sandstones.  Photo 2 shows the excavated profile with 
brown fill materials clearly seen draped over the yellow-
grey in-situ Waitemata Group sediments.  The excavations 
show the fill to be generally relatively loose, well layered, 
with a down-slope (southerly) dip and apparently tipped 
directly over the then ground surface, with a thin relict 
topsoil layer identifiable at the fill/in-situ junction.  

The fill materials seen to date are principally inorganic 
waste, such as metal off-cuts from light machinery works, 
concrete and assorted bottles in a clayey sandy matrix, 
probably representing excavated Waitemata Group sediments 
and construction debris. Notable, and a reflection of the 
landfill’s age, is the total absence of any plastic materials 
within the matrix. Photo 3 shows typical fill material 
within that central zone.  Towards the western side of the 
current working area, corresponding to the inferred edge 
of the original side valley, reworked Waitemata Group fill 
materials have been encountered probably representing 
historic excavation and construction debris.  

One of the key design criteria is to maximise the on-
site reuse of excavated fill, thereby minimising  the amount 
that needs to be taken to off-site landfills and to avoid any 
necessity for imported fill.  The excavated materials have 
therefore been categorised into Type A and Type B fill, 
with the primary difference between the fill types being 
that Type B fill contains significant proportions of organic 
materials, principally wood, together with inorganic refuse 
such as concrete, metal and glass.  The majority of existing 
fill materials currently being excavated from the central 
side valley, see Photos 2 and 3, would be categorised as Type 
B, while the reworked “clean” fill and any sub-excavated 
in-situ Waitemata Group materials would be classed as 
Type A.  

Following excavation to design profile, Type B fill is 
initially placed as a subgrade fill layer and then capped with 
at least 0.5 m of Type A fill to form a barrier layer.  The 
barrier layer ensures that any contaminated fill is adequately 
covered and also provides a growth medium for the 
landscaping works, in particular the native trees which will 
be re-established across the slope.  Photo 4 shows filling 
in progress with the inner Type B subgrade fill and outer 
Type A barrier layer fill being placed.  The fill materials, in 

Photo 2: Excavated profile showing fill materials draped over 

in-situ Waitemata Group sediments

Photo 3: Typical fill materials within the major side valley
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particular the Type B, are variable as might be expected, 
and a quality control process has been developed on site 
with the objective of maximising the amount of reusable 
materials.  Compaction trials for both the Type A and Type 
B materials have been carried out in order to identify the 
construction methodology, and confirm the compaction 
requirements and testing regime.

The Stage 1 works are currently in progress and it will 
be another 18 months before the civil works are complete 
and the slopes fully landscaped. The landscaping planting 
will take some time to become established and to restore 
the slope to a fully forested appearance. However the end-
product will be a native forest covered slope which can 
be readily and safely accessed by the public, and which 
will enhance the existing park recreational area.  Although 
the current works, in particular the visual impact of the 
necessary removal of the existing tree cover, has caused 
some angst to some members of the public, most agree 
that, like a visit to the dentist, the short term pain is most 
definitely worth the long term gain.

Key parties involved in this project are: 
Client: Auckland City Council
Geotechnical, Environmental and Planning 

Photo 4: Construction of subgrade fill and barrier fill layers in 

progress
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Reported by:
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Q&A

With The Earthquake Commission – Lance Dixon interviewed by Paul Salter

Lance Dixon is the Insurance 
Manager for the Earthquake 
Commission, based in EQC’s 
head office in Wellington.  
Lance spoke with Geomechanics 
News editor Paul Salter about 
this unique New Zealand 
organisation.

What are the origins and key functions of the 
Earthquake Commission?
After a series of large earthquakes - Murchison in 1929, 
Napier in 1931, and two in Wairarapa in rapid succession in 
1942 - the Government recognised earthquake insurance 
cover was lacking and the first Labour government 
established The Earthquake and War Damages Commission 
in 1945, utilising an unused war damage fund. Volcanic, 
hydrothermal, tsunami and landslip cover were added later. 
In the late 1980’s The Earthquake Commission became a 
Crown-owned enterprise and by 1997 the cover had been 
limited to residential property for those who have fire 
insurance and the cover for war damage was removed.

So who runs EQC?
There are five appointed Commissioners who oversee 
the Earthquake Commission.  They’re accountable to the 
Minister of Finance, who makes the board appointments.  
EQC has 22 permanent staff, all based in Wellington.

How did you come to work at EQC and what’s 
your role?
I spent my early years working in insurance in Otago and 
Southland.  After an OE which included a stint with Lloyds 
of London I came back to NZ in 1989 and was fortunate 
to land a job with EQC in Wellington.  I manage the 
insurance side of the operation which includes managing 
the claims process for which we have developed an extensive 
catastrophe response programme involving contracts with 
many individuals and organisations.  A significant part of 
the CRP is ensuring staff and contractors are trained.  We 
also liaise with GNS on various issues.

What is EQC’s relationship with the GNS?
As well as providing insurance cover and managing the 
Natural Disaster Fund, EQC also has a wider public good role.  
We facilitate research and education about matters relevant 
to natural disaster damage and its mitigation.  Research is 
facilitated through support for research projects, capability 
building and a “science to practice” programme involving 

private and public sector organisastions to encourage the 
transfer and uptake of information and knowledge.  EQC 
is the main sponsor of  the national hazard monitoring 
and warning system “GeoNet”, operated by GNS Science, 
contributing $8 million a year.  We also sponsor university 
post-graduate research and a Fulbright-EQC scholarship 
relating to natural disaster research.  

EQC is a major sponsor of the IAEG 2010 conference. 
Why has EQC got involved in this event? 
EQC sees this event and others like it as opportunities to 
facilitate research and education.  Increasing the awareness 
of natural hazards in New Zealand and greater adoption of 
practical methods to reduce the impact of hazards are key 
objectives for EQC. 

What natural hazard scenario do you think 
carries the biggest potential risk in terms 
of claims to EQC?  
There are two main scenarios, a large Wellington or Alpine 
Fault earthquake or a volcanic eruption scenario in a main 
centre such as Auckland.  A large earthquake or prolonged 
volcanic eruption could generate more than 100,000 
claims. The Probable Maximum Loss (PML) scenario is 
a rupture of the Wellington Fault, traversing the central 
business district of Wellington and the Hutt Valley.  This 
PML event could result in claims of $6.3 billion (50% 
probability) or up to $10.3 billion (90% probability). We 
are guided somewhat by what the experts say in terms of 
probability and consequences.

What events have seen large claims recently?
The 1987 Edgecumbe earthquake resulted in payments 
totalling about $135 million ($110 million of that was for 
commercial claims, which now wouldn’t fall under EQC 
cover).  The 2005 Tauranga storm and Matata debris flows 
resulted in claims of about $50 million.

You must have seen a wide variety of claims 
over the years.  Do any stand out?
There are usually at least one or two claims a year that 
have particularly interesting or challenging aspects.  The 
Matata debris flow was interesting from an insurance 
perspective, determining the line between landslip and 
flood.  The repair work undertaken at Kawakawa Bay in 
the last 12 months is another that stands out due to its 
sheer size, and the collaboration between EQC, Manukau 
City Council and the NZ Transport Agency.  Our work is a 
cross between insurance provider and social service - we’re 



helping people after a natural disaster has damaged their 
home or property, which is usually pretty stressful for them.  
It can be rewarding work helping in the recovery process 
and EQC often gets letters of thanks from home owners 
after these events.

The Kawakawa Bay landslide is featured in this 
issue of Geomechanics News.  I guess that had 
interesting issues when access was cut?  
Very interesting, certainly in the early days there was 
pressure from the residents who could only see the small 
slip that blocked the road.  They could not understand the 
real size of the slip, managing people’s expectations was 
critical and the MCC did a great job there.  I think the 
project proved that organisations that are willing to, can 
work together.  It is a credit to all the parties involved, 
funders, contractors and consultants, how smoothly the 
remedial works programme went.  And not forgetting that 
we should no longer need to worry about future problems 
from the reinstated hillside.  

In what capacity does EQC engage consultants 
and other specialists?
Because natural disaster claims often involve determining 
the underlying causes of damage, how deep things extend, 
and the various remedial options, we engage experts in 
those areas.  For seismic and certain landslip events we 
seek geotechnical advice from consultants familiar with 
the EQC Act.  Mainly we’re interested in specialist advice 
that is clear on the causes of damage and can provide the 
best remedial options.  We ask our consultants to profer an 
opinion.  The worst report we can receive is one that says 
“I don’t think it is natural disaster damage, but I can’t rule 
it out.”  We need consultants to make a stand and provide 
their opinion by saying yes or no.

The Earthquake Commission Act 1993 has a 
careful definition of a “natural landslip”, 
excluding subsidence, soil expansion/shrinkage, 
soil compaction or erosion. Is this definition 
adequate and easy to apply?  
Apart from the Matata situation described above we have 
no major issue with this definition in the Act.  Sure, there 
has been the odd claim where we have debated proximate 
cause but the majority of the landslip claims we get are 
associated with triggering rain or storm events and it’s fairly 
easy to determine what the cause of damage is when the 
ground has clearly moved.  Some people may not notice 
house cracks until they actively go looking, so assessment 
of cracks to see if they have cobwebs or have been painted 
over or filled before can help assess if damage is related 
to a recent natural disaster. Obviously, damage due to the 
seasonal swelling and shrinking of soils alone, as seen in 
some soils around Auckland for example, is not covered.
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TECHNICAL ARTICLES

Remediation of the Kawakawa Bay Landslide – Sjoerd Van Ballegooy, Pierre 
Malan, Tonkin & Taylor Ltd

Introduction
In July / August 2008 the North Island was buffeted by 
a series of high intensity rainfall events that triggered 
wide spread landslides. Landslides are a regular feature 
in the itinerary of the New Zealand road managers and 
traffic engineers workloads (and keep a large number of 
geotechnical engineers employed), but these don’t usually 
attract significant attention, except in the short period in 
which traffic disruption occurs.  What differentiated the 
July / August 2008 events from the regular winter-period 
landslides was the wide spread extent and magnitude of 
many of the ensuing landslides.  One of the larger slips that 
occurred was on Turei Hill at Kawakawa Bay, Manukau 
in early August 2008, impacting severely on the local 
Community.

This article presents technical aspects of the identification, 
remedial design and stabilisation works undertaken to the 
major landslide on Turei Hill at Kawakawa Bay.  The design 
is notable for the scale of the problem and solution, the 
fast track time frame for design and construction of the 

stabilisation works under the provisions of the emergency 
works legislation and for significant design optimisation 
during construction to provide the clients with improved 
timeframes. An overview of the project is followed by 
detail relating to the initial assessment, site investigation and 
development of a ground model, earthworks, drainage and 
anchor construction, design optimisation and finally the 
successful completion of the project.

Remedial Works Overview
The designed remedial works to stabilise the Turei Hill 
Landslide at Kawakawa Bay comprised:

1.  Earthworks to unload the top of the landslide to 
remove part of the driving force,

2.  Construction of a toe buttress comprising a 
reinforced earth embankment and shear key,

3.  Sealing up of all the tension cracks and recontouring 

Figure 1: An initial aerial photograph showing the landslide 

extent.
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of the ground surface to keep surface storm water 
from infiltrating into the ground,

4.  Installation of sub horizontal bored drainage to 
lower in ground pore water pressures, and,

5.  Construction of high capacity ground anchors to 
further restrain landslide movement.

An earthworks plan and typical sections through the 
landslide detailing the remedial works are shown in Figures 
2 and 3 respectively, with an aerial photograph of the 
largely completed works shown in Figure 4.

Initial Investigation
In late July and early August 2008 the upper North Island 
was significantly affected by a series of high intensity 
rainfall events that triggered wide spread landslides.  One 
such landslide occurred at Kawakawa Bay in Manukau in 
early August 2008.  During a rainfall event approximately 
500m3 of landslide debris fell from the shoreline cliff face, 
completely blocking the Clevedon to Kawakawa Bay 
Road.  The local authority, Manukau City Council (MCC), 
quickly implemented traffic management processes and the 

road was soon partially cleared and coned to allow single 
lane operation.  The landslide debris fell from a steep and 
heavily vegetated cliff face, with debris evacuating and 
exposing the underlying Greywacke bedrock.

