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Building infrastructure on soft ground
Development in New Zealand has reached a stage where it
is becoming more and more common to construct important
infrastructure through soft compressible soils.  Soft soils are
prone to large settlements during and after construction and
can be unstable during and sometimes after construction.
Physical access to the sites can be difficult.

The optimal method of construction is a balance between
capital cost, maintenance cost, time for construction and
risk.  The engineer should be able to work with asset owners
and constructors to optimise cost, construction time and
risk, based on accepted performance criteria.  To do this,
the engineer needs to understand the behaviour of soft
ground and the available ground improvement options.

Course overview and skills developed
This course starts with an overview of soft soil engineering,
discussing issues when constructing over soft soils,
strategies for project development, construction and ground
improvement.  Soft soil theory is then presented based on
critical state concepts. Once the theory is established,    
scoping a site investigation program to develop geological 
and geotechnical models to provide information to support 
the theory is discussed.

Because soft soils are difficult materials to characterise
accurately it is usual to provide instrumentation and
monitoring during construction for use with the
Observational Method.  This process allows expected and
unexpected performance to be identified and managed
during construction.  Scoping instrumentation and
monitoring and back analysis are addressed in the course.

Acceptance criteria for ground improvement often
triggers disputes during construction.  Factors to consider
when writing technical specifications are discussed.  These
concepts are combined into a short design exercise for
the attendees to consider. Lessons learnt from a prediction
and back analysis symposium are presented to demonstrate
best practice for consolidation assessments. Lastly, some case 
histories for ground improvement in NZ are presented to 
provide the attendees with context.
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PRESENTERS
Dr. Richard Kelly, is a 
Chartered Professional 
Engineer and fellow of the 
Institution of Engineers, 
Australia with 25 years of 
experience as a geotechnical 
engineer, academic and 
structural engineer. He is 

currently the Chief Technical Principal – Geotechnical 
with SMEC Australia - New Zealand, a Conjoint 
Professor of Practice at the University of Newcastle 
and an Honorary Professorial Fellow at the University 
of Wollongong. Richard has extensive experience 
delivering large and complex civil infrastructure 
projects, such as the Ballina Bypass Alliance and 
Hamilton Bypass Alliance Tender in New Zealand, 
involving site characterisation, soft soil engineering, 
ground improvement, materials use, earthworks and 
foundation design. 

Nick Wharmby is a Civil 
Engineer specialised in 
Geotechnology. Nick has 
international experience 
working on design, 
project management and 
construction of foundations 
and ground improvement. 

Nick has been working in New Zealand since 2004, 
and has been involved in major infrastructure projects 
playing a key role in bringing new construction 
methodologies to the country, including ground 
improvement techniques. Nick has contributed in his 
area of expertise to many international organisations 
and committees (Federation of Piling Specialists 
Technical Committee, ICE, Ground Engineering 
Advisory Panel, CIRIA). Nick is currently Technical 
Manager with March Construction part of Soletanche 
Bachy group, developing opportunities to bring more 
new technology to NZ.

NZGS IS PROUDLY PRESENTING A REPETITION 
OF THE SUCCESSFUL 1-DAY SHORT COURSE ON 
SOFT GROUND ENGINEERING HELD IN 2018.



AUCKLAND 

MONDAY 7TH OCTOBER 
8.45am – 5.00pm 
 Room 28.2, Auckland Council,  
135 Albert Street, Auckland.

HAMILTON 

TUESDAY 8TH OCTOBER 
8.45am – 5.00pm 
WSP Opus, Opus House, Princes Street, 
Hamilton. 

Cost per person

$350 FOR NZGS MEMBERS,  
$650 FOR NON NZGS (EX.GST)

Who should attend?
The course is targeted at geotechnical engineers with 
minimum 2 years’ experience, and ideally at those with 
5 to 10 years’ experience.  More senior engineers may 
benefit from a refresher.  It is assumed that the attendees 
have a university level understanding of soil mechanics.

This covers full attendance, course notes and teaching 
material, and full catering for the day.

Fees will not be refunded if a participant is unable 
to attend, although a nominated substitute person 
may attend. If the course is cancelled fees will be 
refunded in full.
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• Issues
• Design criteria
• Strategy
• Ground improvement options

Theory • Consolidation / creep / possibly non-linear
materials

• Stability and staged construc-
tion
• Analytical approaches to 
ground improvement

Development
of geotechnical
models

• Geology 
•  