At the same time, independent of the road assessment 
works, the Earthquake Commission (EQC) was contacted 
to undertake an inspection of a farm property set back 
approximately 100m from the cliff face. Tonkin & Taylor 
(T&T), on behalf of the EQC, identified tension cracks and 
a head scarp feature enveloping the property.  Following 
site inspections and a review of the landslide scale it 
became apparent that the two incidents were linked and a 
major deep seated landslide was subsequently identified that 
affected the entire hillside and cliff face.  The approximate 
extent of the landslide is shown in Figure 1 and was 
estimated to be approximately 100m wide and 150m to 
200m long.

Inclinometers were installed in the initial borehole 
investigations that were put down adjacent to the house 

Figure 2: Plan of the final earthworks and anchor layout 

scheme.
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Figure 3: Cross 

sections of 

the revised 

earthworks and 

anchor layout 

scheme.

Figure 4: An aerial photograph of the works showing the various components.
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on the farm (towards the upper end of the landslide).  
However, when the technician came to record base line 
readings the following day they noted obstructions in 
the tubes.  It became apparent that the slope was actively 
moving and the inclinometers had sheared off overnight.  
At this stage the drill rigs were pulled off the site for safety 
reasons and careful survey monitoring was implemented 
to allow the nature of the movement to be safely assessed.  
The survey monitoring confirmed that the movement was 
occurring on a 20 degrees incline (from the horizontal) 
in the Southeast direction directly towards the residential 
dwellings at the northern end of the Kawakawa Bay 
community.

Detailed site surveying of horizontal and vertical 
displacements at the established control points provided for 
vector analysis of the nature of movement in the landslide.  
This, combined with site observations and monitoring 
were compiled to develop a graph of movement and 
rainfall, shown in Figure 5.  The measurements showed 
that movements of up to 40mm per day were occurring, 
with the rate of movement accelerating.  Further analysis 
showed that at these rates of acceleration, mass failure of 

the hillside could have occurred within a matter of days.  
Assessments of potential run-out distances from the mass of 
the landslide (now estimated at 400,000m3) indicated that 
at least five occupied dwellings at the foot of the hillside 
were at risk of inundation with debris if a significant 
evacuation were to take place.

Fortunately weather patterns subsequently improved 
and monitoring indicated that the rate of movement 
had significantly slowed down. Unfortunately (from a 
Geotechnical Engineer’s perspective) by the time it was 
safe to remobilise drill rigs to complete the borehole 
investigations and inclinometer installations in the mid and 
lower portions of the landslide, the rate of movement had 
significantly declined making clear identification of the 
failure surface difficult (mainly because multiple zones of 
crushed and broken rock were identified in the boreholes 
in the underlying melange of Greywacke rock).

Road Closure
In light of the risk to the adjacent Kawakawa Bay to 
Clevedon Road as well as the residential dwellings below, a 
decision was taken by MCC to close the road and evacuate 

Figure 5:  Graph showing the measured movement of the survey monitoring markers and the daily rainfall.
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the occupants from the at risk properties.  A significant 
consequence of the road closure was the extended 
travel distance for residents commuting to surrounding 
communities and into Auckland city.  The only alternative 
route was an additional and tortuous 200km round trip 
around the Hunua Ranges in South Auckland.  The risk 
and nature of the landslide would require a significant 
protracted period of road closure which would have serious 
commercial and social implications for the small resident 
community.

To ease the disruption to the local community MCC 
arranged for a range of alternative transport options, 
including:

1.  A free ferry service to Pine harbour, including a 
shuttle bus service to allow for access from the 
surrounding communities (to and from Orere) with 
support from the Auckland Regional Transport 
Authority,

2.  A four wheel drive shuttle service and a walking 
track (a farm track route was kindly provided by a 
local landowner),

3.  ‘Park and ride’ type car parking facilities to bridge 
the closed section of road, and,

4.  Two’ shoppers’ buses each week to Thames and 
Papakura and a school bus for Clevedon students 
temporarily attending Orere School.

Extensive sign posting and advertisements were staged to 
give as much notice as possible to road users.  Regular 
communiqués were issued and public meetings were 
conducted by MCC (with the assistance and support of 
EQC, Opus and T&T) to keep the communities informed 
together with a special helpline.  These initiatives were 
very well received and helped alleviate local concerns and 
pressures.

Measures to expedite the re-opening of the road 
included using helicopters with monsoon buckets to try to 
locally dislodge some of the imminent risk landslide debris 
from the top of the cliff face (100 buckets totalling 130,000 
litres of water were dropped), as shown in Figure 6.  This 
operation was partially successful, but the overall risk of a 
major landslide failure remained.

Weather patterns subsequently improved and monitoring 
indicated that the rate of movement had significantly 
slowed down.  On the basis of the monitoring data it was 
possible to allow partial reopening of the road to a single 
lane (with a catch barrier for intermittent local debris 
falls) and reoccupation of the lower properties (the up 
slope property had since been demolished to enable the 
implementation of remedial works).

Geological Model
Developing a geological model for the site and understanding 
the complex mechanisms of the landslide was challenging.  

Figure 6:  Helicopters with monsoon buckets trying to dislodge some of the imminent risk slip debris from the top of the cliff 

face above the road.
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The borehole investigations indicated a profile of residual 
soils overlying a profile of greywacke rock overlying 
unweathered greywacke rock.  A number of shear and crush 
zones were identified in the boreholes resulting in multiple 
possibilities for the depth of movement.  In addition, the 
lower reaches of the hillside was too steep to mobilise 
rigs to confirm the adopted slide mechanism.  Careful 
logging and recording of distress in the ground surface 
and within rock exposures on the cliff face, combined 
with extrapolation of movement vectors from survey data 
allowed the development of a robust geological model.

Pore water pressure transducers were installed in selected 
boreholes to measure pore water pressures that could 
have triggered further landslide movement.  However, by 
the time these transducers were installed, the landslide 
movement had ceased and the first recorded pore water 
pressure measurements indicated the ground water pressures 
were already significantly reducing from their peak values.  
Consequently, the water pressures which had triggered/

activated the landslide movement were unknown, adding 
another layer of complexity to the stabilisation design.

The geological model was subsequently confirmed 
by observations of a shear zone during excavation of the 
shear key and drilling records from the sub horizontal 
bored drains and ground anchors.  The results were 
consistent with the geological model adopted, verifying the 
mechanisms and previous analyses.

Fast Track Remedial Design
A compressed design programme was necessary to enable 
completion of the earthworks before the end of the 
2008–2009 earthworks season. The investigations, planning, 
design, consenting and construction of the Kawakawa Bay 
landslide stabilisation work involved T&T addressing a 
number of complex technical, programme and community 
related issues. The conceptual design was quickly completed, 
followed by detailed design and development of construction 
drawings and specifications.  In parallel, Opus prepared the 

Figure 7:  Cross section and details of the shear key and reinforced toe buttress.



New Zealand Geomechanics News

June 2010, Issue 79 83

contract documentation and started the tendering process 
while the remedial stabilisation design work and drawings 
were still being completed to ensure a contract for the 
remedial works was in place before the end of 2008.

The remedial works essentially comprised four key 
aspects:

1.  65,000m3 of earthworks to unload the top of the 
landslide to remove part of driving force from the 
landslide,

2.  Construction of a 30,000m3 toe buttress comprising 
a 25m high, 100m long reinforced earth 
embankment and a 3m deep, 12m wide shear key,

3.  Sealing up of all the tension cracks and recontouring 
of the ground surface to keep surface storm water 
from infiltrating into the ground,

4.  Installation of approximately 4,000 lineal metres sub 
horizontal bored drainage to lower ground pore 
water pressures, and,

5.  Construction of seventy no. 50m long high capacity 
(2800kN) ground anchors to further restrain 
landslide movement.

Due to the fast track investigation and design programme 
and that ground water monitoring was only able to be 
undertaken over a very short time period while the 
remedial works were being designed, the water pressures 
which had triggered/activated the landslide movement were 
unknown.  Because of this uncertainty, the effectiveness of 
drainage measures improving the hill side stability could be 
unconservatively overestimated by the stability analyses if 
higher ground water pressures were assumed (compared to 
the actual ground water pressures which triggered landslide 
movement).  Due to the tight investigation and design 
timeframe (with a very short ground water monitoring 
record), the design philosophy adopted required an increase 
in slope stability of approximately 30% from non-drainage 
elements (e.g. the ground anchors, earthworks, shear key 
and the buttress), with the drainage elements providing an 
additional 20% increase in the factor of safety (i.e. to a safety 
factor of 1.5 as required by the client).  The key design 
driver was to achieve an acceptable increase in the slope 
stability safety factor prior to the onset of the 2009 winter 
period to minimise the risk of the landslide reactivating and 
possibly inundating the houses and the road below.

Toe Buttress and Shear Key
Working within a constrained site (where the Clevedon 
Kawakawa Bay Road runs virtually alongside the base of 
the slope) required the buttress design to be built entirely 
within the site footprint, which was at this location was 
relatively narrow. Figure 7 shows the details of a cross 
section through the buttress.

The conventional design practice for reinforced buttresses 

is that the lengths of the reinforcing elements are typically 
proportional to the height of the buttress (i.e.  for this 
project the buttress width should have been approximately 
20 to 25m).  Given the spatial constraints at the toe of the 
slope, the buttress was designed with a width significantly 
less than its height to avoid the need to undertake a 
significant excavation at the toe of the slope which could 
have the potential to reactivate the landslide.  Therefore, 
an innovative solution was applied to achieve satisfactory 
design stability for the ‘narrow’ buttress by making use of 
the anchors (used to restrain the overall landslide) to also 
improve the local stability of the buttress.  A shear key was 
also incorporated into the buttress design to provide a 
stable foundation for the buttress.

The shear key had to be cut into the toe of the slope 
which would temporarily further decrease the stability 
of the marginally stable slope.  Careful construction 
sequencing was planned by excavating only short sections 
of the shear key and placement of compacted hardfill 
before moving on to the next section.  This restriction 
had a significant impact on the construction programme 
and fortunately was able to be relaxed during construction 
due to the dry weather conditions at the time of the 
shear key construction.  Daily inspections of the shear key 
excavations and monitoring of the slope was undertaken to 
minimise the risks of reactivating the landslide.

During construction, the depth of the shear key 
over the central portion needed to be increased by a 
further 1.5m due to unfavourable ground conditions. 
Ground water springs within the shear key excavation 
yielded large quantities of water, which were observed 
to be coming from below the shear/crush zones. As-built 
stability analyses were undertaken at the time to see if the 
higher than expected ground water pressures acting on 
the base of the buttress shear key could be allowed for in 
the design.  The results from the assessment indicated that 
depressing the water level in the shear key was a more cost 
effective option than adding additional anchors to achieve 
the long term stability safety factor of 1.5. Therefore, a 
water-level actuated pumped manhole was added to the 
shear key design during construction to act as a permanent 
drainage sump.

The northern end of the toe buttress had to merge 
and tie in with the existing slope which required further 
narrowing of the reinforced toe embankment.  Instead 
of excavating away large quantities of stable rock at the 
northern end, to achieve minimum reinforcing embedment 
lengths, reinforcing steel dowels were drilled into the rock 
and threaded through the geogrid to tie the grid back onto 
the rock (shown in Figure 8) as an innovative alternative 
method for achieving the buttress stability requirements.  
This allowed for a significantly reduced buttress width in 
this transition zone as it merges into the existing slope.

The design of the buttress reinforcement comprised a 
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primary and secondary geogrid system.  The primary grids 
were used to provide the tensile strength for the buttress 
stability and the secondary grids were wrapped around the 
exposed face to hold back the surficial soil at the buttress 
face.  This allowed the formation of a stable face to establish 
vegetation development for long term erosion control.  The 
advantage of the secondary wrap around system (instead 
of using the primary grids to also wrap around the face) 
was that the wrap around grid at the buttress face could 
be re-aligned parallel to the buttress face.  This detailing, 
which required greater effort and control by the contractor, 
ensured a tight wrapping of the grid over the buttress face 
(avoiding bulges of loose grid and resulting in a tidy and 
presentable surface finish, ready for re-vegetation).

Ground Anchors
Ground anchors have typically only been used to restrain 
significantly smaller scale landslides, typically in conjunction 
with shear piles and palisade walls.  Ground anchors have 
traditionally not been used in New Zealand for large scale 
landslide remediation projects (of this nature). Due to the 
scale and depth of this landslide, the use of shear piles 
or in ground palisade walls were not considered to be 
economically feasible.

To enable the ground anchors to restrain the landslide, 
50m long anchors were required to allow anchorage into 
the rock mass below the body of the landslide mass.  In 
addition, large heavily reinforced 2.4m by 2.4m by 0.35m 
thick precast concrete panels were required to provide 
adequate bearing restraint on the face of the slope.  These 
plates have been recessed into the face of the slope as seen 
in Figure 9. Due to the significantly long length of the 
anchors, high capacity anchors were designed (to minimise 
the total number of anchors required).  The design of the 
plates and anchor head details required some complex 
structural and geotechnical modelling to keep the size (and 
hence the weight) of the precast panel components to a 
minimum.  The size and weight of the panel was critical to 
constructability given the steep topography, difficult access 
and lifting constraints.  The weight of the precast panels was 
eventually designed to be less than 5 tonnes, which allowed 

a 30 tonne excavator to be used to install the precast 
panels.  This was an important factor because the face panel 
installation was programmed to be undertaken during the 
2009 winter season and the 30 tonne excavator was the 
largest available lifting plant that could safely operate in the 
vicinity of the anchor locations over the winter period.

Before the construction of the production ground 
anchors, two trial anchors and precast concrete test panels 
were installed and successfully proof loaded to prove the 
geotechnical bearing capacity of the inclined concrete 
panels as well as the assumed bonding between the grout 
/ rock interface.  The proof testing allowed for an increase 
in the strength reduction factors (which also kept the size 
of the precast panels within manageable proportions).  
Extra strands were used for the two test anchors and the 
anchor bond length was shortened to 5m (compared 
with the designed bond length of 10 to 12m for the 
production anchors), in order to determine the maximum 
available bond capacity.  The test anchors were each loaded 
to 3,500kN and the displacements monitored. Further 
loading was not possible because the test load was close 
to the structural capacity of the anchors. Notwithstanding, 
the key conclusions from the test anchor results were that 
bond stresses in excess of 1,500kPa were proved in the 
underlying greywacke rock and the face plate bearing 
capacity pressures in excess of 600kPa were proved on the 
overlying residual soils.

The specification of the anchors required a 100 year 
low maintenance design life. To achieve the double 
corrosion protection requirements in a marine spray 
environment added further complexity to the anchor 
design. Notwithstanding, T&T was able to come up 
with simple detailing of the anchor heads to achieve 
these requirements. For the remainder of the anchor, site 

Left Figure 8:  Drilling and installation of reinforcing steel 

dowels into the rock at the northern end of the buttress to 

connect the geogrid to the stable rock material.

Below Figure 9:  Placement of the precast panels in the 

localised excavations prior to anchor construction.
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acceptance tests were developed to ensure the protective 
ducting (that excludes water from the anchor stands) was 
still watertight after anchor installation.

As a consequence of the three dimensional geometry 
of the remedial works there was the potential for the 
alignment of a number of the ground anchors to clash at 
depth.  A three dimensional geometric model of the anchor 
trajectories was therefore setup in Autocad (also allowing 
for drill tolerance envelopes).  This model identified the 
need to vary the vertical inclination angles of a number of 
the anchors.  This was particularly challenging around the 
radius at the southern corner of the buttress.  The end result 
is that all the anchors were successfully installed without 
any anchors clashing with each other.

Due to the larger alignment tolerances of the sub 
horizontal bored drains, some potential clashing with the 
anchor drill holes was unavoidable (i.e.  the trajectory 
tolerance envelopes would in some locations overlap).  
Therefore, the specified construction sequence was to first 
complete the sub horizontal bored drains and provide for 
some redundancy in the number of drains provided.  During 
construction, three of the anchors intercepted horizontal 
bored drains.  A slightly modified grouting procedure 
was adopted for these anchors.  All of the anchors were 
successfully constructed and installed whilst maintaining 
the overall drainage function, without compromising the 
integrity of the designs.

February 2009 Storm Event During Construction
A storm event that occurred towards the end of February 
2009 caused the landslip to remobilise and move 
approximately 5mm.  Fortunately the storm duration was 
short and did not elevate pore pressures to unacceptable 
levels.  At that stage in the works the shear key had just 
been completed but the buttress was still to be constructed.  
It should be noted that the shear key only provides strength 
when the weight of the buttress confines the shear key 
and increases the mobilised frictional strength.  Therefore, 
at this stage of the works the slope stability would not yet 
have improved.  During this significant rainstorm event, 
the landslide movement was measured by an inclinometer 
installed half way down the slope and occurred at a depth 
at which the slip surface (the zone of movement) had 
been assumed (as discussed earlier).  This data therefore 
confirmed the adopted geological model, the landslide 
geometry and the governing mechanisms.
The measured water pressures at the time of the recorded 
slope movement in the February 2009 storm event show 
that the ground water pressures did not elevate to the high 
levels which are thought to have occurred during the July/
August 2008 event.  This confirmed the appropriateness of 
the adopted design philosophy of not relying solely on a 
drainage solution alone to stabilise the landslide.

Stabilisation Works
The stabilisation works commenced in January 2009 under 
the emergency provisions of the Resource Management 
Act 1991 (RMA).  Downer EDI Works were appointed as 
the main contractor, with major subcontractors including 
Hopper Construction for earthworks and Geovert for 
anchor installation. T&T undertook the construction 
observation, supervision and provided the technical design 
support while Opus acted as Engineers to the project, as 
well as retrospectively obtaining the necessary resource 
consents.  As remedial works progressed it became apparent 
that the anchor installation could only realistically start 
after the end of the earthworks season.  As the weather 
was likely to deteriorate at this stage there was a risk that 
target factors of safety would not be achieved before the 
on-set of winter 2009.  This could have required residents 
to re-evacuate their properties over winter, which was not 
an acceptable scenario.

T&T identified an opportunity to cost effectively 
change the design balance of the stabilisation works.  The 
proposed design change decreased the number of ground 
anchors required to restrain the landslide compensated by 
increasing the total earthworks volume.  Figure 2 shows a 
plan of the revised scheme.  The design optimisation had 
no net effect on the total cost of the remedial work, project 
completion date or finished factor of safety.  However, 
it allowed for a more rapid improvement in the overall 
stability of the slope to significantly reduce the risk of 
residents being evacuated from their dwellings.

The Principals, Contractor and Engineer seized this 
opportunity which provided a positive outcome for all 
parties.  The residents could remain in their homes, which 
was a great relief for the residents as well as the EQC and 
MCC who would otherwise have had to find alternative 
accommodation.  The risk to the construction works was 
further minimised and the Contractor was able to take 
advantage of unexpectedly fine weather towards the end 
of the 2008 – 2009 earthworks season to complete an 
significantly increased volume of earthworks.

So, half way through the project T&T found themselves 
undertaking a significant redesign of the stabilisation work 
increasing the earthworks volume from 65,000m3 to 
approximately 110,000m3 while reducing the total number 
of ground anchors from 70 to 45.  Changes were also 
made to the sub horizontal bored drainage, the reinforced 
earth fill buttress and anchor locations to assist with the 
Contractor’s preferred construction methodology.  These 
design works were again carried out under time pressure, 
with plant operating onsite and operators in daily contact 
with the designers.

In summary, Hopper Construction removed approximately 
110,000m3 of soil and rock over difficult terrain from the 
upper slope and placed 30,000m3 reinforced earth slope 
toe buttress adjacent to the lower buttress, with a hardfill 
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shear key extending 3m below road level. The terrain 
onsite impaired access and provided significant challenges 
for plant to safely operate, as shown in Figure 10.

The earthworks were supplemented by drainage works 
installed by specialist sub-contractors Geovert.  Approximately 
4,000 lineal meters of inclined bored drains were installed.  
Figure 11 shows the outlets of the completed drainage fan 
at the northern end of the buttress with a number of drains 
continuously discharging intercepted ground water.  The 
drains have generated significant volumes of water and have 
had a measureable effect on controlling the pore pressures 
in the slope.  Some drains encountered water (typically 60 
to 80m into the hill from the toe of the slope) and have 
continued to flow steadily indicating they have intercepted 
ground water springs.  Other drains yielded an initial flow 
of water, which was trapped within local reservoirs within 
the landslide mass, but which dried up after several days 
of flowing.  There were also other drains which did not 
encounter any ground water at all.  During construction 
T&T, in conjunction with the Contractor, were constantly 

reviewing and modifying the drainage works to target 
the zones below the landslide which yielded the largest 
quantities of ground water. Overall the sub horizontal 
bored drains have yielded significant volumes of water and 
have had a measureable effect on reducing and limiting the 
pore pressures in the rock beneath the landslide (as shown 
in Figure 12).  Since the installation of the sub horizontal 
bored drains, no further movement of the landslide 
has been detected by the inclinometers installed in the 
boreholes, even following relatively high intensity rainfall 
events in June and July 2009.

Following completion of earthworks in May 2009, forty-
five high capacity, post-stressed 14 strand ground anchors 
up to 52m long have been installed by Geovert to provide 
additional restraint to the hillside.  Load acceptance testing 

Above Figure 10: Excavators working in extremely difficult 

terrain conditions above the road slip.

Right Figure 11: The sub horizontal bored drainage fan at the 

northern end of the buttress discharging intercepted ground 

water from beneath the stabilised landslide.
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to 2800kN has been undertaken on all of the anchors prior 
to being permanently locked off at 1,850kN.  Figure 13 
shows the drilling and testing of the ground anchors.

The earthworks, shear key, buttress and drainage works 
effectively stabilised the landslide (proved by the June and 
July 2009 rainfall events) bringing the slope stability safety 
factor up to between an estimated 1.3 and 1.35.  In total 45 
high capacity, stressed ground anchors have been installed 
to provide additional restraint to the hillside to bring the 
slope stability safety factor up to the target value of 1.5 
(the Principal’s requirements).  The anchors have each been 
proof stressed up to their ultimate design load to prove 
that the anchors have the capacity to restrain any further 
potential slope movement.  The stabilisation component of 
the works is now complete (as seen on the cover photo) and 
this provides for the safe operation of the Kawakawa Bay to 
Clevedon Road, the artery of the local community.

The project has seen excellent interaction between all 
affected parties to achieve a rapid solution that alleviated 
both short and long term consequences of the failure of the 
hillside for both the adjacent property owners, road users 
and the wider community.

Conclusion
The most significant challenge of this project was the 

extremely tight investigation, design and construction 
programme which was necessary to enable substantial 
completion of the earthworks before the end of the 2008–
2009 earthworks season.  From a design perspective it 
would have been desirable to monitor the instrumentation 
for a full winter season to develop a better understanding 
of the landslide mechanisms before embarking on the 
detailed landslide stabilisation scheme.  However, with the 
imminent risk of the landslide inundating the northern 
end of the Kawakawa Bay community, leaving the slope 
for a season to obtain the monitoring data for the optimal 
remedial slope stabilisation design was not an acceptable 
option.  The main focus of all involved parties was to 
achieve an acceptable increase in the slope stability safety 
factor before the onset of the 2009 winter period sufficient 
to minimise the risk of slope failure occurring (inundating 
the houses and the road below).

Due to the extremely tight design and construction 
programme outlined above, as well as tight budget 
constraints, the development of the design required 
innovative and creative thinking.  Many of the complexities 
mentioned above required innovative approaches and 
solutions, adapting and developing the design based 
on actual field observations of the environment and 
construction processes.

Figure 12:  Graph showing the results of the ground water pressure monitoring before and during construction as well as the 

cumulative displacement monitoring of the inclinometer at various levels below the ground surface.
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The use of ground anchors which have typically not 
been used to restrain landslides of this scale mainly because 
of the requirement of an engineered structure (such as a 
retaining wall) to provide a face restraining point for the 
anchors.  Such structures for deep landslides on the scale 
of this project would be cost prohibitive.  To overcome this 
challenge the concept of using reinforced precast concrete 
panels was developed (and proved by the test anchors) to 
provide a restraining structure for an anchor head.  The 
precast facing panels had to be designed not only for the 
extremely high structural design actions (ultimate point 
loads of 2,800kN) but also to ensure adequate bearing 
area of the plates onto the underlying soils and rocks.  
This required some complex and innovative structural and 
geotechnical modelling to keep the size (and hence the 
weight) of the precast panels to a minimum.

Before the construction of the production ground 
anchors, two trial anchors and precast concrete panels were 
installed and successfully proof loaded to prove the anchor 
design concept.  The key conclusions from the test anchor 
results were that bond stresses in excess of 1,500kPa were 
proved in the underlying greywacke rock and face plate 
bearing capacity pressures in excess of 600kPa were proved 
on the overlying residual soils.

A significant factor in the successful implementation of 
the stabilisation works was the utilisation of a combination 

Figure 13:  Load acceptance testing of the production anchors to an ultimate load of 2,800kN.

of stabilisation measures which provided for flexibility 
and adaptability of the design configuration.  During the 
works T&T identified an opportunity to cost effectively 
change the design by adjusting the relative contributions 
of earthworks and anchors to the hillside stability.  The 
proposed design change of the stabilisation works included 
decreasing the number of ground anchors but increasing 
the total earthworks volume.
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The Inclined Drainpipe Effect on the Stability of Natural Soil Slopes 
John Hawley, John Hawley Consulting Ltd

In an article in NZ Geomechanics News No 23, 1981 
[reprinted in No 76, 2008] entitled The Literates and the 
Numerates, the present writer wrote –

“Any variability in soil properties is likely to include 
significant changes in permeability which may lead to anomalous 
pore water pressures. Specifically, the pore water pressure in a 
highly permeable layer may relate to infiltration much higher 
up the slope.”

These sentences appeared in a paragraph questioning the 
relevance of factors of safety to the stability of natural soil 
slopes.  They referred to two situations –

(a)  where wet patches on slopes indicate springs (or 
potential springs) which might relate to infiltration 
of water at points (or over large areas) anywhere 
upslope, and

(b)  slopes where the complete mechanism of (i) 
infiltration (ii) increased ground water flow and 
(iii) groundwater escape, might all occur in an area 
which will become a single slip scarp.

It is the second of these which will be examined in 
detail in this paper, though the conclusions reached will 
apply as strongly to the first, but in less definable ways.

The writer has become aware that some regional 
and district councils encourage engineers and others to 
compute factors of safety of natural soil slopes.  The writer’s 
view remains that such computations are as likely to be 
misleading as helpful. 

Computations which lead to factors of safety are based 
on soil strengths and pore water pressures and take the form 
of slip circle or translational analyses.  Although these may 
be relevant to re-compacted slopes (on earth dams and 
embankments) and sometimes to slopes cut into natural 
ground, they are unlikely to be relevant to natural slopes in 
natural ground for several reasons.  One reason is the matter 
alluded to in the quotation above.  It deserves more than 
two sentences and will be teased out here.

In contrast with the situation in dams and embankments, 
the upper metre or two of most natural soil slopes, have a 
layering which is roughly parallel to the sloping ground 
surface, - Fig 1.  

This is particularly true of slopes in residual soils and 
aeolian soils, and will also tend to be true in sedimentary 
lithologies in places where tectonic movements have tilted 
the planes of deposition and slopes have formed parallel to 
them.  Alluvial soils are generally too young and too nearly 
horizontal for slope instability to be an issue.  

Whatever the geomorphological origin of slopes, 
weathering processes tend to operate most strongly and 
rapidly at the ground surface and less so as depth increases, 
thereby introducing (or confirming) a layering parallel to 
the slope.  On most natural soil slopes the upper one or 
two metres comprise a topsoil layer overlying a subsoil layer 
overlying a parent material.  

The complexities of topsoil and subsoil formation 
cannot be gone into here; suffice to say that the results of 
most weathering (notably oxidation) include the formation 

Figure 1:  Layering in re-compacted and natural soil slopes
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of finer material and this is quite commonly washed 
through a subsoil (possibly collecting more fines on the 
way).  [This may be hastened by the infiltrating water being 
slightly acidic as a result of seepage through forest litter.]   
Commonly, some of the products of this weathering 
washed down the soil profile  produce a more dense, lower 
permeability, layer at depth.  However in many cases a more 
dense, lower permeability, material exists there anyway, - as 
a bedrock or simply as a more highly-consolidated form of 
the soils above it.

The result is the development of a layer of soil, typically 
between 700mm depth and 1m to 2m depth, which has 
higher permeability than the materials above and below it, 
- Fig 2 - and it is the consequences of this occurring on 
sloping ground which are the subject of this paper.

Furthermore 
At the bases of natural soil slopes there is commonly a 
colluvial fan of fine-grained soil washed down from the 
slope above, ie the depth of fine-grained soil (topsoils and 
clays) tends to be greater at the bases of slopes than part 
way up or near their tops. 

At the tops of such slopes the topsoils tend to be thinner 
as a result of 

(i) losses to slope-wash processes and 
(ii)  blowing away, particularly during prolonged dry 

weather.  
Soil infiltration rates are therefore usually higher near the 
tops of slopes than elsewhere, and the soils drier because 
they receive less water by seepage from above.  In pastoral 
hill country the ridges are easily over-grazed (in fine 
weather) and this commonly leads to the exposure of the 

soil to the Sun’s radiation.  This loss of “the sunhat effect” 
commonly leads to the appearance of shrinkage cracks.

The combination of –
•  a higher permeability layer between lower 

permeability layers above and below it, and 
•  a thickened lower permeability mass of (colluvial) soil 

at the base of a slope, and 
•  (sometimes) a higher infiltration rate topsoil at the 

top of the slope, 
amounts to the formation of an inclined layer or “pipe” of 
higher permeability soil into which water can enter at its 
upper end more easily than it can leave (a) at its lower end, 
and (b) as seepage through the lower permeability surface 
layer - Figures 2 and 3.

A tendency will then exist for the pore water heads 
(pwh’s) in the soils within the higher permeability layer 
to be related to their elevations below infiltration areas 
higher up the slope, and even at its top, - rather than their 
elevations below the ground surface vertically above them. 

Where the soil becomes saturated, the higher pwh’s must 
cause pore water to “bleed” through the topsoils., ie ex-
filtration will occur – Fig 3.  At such places (lower down 
the slope) the situation is akin to the appearance of springs.  
The situation there is of pore water leaving the ground to 
join surface runoff, rather than rainfall infiltrating. 

At any given point such as “D” in Fig 3, this tendency 
means that the pwh in the “pipe” rises towards supporting 
the soil vertically above it.  Effective stresses in the soils 
in the “pipe” layer (and the topsoil layers) are therefore 
decreased with consequent reductions in strengths.  The 
soils then tend towards becoming fluid.  

Figure 2: Higher permeability layer between lower permeability layers
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Figure 3:  During flow, pore water heads rise above static 

heads.  Reduced effective stresses lead towards slope 

failure

This mechanism is supported by witnesses who have 
reported -  “the soil appeared to melt”.  In such cases it is 
not a mechanism which sees one mass of soil sliding over 
another but the conversion of the whole moving mass to 
a viscous fluid flowing downslope.  In some settings the 
moving masses continue flowing “like porridge” along the 
valley floor below.  Soil strengths measured prior to the 
development of such conditions can have no relevance. 

Where the “pipe” layer is thin the soil above it may slide 
as an entity but a common situation is for virtually all of 
the soil above the lower less permeable layer to experience 
sufficient reductions in effective stresses to become a 
viscous fluid.  Examples of this include the thousands of 
slips which occurred in the Wairarapa pastoral hill country 
in the winter of 1977, in cyclone Bola in February 1988 
and the steep slope failures at Panguru in January 1999, 
Photo 1.  

The Wairarapa disaster occurred in pastoral hillslopes 
in fine-grained tertiary mudstones and siltstones with no 
very intense rainfalls but a prolonged absence of drying 
days.  In contrast the Panguru one occurred in rubbly soils 
(Tangihua volcanics) on steep bush-covered slopes during 
intense rainfall (up to 400mm in 2 hrs).  In the Wairarapa 
event the slip debris flowed for distances of a kilometre and 
more and at Panguru much of the debris became part of 
the flood on the valley floor below.   At Panguru most of 

the dozens of major landslips extended from just below the 
ridges to the bases of the slopes, - see aerial photo. 

Studies by Noel Trustrum and others from the Aokautere 
Science Centre revealed that rashes of such landslips in the 
Wairarapa had occurred about seven times over the previous 
century.  At Panguru local Maori knowledge had it that 
similar events had occurred many decades earlier: some old 
people had been told of them rather than witnessed them, 
- so maybe over 100 years earlier.  

In the long side scarps of the slips at Panguru the 
existence of a “pipe” layer of higher permeability (rubbly) 
materials was visible, or at least easy to believe in.  The 
topsoils and immediate subsoils were rich in fines and the 
remaining soils near the bases of the slips also rich in fines, 
while the rubbly material between was poorer in fines and 
included voids.  Furthermore the vegetation at the tops of 
the slopes was more sparse than that on the middle and 
lower slopes and on the colluvium at the bases of the slopes 
alongside the scarps.  The colluvial nature of the soils at the 
bases of the slopes which had not (yet) failed was clear.

The slopes at Panguru ranged between 450 and 700.  
Simple geometry and the assumption of a bulk density 
of 2 tonnes/m3 shows that quicksand conditions would 
exist when pore water pressures at a depth of (say) 2.5m 
rose to a height of 2.5m above ground.  This corresponds 
to distances of only 3.5m and 2.7m up the slope.  Slope 
lengths ranged between 50m and 200m, so only small 
portions of the potential pore pressure rises would be 
required for complete liquefaction to develop.  The reality 
would be that slope failure would occur well before pore 
pressures had risen to reduce effective stresses to zero, - 
maybe vertically by 0.2d and therefore relating to distances 
of about 0.5 to 0.7m up the slope rather than 3.5m or 
2.7m, or the top of the slope.  The potential drainpipe 
effect is therefore much larger than required for fluidisation 
of the soils.

Pore water heads (pwh’s) will not rise to the level of 
the top of the slope (or to the infiltration zone) not only 
because the soil would become a fluid long before that 
stage was reached but because the topsoil layer and the 
colluvium both “leak”, - ie their permeabilities are not 
zero.  Seepage (“ex-filtration”) will occur where pwh’s rise 
above the surface of the ground, see Figure 3.

Slope stability computations based on soil strength take 
no account of the above mechanism, and the concept of 
Factor of Safety has no applicability to it.  Soil strengths, 
whether measured in the field or in a laboratory, have 
no relevance beyond the likelihood that stronger soils 
are likely to have lower permeabilities than weaker soils.  
This vague generality cannot be applied quantitatively to 
particular slopes.  In dams and embankments (Fig 1) the 
mechanism does not develop because the layering needed 
for it doesn’t exist.

Some aspects of the mechanism must be assumed to 

Photo 1
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arise, to some degree, in situations which are dominated by 
other mechanisms.  For example, in tunnel-gully erosion, 
the layering usually exists and surface cracking is common 
but the dominant mechanism in the “pipe” is scour.  

In yet other slopes other processes may be significant 
including –

•  changes in infiltration rates (for example, due to 
grazing intensities)

•  pre-failure dilatancy (with increases in porosities and 
reductions in soil strengths as failure conditions are 
approached.  This may well become significant as the 
fluidisation process described above commences

•  soil shrinkage, with or without cracking
• mechanical slaking .  

In ALL situations ALL of these will normally be 
operational to varying degrees.  The task of the professional 
is to identify which ones are significant and which of them 
(if any) are controllable.

The failure mechanism described above, once envisaged, 
can be seen to be present to some degree in many landslips 
including not only the rashes of failure in the Wararapa and 
Panguru but in many events in Hawkes Bay and Poverty 
Bay (eg Cyclone Bola, 1988) see photos.

Comments by eye-witnesses of the Panguru landslips 
included “the ground appeared to rise as it began to 
move”.- Cathcart pers com  This strongly suggests shear-

induced dilatancy, – (the phenomenon which is so 
commonly witnessed on beaches when dry areas appear 
in wet sand around people’s feet.  The sand expands as it is 
distorted, pore spaces increase and surface water runs into 
the pores leaving the surface dry).  Increased water contents 
mean lower strengths.

Further north, Waitemata sandstones and Greywackes 
both weather to clays and silty clays which are commonly 
“moderately expansive” and therefore show shrinkage 
cracking at the surface when exposed to sunlight, particularly 
in dry seasons. Investigations for urban development usually 
include hand-augering (to 3m depth) with peak and 
remoulded shear strengths measured at 500mm intervals.  
Commonly (but not invariably) these strengths are lower 
at 1,000mm depth than at 500mm and 1,500mm (and 
deeper). 

The lower shear strengths in the layer around 1m depth 
are likely to be associated with lower dry densities and 
higher permeabilities.  The potential for natural slopes in 
these weathered marine sediments to be influenced by “the 
inclined drainpipe effect” is therefore present, even though 
the depositional layering may not be parallel to the slope, 
Fig 1.  The higher strength values at shallow depth may well 
be the result of desiccation stresses and those at 1,500mm 
and deeper the result of consolidation under the greater 
weight of soils above.  In this situation pre-failure dilatancy, 
soil shrinkage (including desiccation cracking) changes 
in infiltration rate with changes in land use (eg grazing 
intensities) may be significant. These factors, relevant to 
the development of failure conditions, may or may not be 
reflected in shear strength values recorded.

Conclusions
(i)  The “inclined drainpipe effect” need be only 

very partially developed to be significant, and 
may commonly be the key contributor to the 
development of slope failure conditions within 
natural slopes in natural ground.

(ii)  Slope stability computations based on soil 

Soft rock pastoral hill country affected by soil slips
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strengths are unlikely to be reliable indicators of 
the likelihood of landslips developing in natural 
slopes in natural ground, and could be misleading.  
In particular Factors of Safety are likely to be 
meaningless for such slopes.

(iii)  The important questions to be asked re the 
stability of such slopes is NOT “What is the 
strength of the soil?” but -

•  “What processes are operating in this soil/climate 
environment which could lead to the development 
of failure conditions?” 

•  “Are the proposed works likely to lead, via those 
processes, to the slope becoming unstable?, and

•  “If so, what (if anything) can be done to control 
those processes or compensate for their effects?”
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far, recovery seems a long way away, with the government 
having to rescue the main banks by taking on their toxic 
developers’ loans; a bailout in the order of 15-20 billion.  
The infrastructure spend has since ground to a halt and 
many of those developers, left with half-built developments 
and land banks worth 50% less than at the height of 
the boom, are now looking over their shoulders as the 
banks start looking to recover their loans and initiating 
bankruptcy proceedings.  However, life goes on!

Some of the more interesting and challenging projects I 
have worked in the last 9 years include:

•  Dublin Interconnector - Preliminary design for 7.5 
km twin bore rail tunnel from east to west Dublin 
including four deep station boxes 

•  Dublin Air Traffic Control Tower – Piled 
foundation design for a 90m high control tower 
located over a geological faultline and 6m rockhead 
variation (unfortunately the ground investigation 
didn’t commence until the location had been fixed 
and finalised for planning)

•  Dublin Metro North – Preliminary design for 18 km 
metro with 7.5 km twin bore tunnel from north of 
Dublin to the central 

•  M50 (50 km) & M20 (40 km) Motorways 
– scoping, procuring and managing multi-million 
euro ground investigation contracts (and seriously 
testing my sanity, knocking heads with Irish ground 
investigation contractors)

•  N2 Bypass – Detailed design of 15 km dual 
carriageway over six deep (6m to 8m) peat bogs, 

From Boom to Bust and the Black Stuff
I have been working in Dublin, Ireland since mid-2001, 
with a few short stints in the UK and occasional time off 
in an attempt to satisfy the travel wanderlust.

The Republic of Ireland has undergone phenomenal 
growth in the last 15 years.  The Celtic Tiger first started 
to roar in mid 1990s when corporation taxation rates were 
lowered to 12.5% (and an even lower 10% for certain 
locations and manufacturing sectors).  Consequently, a 
number of American & European multi-nationals (in 
particular, pharmaceuticals) relocated their European 
headquarters and manufacturing plants to Ireland.  2000 to 
2006 saw large scale expenditure in the form of a National 
Development Plan where 57 billion (c. NZ$100b) of 
public, private and European Union money was spent, with 
a good chunk of that (approx 19b / NZ$35b) on road and 
rail infrastructure. 

As a result, a massive programme of road network 
improvements, motorway construction (linking all the 
main cities of Ireland), as well as urban road tunnels as long 
as 4.5 km and (so far design of) underground metro rail 
lines, has taken place.  The statistics are mind boggling for 
a country with a similar population to New Zealand… by 
the end of this year (2010) there will be a network of nearly 
1000 km of motorways in Ireland.

In parallel with the infrastructure spend, there has 
been a building and development boom.  Multi-storey 
commercial and residential buildings with multi-level 
basements have also risen, along with expanding residential 
urban sprawl, radically changing the CBD and landscape 
of Ireland’s urban areas.  In 2005, the building sector 
accounted for nearly a quarter of gross national product 
and also employed 13% of the Irish workforce - more than 
one in eight of the working population.   

The Arup Ground Engineering Group in Ireland 
currently comprises a team of around 25 geotechnical 
engineers, engineering geologists, geoscientists and 
maritime engineers and has been in the thick of the action 
over the last 9 years. 

Unfortunately, what goes up must come down!  Low 
interest rates, expansion of credit and over-exposure to 
the property market left the many developers and banks in 
trouble, when the property bubble burst.  The construction 
sector slumped, and took the Irish economy with it.  
Recession officially kicked in around September 2008 
(approximately three months after New Zealand) and so 

FOREIGN CORRESPONDENTS

Jamie Bevin
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Arup, Dublin, Ireland

Above:  Holidaying in Northern Spain.
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including design of piled embankments (another 
sanity testing project as the Turkish contractor had 
very limited peat and soft ground construction 
experience) 

•  Greystones Marina - design and construction of new 
harbour and marina (this projected started during the 
boom and is nearing completion, consequently the 
final development will be markedly different to the 
initial architects concept).  

For the last 12 months, the A30 Montreal Bypass, a 42 
km bypass around the city of Montreal, Canada has kept 
me busy (as well as Arup staff in UK, US and Canadian 
offices).  Those of you familiar with Serge Leroueil’s work 
on Champlain Sea Clays and his 1990 “Embankments on 
Soft Clay” book may appreciate just how difficult these 
“rock flour” deposits are to work with.

The most challenging aspect of the project (apart from 
all documentation and construction drawings having to 
be translated into French, and dealing with a Spanish 
contractor) has been understanding the strain compatibility 
issues between the ductile weathered crust and the 
underlying brittle Champlain Clay, and designing 8m to 
12m high embankments at complex interchanges over 
deep deposits (up to 25m) of very soft, highly compressible, 
sensitive clays (with undrained shear strengths of between 
15 and 40 kPa), all within a tight construction programme 
(completion by end of 2012).  

Construction has just commenced and the embankments 
will be constructed by a variety of methods, including 
staged construction with surcharge and vertical drains, 
excavation and replacement and lightweight fill (expanded 
polystyrene).  We are nervously awaiting the embankment 
settlement and piezometer monitoring data!!!

Interestingly, construction in this part of Canada halts 
between November and March due to snowfall (over 2m 
per year) and sub-zero temperatures, and heavy trucks are 
not allowed to use major roads during the spring thaw 

(spring truck weight restrictions) to prevent pavement 
damage.  These aspects are not helpful to tight construction 
timetables.

Working and living in Ireland has been one interesting 
ride.  There’s no use denying it… Irish people talk a lot.  
They don’t know why, it just seems to pour out of them.  
Sigmund Freud also once claimed that the Irish are the only 
race that cannot be helped by psychoanalysis; the general 
implication being the Irish are a mass of contradictions and 
impervious to rational thought.  I guess that’s what makes 
living here so interesting and what makes the “craic” so 
good.

I have also had the privilege to work with some very 
skilled and gifted geotechnical practitioners and have 
gained exposure and experience on some complicated and 
mega projects.  Working with a wide variety of people 
from many different countries has made for great banter, 
as our respective countries have battled each other on the 
sports fields.  At one stage, my immediate office area had 
the entire Six Nations and Tri-Nations covered.  My Italian 
colleague is probably also planning sweet revenge from All 
Black rugby defeats when the All Whites play Italy at the 
soccer world cup later this year!

And yes… the Guinness definitely tastes better over 
here!
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Situated on the shores of Lake Okanagan approximately 
250km east of Vancouver, Kelowna is the third largest 
metropolitan area in British Columbia and the central 
hub of the Okanagan Valley region. Lured by a year round 
smorgasbord of outdoor pursuits and a mild climate by 
Canadian standards, which was an important factor having 
spent 2005 and 2006 in Fiji I made Kelowna home in 2008. 
Most weekends I can be found tethered to a rope at one 
of the many crags that can be found in the valley including 
the sports climbing mecca of Skaha Bluffs, strapped to a 
snowboard at the nearby ski resorts of Big White or Silver 
Star, or cranking some pedals on one of the many trails that 
can be found throughout the valley.

The economy of the valley is primarily driven by 
agriculture and tourism with the area having a climate 
similar to that of Central Otago, which provides ideal 
growing conditions for stone fruit and grapes. With 
temperatures approaching 40 degrees Celsius over the peak 
summer months Canadians flock to the valley in their 
thousands during this period to bask in the sun, play on the 
many lakes found throughout the valley and sample wine 
from the many boutique wineries found up and down the 
valley. The hot and arid summer climate does have some 
drawbacks, with the fire risk generally being at extreme 
levels all summer. The valley was hit hard by wildfires last 
summer, with thousands of residents evacuated from their 
homes and several structures lost. 

My employer EBA Engineering Consultants Ltd provides 
consulting services in Arctic, Geotechnical, Environmental, 
Transportation, Costal Engineering and Materials Testing 
throughout Western Canada and the northern territories. 
Those familiar with History Channel’s Ice Road Truckers 
would have seen EBA staff undertaking radar assessments 
of the northern ice roads. The Kelowna office services the 
British Columbia interior, typically undertaking projects 
in land development, buildings, transportation, mining and 
renewable energy sectors.

 Kelowna and most other low lying areas of the 
valley are a bit of geotechnical anomaly compared to 
the rest of Canada, with the majority of the city situated 
on extensive normally consolidated lacustine deposits 
that formed behind a glacial ice dam and an overlying 
tertiary alluvial fan. The depth of these deposits generally 
excluded piling as an economical foundation solution for 
more heavily loaded structure. For heavy, or settlement 
sensitive structures, ground improvement options such as 
site pre-loading, dynamic compaction, vibro-replacement 
or more innovative solutions are required, such as the 
William R Bennett floating bridge that connects the city 

to the west side of the lake.
Since my arrival in Canada I have been working on 

several run-of-river hydro projects in the Monashee 
Mountains near Jasper National Park both during the 
design and construction phases of the projects. The schemes 
divert glacial melt flows into a buried penstock that may 
run up to 8km and pick up 400 m of head along the way. 
Spotting Bald Eagles soaring around your work site or 
having an early morning encounter with a wolf is certainly 
awe inspiring. Health and Safety brings on a totally new 
perspective when working in the Canadian wilderness, 
especially when the local inhabitants could eat you and 
carrying Bear Pepper Spray is a must in your personal PPE 
kit.

As much of the local economy is driven by tourism and 
land development, the slow down in the global economy 
in late 2008 hit Kelowna harder than many of the other 
major western Canadian cities. This, however, gave me the 
opportunity over the last year to get involved in some large 
infrastructure projects both in Vancouver and Calgary, such 
as the new Port Mann Bridge which will carry the trans 
Canada highway over the Fraser River in Vancouver and 
the Calgary West LRT project. 

The new Port Mann bridge comprises a 10 lane cable 
stay structure supported by a combination of 1.83m 
diameter driven tubular piles and 2.5m diameter bored 
cast in-situ piles. The northern and southern towers of 
the structure are to be supported by impressive 63 and 48 
groups of 1.83m diameter driven tubular pile respectively. 
EBA was engaged to undertake an independent review of 
the geotechnical design of the bridge and I was tasked with 
undertaking verification calculations of the axial capacities 
of the piles for the structure along with fellow Kiwi Dan 
Bruton who is based in our Vancouver office. 

The Calgary West LRT project comprises an ~8km 
extension to the cities light rail transit system through 
the cities western suburbs. The project is being delivered 
as a design build and includes over 1km of cut and cover 
tunnel, 1km of elevated guideway, multiple bridges, fill 
embankments and retaining structures so it is literally a 
geotechnical engineers delight to work on. My role on the 
project was the Geotechnical Lead for both the pursuit and 
detailed design phase of the project, resulting in me having 
to commute between Kelowna and Calgary on a weekly 
basis for many months. Construction will be in full swing 
by the time you are reading this article.

It has been an exciting time to be in living in Canada, 
especially, particularly with the successes of the home team 
during the recently completed Vancouver Olympics. I was 
fortunate to make it over to Vancouver for several weekends 
over the Olympics to soak in the atmosphere.

For anyone considering a working holiday alternative to 
the UK or a longer term alternative to crossing the ditch, 
I would certainly recommend considering Canada as an 

Michael J. Laws
Kelowna, British Columbia, Canada

EBA Engineering Consultants Ltd



option. Canadians are extremely welcoming of new arrivals, 
we both share an obsession for our respective national 
games and love of the outdoors, so I have certainly found 
it an easy acclimatization. Here’s hoping the All Blacks can 
emulate the Canadian Hockey teams Olympic gold medial 
winning performances at the 2011 Rugby World Cup.
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Above: Setting up 1.83m diameter tubular piles for driving 
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Specialists Managing the Earth
Coffey Geotechnics is a specialist ground engineering 
consulting business providing solutions from initial site 
investigation through to analysis, design and construction, 
and monitoring for major infrastructure, mines, land 
development and buildings.   We have over 35 years of 
geotechnical expertise in New Zealand and 50 years 
of experience helping clients with projects around the 
world.

Our permanent offices extend throughout Australia, 
New Zealand, Canada and the United Kingdom. In New 
Zealand, we have offices in Auckland, Tauranga, Silverdale 
and Christchurch. The expertise of our staff is also valued 
throughout Asia Pacific, where we continue to bring our 
experience to projects in countries such as Singapore, 
Hong Kong, Malaysia, Vietnam and the Pacific Islands. 

Our network of experts provide specialist services for a 
range of infrastructure projects, including roads, rail, bridges, 
marinas and ports, dams, desalination plants, pipelines, near 
shore structures such as seawalls, and underground works 
such as tunnels. We also work extensively with developers 
of private projects that include high rise buildings, malls, 
subdivisions and retirement villages.

To do this, we draw on knowledge from our specialists 
in unstable ground conditions, contaminated land, route 
selection and alignment, soft ground, pavements, foundations 
and piles, slopes and retaining structures, excavations, 
groundwater, dewatering and drainage, geophysics, mine 
subsidence risk, seismic design, liquefaction studies, and 
geomorphology. Each of our local teams works on a variety 
of projects and we actively support each other with expert 
project assistance and technical development.

Sitting at the pinnacle of our team of specialists is 
the Council of Senior Principals which forms a high 
level think tank of our most senior professionals, many 
of whom are world leaders in their field, to promote a 
culture of technical excellence throughout the company 
and to develop our next generation of world geotechnical 
leaders.

A Part of a Leading Global Professional Services 
Consultancy
Coffey Geotechnics is part of Coffey International Limited, 
a global professional services consultancy focusing on 
both physical and social infrastructure. We are a top 300 
listed company in the Australian Securities Exchange, with 
over 4,000 people working on projects in more than 80 
countries on projects ranging from transportation, buildings, 

COMPANY PROFILE

Coffey Geotechnics

pipelines, mines and sporting facilities through to economic 
development, education and training and health. 

In addition to Coffey Geotechnics, other Coffey 
businesses operating in New Zealand include:

Coffey Commercial Advisory who provide practical, 
strategic and commercially sound advice to clients at every 
stage of their project, whether it’s a major infrastructure 
transaction, service delivery program, business case 
development, financing arrangement or organisational 
structuring project.

Coffey Rail who deliver strategic, modelling, design, 
management and implementation services to the rail 
industry.

Coffey Environments who deliver life of project specialist 
environmental, social and safety performance solutions.

Coffey International Development who are one of 
the world’s most experienced and trusted international 
development consulting companies,  providing services to a 
wide range of clients including AusAID, DFID, USAID, the 
Islamic Development Bank, the European Commission, the 
Asian Development Bank, the World Bank and the UN.

Coffey Mining who partner with clients at every stage 
of the mining lifecycle to deliver practical, innovative 
and cost-effective solutions across all commodities. 
Services range from spatial data management solutions 
through to geotechnical instrumentation and monitoring 
systems, analytical quality control and hydraulic transport 
applications.

Coffey Information (New Zealand) who have IANZ 
Accredited laboratories located in East Tamaki and 
Tauranga. The management team has collectively over 50 
years within the industry. Their experienced staff includes 

Hobbs Whart 
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eight IANZ Signatories and 20 geotechnicians.
Coffey Projects who are world leaders in project 

management, boasting one of the largest and most 
knowledgeable pools of project management specialists. 

Our Projects
Coffey Geotechnics’ recent and current projects include:
Kensington Park, Orewa; Hobbs Wharf, Gulf Harbour; 
Tauriko Business Park, Tauranga; Te Uku Windfarm, 
Raglan; North Auckland Line Electrification, Auckland; 
and Mt Eden Prison, Auckland

Contact Details 
Iain Torrance 
General Manager Business Development, 
New Zealand
Coffey 
Level 5, 150 Willis Street 
Wellington 6142, New Zealand
ph +64 4 894 1625 fax +64 4 385 3066 
m +64 21 747 330

Visit coffey.com for more information.
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MEMBER PROFILES

I was only a small boy when my parents immigrated to 
New Zealand and upon arrival they settled in Beachlands, a 
small coastal, semi-rural town in East Auckland.  We didn’t 
speak English at home, so when I turned five and started 
school, I had difficulty adjusting to and learning to speak 
a new language.  Reading was my most disliked subject 
(because of the language barrier), and consequently most 
of my free time after school and during holidays would 
be spent with practical hands-on activity. My dad was a 
contracting mechanical hydraulic engineer who would 
often take me along with him to various industrial sites 
and I would often spend days playing with machines, 
pulling scrap items apart (such as old electric motors) to 
see how they worked.  When looking back there is no 
doubt in my mind that these early years were the start of 
an engineering career.

In my early high school years I developed a small after-
school garden maintenance and lawn mowing business 
which kept me out of mischief.  During holidays, I also 
worked for a builder who built many basements below 
existing houses. I enjoyed gaining useful carpentry skills, 
and at the same time learnt a lot about temporary 
construction works.  However, it was not always glamorous 
and fun, because more often than not I would draw the 
short straw to do the muddy jobs like digging foundation 
post holes, footings and trenches.  A first encounter with 
geotechnical engineering!

The day after my last bursary exam, I was on the plane to 
Europe for a very short OE.  After two months, I returned 
back to New Zealand to start my university degree.  With 
a few weeks to go before starting University (which 
ended up being a few more due to the Mercury Energy 
Power crisis in Auckland!), I applied for a part time job as 
a cleaner in the local engineering workshop to help pay 
my way through my university studies.  When I went for 
the interview I got the job straight away and started work 
that same afternoon.  I was initially employed to undertake 
regular weekly cleaning and sorting to keep the engineering 
workshop in order.  However, over time I picked up some 
fitting and turning, fabricating and welding skills and 
eventually my boss had to employ another cleaner!

Once university started, I would spend the mornings in 
lectures and in the afternoons I went to work.  I believe 

that my time spent in that engineering workshop provided 
me with experiences which have been of considerable 
benefit to my career.  On one occasion, I can clearly 
remember looking at some very complex drawings of a 
curved roof truss system that I needed to fabricate for 
a large school hall project comprising circular hollow 
section members each cut and bent at all sorts of strange 
angles.  Not one truss was the same!  Having chalked one 
of the truss system out on the floor at a 1:1 scale, I set 
about to cut and shape each truss member while thinking 
that some rationalisation in the design would have been 
more sensible.  I can still remember muttering to myself 
about the impractical architect who had no idea of the 
implications or the impracticality of trying to build his 
design (which was very time intensive to build and also 
resulted in considerable wastage of materials).  It impressed 
upon me that practically and ‘buildability’ were vitally 
important elements to incorporate into the solutions I 
would be designing in years to come.

When I first went to university, I thought I was going 
to pursue the electrical engineering pathway.  Fortunately 
Faraday’s magnetism laws repelled me away from electrical 
engineering and instead I more sensibly chose the civil 
engineering pathway. At the end of my third year at 
university I was offered a summer holiday job to build a 
replica scale model of the Cosseys dam bell-mouth spillway 
and stilling basin and was tasked to undertake testing to 
come up with a way of damping the waves in the stilling 
basin so that the dam outflow, during times of spilling, 
could be accurately monitored. At the conclusion of the 
project, I was offered a doctoral position (subject to good 
marks in my final year). My thesis topic was on bridge 
abutment scour countermeasures and was funded by the 
US Transport Research Board. The aim was to research and 
test the effectiveness of riprap and cable tied concrete block 
mats as scour countermeasures at bridge abutments and 
develop practical guidelines and design procedures for scour 
countermeasures around bridge abutments. During this 
time I also did a lot of commercial physical modelling work 
including testing the effectiveness of a wave attenuator for a 
marina development, physical modelling of an estuary tidal 
exchange flow for a proposed canal development, testing 
of submerged reef options for Oriental Bay (Wellington) 
and scour testing work on complex pier structures for the 
University of Florida.

Upon completion of my PhD studies, I joined Tonkin & 
Taylor.  I was “temporarily” seconded into the geotechnical 
group because the water resources group had just taken 
on a few extra graduates and didn’t really need another 
one. Now in my sixth year with Tonkin & Taylor, I am 
still in the geotechnical group, but with no intention 

Sjoerd Van Ballegooy

Occupation 
Project Manager and Geotechnical 
Engineer
Tonkin & Taylor, Auckland
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I was brought out to New Zealand in 2003 to work on 
the Alliance team for Project Aqua and it didn’t take much 
for me to stay on in Christchurch permanently.  It is ironic 
that if Project Aqua had run to its full term I probably 
wouldn’t be here now, but its early and unexpected demise 
meant that I wasn’t ready to leave New Zealand.  On 
March 30th 2004 the Project design team was assembled 
and informed that the project had been cancelled. This 
was a bit of a shock to my (future) wife, Anne, who had 
resigned her job as a teacher in Kent some months earlier, 
and was due out here only a week later, on April 8th.  In 
my experience jobs last longer than expected, not shorter 
(I am, after all, in geotechnical engineering) and we fairly 
easily decided that we weren’t ready to leave New Zealand, 
or even Christchurch for that matter.  However, staying on 
here meant changing jobs, as my employer, Binnie Black & 
Veatch (BBV), didn’t have a New Zealand office, and so I 
joined URS in Christchurch in June 2004.  

Six years with URS has seen some interesting projects, 
with a mixture of mining and hydropower related work, 
underground engineering and even some offshore 
engineering in the form of mudmats and pile driveability 
for the Kupe wellhead jacket.  Work at Stockton and Pike 
River Coal Mine, on dams and underground support 
design, has provided opportunity to see the West Coast and 
to sample the pleasures of its rain, lots of it.

Black and Veatch’s involvement in Project Aqua came 
about from their work on the Ghazi-Barotha Hydropower 
Project, a 1450MW scheme on the Indus River in Pakistan 
with a 52km long, 100m wide concrete lined canal, the 

largest dedicated power canal in the world (try putting 
‘Ghazi’ into Google Earth, it’s worth a look). I spent nearly 
three years on the scheme between 1999 and 2003, most of 
it as Resident Engineer for the geotechnical works on the 
barrage, but also returning for the impounding which has 
been the most rewarding job of my career to date.  It was 
exhilarating to watch the level of the pond rise day by day, 
following the carefully planned schedule; exhilarating and 

Charles Price

Occupation 
Principal Geotechnical Engineer 
URS New Zealand
Christchurch

of transferring.  Over this time I have been involved in 
a large number of industrial and commercial building 
development projects including the design and consenting 
work for deep basement projects in the Auckland CBD as 
well as significant infrastructure developments including 
award winning projects such as the Mangakotukutuku 
Stream diversion – IPENZ Arthur Mead and ACENZ 
awards.  Over the last year I have been responsible for the 
design and construction supervision of the Kawakawa Bay 
landslide stabilisation project (which is covered in greater 
detail in a separate article).  Some of my key interests 
include non linear numerical ground water, soil structure 

interaction and dynamic seismic modelling, liquefaction 
analyses and assessment.

Outside of work I enjoy spending time with my 
family.  My wife and I now have three lovely kids aged 
5, 4 and 1 which are full of energy and enthusiasm.  We 
enjoy camping, tramping and all the fantastic outdoor 
opportunities that New Zealand provides.  Several years 
ago we brought a small bush block in Hunua, and last year 
I had a go at building my own house (completely from 
scratch).  Looking back a very satisfying experience, but 
more time consuming that originally anticipated.

Above: Standard bays fom upstream

Above: Fuse plug and standard bays from upstream right 

bank.
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nerve wracking to monitor and control seepage emerging 
from boils downstream of the barrage; and exciting to see 
water emerging from the head regulator into the massive 
canal for the first time, and to walk along the canal following 
the water as it slowly swept the canal floor clean.   

The Ghazi barrage has special geotechnical interest as 
some parts of it have a partial cutoff within gap graded 
alluvial sands and gravels.  Over the previous six years 
we had painstakingly formed a 3km long plastic concrete 
cutoff, panel by panel, some of it as deep as 42.5m, but 
parts only 15m deep and terminating in the alluvials.  
Tarbela Dam, the largest earthfill dam in the world when 
constructed in the ‘70s and located just 7 km upstream 
and on the same alluvium, has a history of development 
of ‘openworks’, with sinkholes developing in the reservoir 
bed, and we were well aware that openworks could also 
form at Ghazi. ‘Openworks’ are alluvial materials from 
which the finer particles have been washed out, leaving 
behind extremely high permeability ‘open’ gravels.  Design 
had aimed at limiting hydraulic gradients to levels at which 
openworks wouldn’t form, but in reality they would be 
very difficult to prevent altogether.  Controlling seepage 
flows from boils, in the knowledge of what could happen, 
was ‘interesting’ (as in the old Chinese curse which says 
‘may you live in interesting times’).

My time in Pakistan took in the military coup of 
1999, and ended a few days before the 9/11 World Trade 
Centre attacks in 2001.  On completion of my work there 
I travelled up to Skardu, the last town before K2, and 
caught local busses up through the Karakoram into China, 
to Kashgar and Urumchi, where I was during the 9/11 
attacks.  A month travelling by train and bus around the silk 
route was mind blowing, visiting places such as the caves 
at Bezeklik and Dunhuang where scrolls had been found 
that had lain hidden for a thousand years. One of these, the 
Diamond Sutra, dates to AD868 and is now accepted as 
being the oldest dated printed book in existence.  The trip 

The Ghazi-Barotha power channel, 100m wide 

at normal water level.
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was a fitting culmination to my time in Pakistan.
Pakistan followed a ten year period working for myself 

in the UK, during which I became involved in the offshore 
oil & gas industry. This was fascinating work, and in the 
early and mid 90’s I designed foundations for subsea 
structures on about a dozen North Sea gas and oil fields, 
culminating in the first of the British ‘Atlantic Frontier’ 
oil fields, Foinaven, and a subsea piling frame for the Terra 
Nova field off the east coast of Canada. Foinaven was by far 
the deepest field yet developed in British waters, at around 
500m, and was reputed to have the harshest environmental 
conditions in which offshore development had taken place 
anywhere in the world. For these fields I designed skirted 
foundations, mudmats, and deep piles, and taught myself 
how to do WEAP pile driving analyses.  However, the oil 
and gas industry is cyclic, and in the late 90’s the price of 
oil dropped, the offshore engineering market dried up, my 
main client (McDermott Offshore) retracted to the USA 
and I moved back into the hydro electric power industry 
by joining BBV on the Pakistan project. 

My career in geotechnical engineering stems from my 
father telling me to do ‘something useful, such as civil 
engineering’.  An interesting comment coming from an 
architect.  I grew up in Rhodesia in the 1950s and 60s, 
in the days before UDI and the modern political era, and 
was enthused by the construction of Kariba dam, which 
featured prominently on postage stamps of the time, which 
I collected. I can still remember trying to get my parents 
out of bed in the early hours of one Saturday morning to 
go up to see the dam spilling.  The year would have been 
around 1960, and I was sadly unsuccessful. 

We emigrated from Rhodesia to Ireland in the late 
60s, just in time to be greeted by the upheavals there: out 
of the frying pan into the fire. I did civil engineering at 
Trinity College, Dublin, and following a 5 year spell in 
site investigation in Ireland went on to do the MSc in 
Engineering Geology under Mike de Freitas at Imperial 
College.  A stimulating and enjoyable year, culminating in 
a dissertation on rock support in underground excavations.  
This set me up to spend the next few years working on 
dam and tunnel construction on a water supply project 
in Kenya and a hydro power scheme in Swaziland, before 
returning and settling in the UK in 1983.  These were 
challenging and exciting  jobs, both for me and my growing 
family.  Two years living and working in the foothills of the 
Aberdare Mountains, just north of Nairobi, with frequent 
visits to game parks and remote parts of the country, was a 
childhood dream come to reality as one of my teachers had 
been a displaced settler who enthused about the country.  
I later returned to do some alluvial gold prospecting in 
the East African Rift Valley, and some geotech work on a 
double curvature concrete arch dam.  

All in all, I can’t say that a career in geotechnical 
engineering has proved to be boring. 

New Zealand Geomechanics News

Newsletter of the New Zealand Geotechnical Society Inc.

We are here!



New Zealand Geomechanics News

June 2010, Issue 79 105

EVENTS DIARY

Links are available from the NZ Geotechnical Society website – www.nzgs.org

2010

2-4 June, 2010 
Bratislava, Slovak Republic
14th Danube-European Conference on Geotechnical 
Engineering
www.decge2010.sk 

20-25 June, 2010 
Bulgaria
10th International Multidisciplinary Scientific
Geoconference and Exp SGEM1010
www.sgem.org 

28 June-1 July, 2010
Hönggerberg Campus, Zurich, Switzerland
7th International Conference on Physical Modelling in 
Geotechnics
www.icpmg2010.ch 

10-11 July, 2010 
Australia, WA
Rock fracture geometry characterization and
network modeling in 3-D
Email: kulatila@u.arizona.edu 

12 July, 2010 
Australia, WA
Measurement and Quantification of Joint
Roughness and Aperture
Email: kulatila@u.arizona.edu 

13-14 July, 2010 
Australia, WA
Rock Slope Stability Analyses 
Email: kulatila@u.arizona.edu 

15-16 July, 2010 
Australia, WA
Block Theory & Applications for Surficial and Underground 
Rock Excavations
Email: kulatila@u.arizona.edu 

5 September, 2010 
Auckland, New Zealand
11th IAEG Congress, Geologically Active
www.iaeg2010.com 

24- 25 September 2010 
Budapest, Hungary
Workshop of the ISSMGE TC40-Failures, Disputes,
Causes and Solutions in Geotechnics
www.issmge-tc40-hungary.net 

23-27 October, 2010 
New Delhi, India
ISRM International Symposium 2010 and the 6th Asian Rock 
Mechanics Symposium
www.arms2010.org 

4-5 November, 2010 
Dhaka, Bangladesh
Bangladesh Geotechnical Conference: Natural Hazards and 
Countermeasures in Geotechnical Engineering

8-12 November 2010 
New Delhi, India
6th International Congress on Environmental Geotechnics 
6icegdelhi@gmail.com 

9-10 November, 2010 
Tehran, Iran
4th International Conference on Geotechnical
Engineering and Soil Mechanics (ICGESM 2010)
New Developments and Lessons Learned in
Geotechnical Engineering.
www.icgesm2010.ir 

2011

10-13 January, 2011 
Santiago, Chile
5th International Conference on Earthquake Geotechnical 
Engineering
www.5icege.cl 

18-22 May, 2011 
Semarang, Central Java, Indonesia
GEDMAR2011 and the 5th International
Conference on Geotechnical and Highway Engineering
3rd International Conference on Geotechnical
Engineering for Disaster Mitigation and Rehabilitation 2011 
(GEDMAR2011) combined reliability.geoengineer.org/
GEDMAR2011/ 

21-26 May, 2011 
Helsinki, Finland
The World Tunnel Congress 2011 and 37th ITA general Assembly
www.wtc11.org 

13-16 June, 2011 
Maputo, Mozambique
XV African Regional Conference on Soil
Mechanics and Geotechnical Engineering



New Zealand Geomechanics News

106 Newsletter of the New Zealand Geotechnical Society Inc.

• Co-opted position
+ Appointed position
* Elected members of committee

NEW ZEALAND GEOTECHNICAL SOCIETY INC.

Management Committee Address List 2010

NAME POSITION ADDRESS, EMAIL PHONE, FAX

Robins, P (Philip) * Chair
(Elected Member)

Golder Associates (NZ) Ltd
Level, 1, Concordia House
200 Hardy Street
probins@golder.co.nz

03 548 1707 Ph
03 548 1727 Fax
021 716 751 Mob

Burns, D (David) * Vice-Chair and Treasurer
(Elected Member)

AECOM Limited
47 George Street
Newmarket 1023
David.Burns@aecom.com

09 336 5374 DDI
09 379 1201 Fax
021 999 019 Mob

Blakey, A (Amanda) + Management Secretary
(Appointed Member)

81 Esperance Road
Glendowie
Auckland 1071
Secretary@nzgs.org

09 575 2744 Ph
09 575 2744 Fax
021 025 11628 Mob

Chin,C Y • Co-Opted Member URS New Zealand Limited, URS Centre
13-15 College Hill
Auckland 1011
cy_chin@urscorp.com

09 925 0686 DDI
09 355 1333 Fax

Price, C (Charlie) * Committee Member
(Elected Member, Distinguished 
Speakers Contact)

URS New Zealand Limited, URS House
287 Durham Street,
Christchurch 8013
Charlie_Price@URSCorp.com

03 374 8549 Ph
03 377 0655 Fax
021 354 903 Mob

Salter, P (Paul) • Co-Editor, Geomechanics News 
(Co-Opted Member)

URS New Zealand Limited, URS Centre
13-15 College Hill
Auckland 1011
paul_salter@urscorp.com

09 355 1340 Ph
09 355 1333 Fax
029 355 1340 Mobile

Stewart, D (David) * Committee Member
(Elected Member)

Opus International Consultants
PO Box 12-003
Wellington
David.Stewart@Opus.co.nz

04 471 7155 Ph
04 471 1397 Fax
027 471 0837 Mob

Van Ballegooy, S (Sjoerd) * Committee Member
(Elected Member)

Tonkin & Taylor Ltd
105 Carlton Gore Road
Newmarket
Auckland 1023
svanballegooy@tonkin.co.nz 

09 355 0715 Ph
021 378 964 Mob
09 307 0265 Fax

Williams, K (Kate) • Co-Editor Geomechanics News and 
YGP Representative
(Co-Opted Member)

Tonkin & Taylor Ltd
105 Carlton Gore Road
Newmarket
Auckland 1023
kwilliams@tonkin.co.nz

09 355 0741 DDI
09 307 0265 Fax
021 333 746 Mob

Woodward, S (Simon) * Committee Member
(Elected Member)

Geotek Services Ltd
P O 39015
Howick
Manuaku 2145
Auckland
simonwoodward@geotek.co.nz

09 535 9814 Ph
09 535 7243 Fax
0274 735 712
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Davies, M (Prof. Michael) ISSMGE Australasian Vice President Dean of Engineering
Faculty of Engineering
University of Auckland
Private Bag 92019
Auckland
Michael.Davies@auckland.ac.nz

09 373 7599 
Ext 87924

Moon A (Alan) IAEG Australasian Vice President Coffey Geotechnics Pty Limited
14B Henley Beach Road
 Mile End SA 5031
South Australia
alan_moon@coffey.com

+61 8 8352 1744 Ph
+61 8 8234 0932 Fax

Williams, A (Ann) IAEG Congress Convenor Beca Infrastructure
132 Vincent Street
P O Box 6345
Akl, City 1141
ann.williams@beca.com 

09 300 9172 Ph
021 809 162 Mob
09 300 9300 Fax

Meyers, A (Tony) ISRM Australasian Vice President PO Box 210
Rundle Mall
SA 5000
tony@rocktest.com.au

+61 8 8376 9096 Ph
+61 412 903 222 Cell

St George, J (John) NZ ISRM Representative Department of Civil and Environmental 
Engineering
University of Auckland
Private Bag 92019
Auckland
j.stgeorge@auckland.ac.nz

+64 9 373 7599 
ext 88195 Ph
+64 9 373 7462 Fax

Gitte Abildgaard NZGS Web Manager Contact Gitte:
webmanager@nzgs.org

Website: www.nzgs.org
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Objects
a)   To advance the education and application of soil mechanics, rock mechanics and engineering geology among engineers 

and scientists.
b)   To advance the practice and application of these disciplines in engineering.
c)   To implement the statutes of the respective international societies in so far as they are applicable in New Zealand.
d) To ensure that the learning achieved through the above objectives is passed on to the public as is appropriate.

Membership
Engineers, scientists, technicians, contractors, students and others who are interested in the practice and application of soil 
mechanics, rock mechanics and engineering geology.

Members are required to affiliate to at least one of the International Societies.
Students are encouraged to affiliate to at least one of the International Societies.

Annual Subscription 
Subscriptions are paid on an annual basis with the start of the Society’s financial year being 1st October.  A 50% discount 
is offered to members joining the society for the first time.  This offer excludes the IAEG bulletin option and student 
membership.  No reduction of the first year’s subscription is made for joining the Society part way through the financial 
year. 

Basic membership subscriptions (inclusive of GST), 
which include the magazine, NZ Geomechanics News, are: 

 Members  $75.00

 Students Free

  Annual IPENZ service centre fee applies to all NZGS members 

who are not members of IPENZ $42.75 (incl GST)

Affiliation fees for International Societies 
are in addition to the basic membership fee:

 International Society for Soil Mechanics
 and Geotechnical Engineering (ISSMGE)  $24.00 

 International Society for Rock Mechanics 
 (ISRM)  $33.00

 International Association of Engineering 
 Geology & the Environment (IAEG) $21.00
 (with bulletin)   $70.00

All correspondence should be addressed to the Management Secretary.  The postal address is:

NZ Geotechnical Society Inc, P O Box 12 241, WELLINGTON

NEW ZEALAND GEOTECHNICAL SOCIETY INC.
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The Secretary
NZ Geotechnical Society Inc.
The Institution of Professional Engineers New Zealand (Inc)
P.O. Box 12-241, WELLINGTON

NEW ZEALAND GEOTECHNICAL SOCIETY INC.
APPLICATION FOR MEMBERSHIP
(A Technical Group of the Institution of Professional Engineers New Zealand (Inc))

FULL NAME (Underline Family Name): ……………………………………………..........................................................................

POSTAL ADDRESS: ……………………………………………....................................................................................................

Phone No: (     )……………....….   Fax No:  (     ) ……………....…...  E-MAIL: ……..................................……………....

DATE OF BIRTH …………………………………

ACADEMIC QUALIFICATIONS: …………………………………………….................................................................................

PROFESSIONAL MEMBERSHIPS: ………………………….......……….....  Year Elected………….........................................

PRESENT EMPLOYER: ……………………………………………................................................................................................

OCCUPATION: ……………………………………………..........................................................................................................

EXPERIENCE IN GEOMECHANICS: ……………………………………………...........................................................................

STUDENT MEMBERS: …………………………………………….................................................................................................

TERTIARY INSTITUTION: ……………………………………………………..  SUPERVISOR: ………………………………………..

SUPERVISORS SIGNATURE: ……………………......………………………

Note that the Society’s Rules require that in the case of student members “the application must also be countersigned by the student’s 

Supervisor of Studies who thereby certifies that the applicant is indeed a bona-fide full time student of that Tertiary Institution”. . . ; 

Applications will not be considered without this information.

Affiliation to International Societies: All full members are required to be affiliated to at least one society, and student members are 

encouraged to affiliate to at least one Society. Applicants are to indicate below the Society/ies to which they wish to affiliate.  

I wish to affiliate to:
International Society for Soil Mechanics and Geotechnical Engineering (ISSMGE) Yes/No

International Society for Rock Mechanics (ISRM) Yes/No

International Association of Engineering Geology (IAEG) Yes/No

& the Environment (with Bulletin) Yes/No

DECLARATION: If admitted to membership, I agree to abide by the rules of the New Zealand Geotechnical Society

Signed …………………………………………………………………………… Date ....../....../.......

ANNUAL SUBSCRIPTION: Due on notification of acceptance for membership, thereafter on 1st of October. Please do not send 

subscriptions with this application form. You will be notified and invoiced on acceptance into the Society

PRIVACY CONDITIONS: Under the provisions of the Privacy Act 1993, an applicant’s authorisation is required for use of their 

personal information for Society administrative purposes and membership lists.  I agree to the above use of this information:

Signed ....................................................................                       Date ....../....../.......
 

(for office use only)
Received by the Society ..............................................................................................................................
Recommended by the Management Committee of the Society ...................................................................
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Publication Name List Price List Price
 Members Non-Members

New Zealand Geomechanics Society Conferences:
Proceedings of Technical Groups, Vol 22, Issue 1G (1 left) $20 $35
Geotechnical Issues in Land Development
Hamilton 1996

Proceedings of the New Zealand Geotechnical Society Symposium – $40 $70
Roading Geotechnics 98
Auckland 1998

Proceedings of the New Zealand Geotechnical Society Symposium – $50 $70
Engineering and Development in Hazardous Terrain
Christchurch 2001

Proceedings of the New Zealand Geotechnical Society Symposium – $50 $70
Geotechnics on the Volcanic Edge
Tauranga 2003

Proceedings of the New Zealand Geotechnical Society Symposium – $50 $70
Earthquakes and Urban Development
Nelson 2006

Proceedings of the 18th New Zealand Geotechnical Society Symposium – $50 $70
Soil-Structure Interaction,  Auckland 2008.                                (CD) $20   $25

Australia – New Zealand Conferences on Geomechanics:
Proceedings of the 2nd Australia – NZ Young Geotechnical Professionals  $25 $40
Conference, Auckland, December 1995

Proceedings of the 5th Australia – NZ Young Geotechnical Professionals  $75 $85
Conference, Rotorua, March 2002 (spiral bound reprint)

Proceedings of the 6th Australia – NZ Conference on Geomechanics $50 $100 
Christchurch, February 1992

Proceedings of the 9th Australia – NZ Conference February 2004
– 'To the enz of the Earth' (Vol 2 only) $150 $200 

Other Publications:
NZ Geomechanics News Collection 1970–2003 Volumes 1–66 (CDRom) $25 $40

2005 Soil & Rock Guideline $25 $50

Shear Vane Guidelines $15 $20

Back Issues of NZ Geomechanics News (selected issues) $20 $20

Prices do not include GST or postage & handling

Orders to: Amanda Blakey, Management Secretary. Email: secretary@nzgs.org
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Advertisement Location  Single Issue  Advert. Size (mm)  

Black & White
Full Page Internal  $270 185 wide x 265 high  

Half Page Internal  $210  90 wide x 265 high

  185 wide x 130 high  

Quarter Page Internal  $180  90 wide x 130 high  

Colour
Back Cover  $720  210 wide x 297 high 

Inside Cover (Front or Back) $720  210 wide x 297 high  

Full Page Internal  $480  210 wide x 297 high  

Half Page $240 175 wide x 130 high

A3 Centrefold  $900  420 wide x 297 high  

Inserts
Insert to be posted with magazine – $240/flyer

Maximum size single A4 page 

Special price given on request for other types and sizes  

Note
1. All rates exclude GST.

2. Space is subject to availability. 

3. A 3mm bleed is required on all ads that bleed off the page. Bleed must be set up on all files that are supplied.

4. Advertiser to provide all flyers.  

If you are interested in advertising in the next issue of NZ Geomechanics News please contact:
 
Management Secretary
Amanda Blakey
Email: secretary@nzgs.org

ADVERTISING INFORMATION

NZ Geomechanics News is published twice a year and distributed to the Society’s 760 plus members throughout New 
Zealand and overseas.

The magazine is issued to society members who comprise professional geotechnical and civil engineers and engineering 
geologists from a wide range of consulting, contracting and university organisations, as well as those involved in laboratory 
and instrumentation services.
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GEOTECH CROSSWORD

Across
 1 Body representing NZ engineers
 3 Angle of internal friction
 6 Authored key papers on settlement and pile driving
 9 Geophysical method (abbreviation)
10  Type of drill bit
12    Country where the largest measured earthquake 

occurred
13  Tool for measuring landslide displacement
15  Top of tunnel
17  Provider of Lab accreditation in NZ
21  Rebound hammer
23  Zone immediately above water table
25  Field test to predict settlement (5,4)
26  Foundation type
27  Class for rock with UCS 5 - 20 MPa
28  Movement of water through soil
32  Early drill rig (5,4)
33  Fracture quantification method (abbreviation)
34    Italian landslide resulting in dam overtopping and 2000 

deaths
36  Clear silica mineral
37  Area of North Island extension (abbreviation)
38    Water content soil begins to crumble when rolling thin 

threads (7,5)

Down
 2  Highly organic soil
 3  % of soil bulk volume occupied by voids
 4  Time for one shear vane rotation
 5  Aerial photo viewer
 7  Major plate margin fault in NZ
 8  Mid-ocean ridge volcanic island
 9  NZ seismic monitoring network
11  Group of clays, often swell
14  Tectonically fragmented zone within host rock
16  Bearing capacity at which shear failure occurs
18  Bore
19  Excavation
20  Acid magma
22     Dam redesigned during construction to include 

fault slip joint
24  Method capable of coring hard and soft ground
26  Active rock support method
29  Ratio of lateral to longitudinal strain
30  1981 NZ canal collapse caused in part by soil piping
31  Figure showing state of stress
35  Glacial sediment

> The answers will be printed in the December 2010 issue 
of NZ Geomechanics News, and also posted on the website.
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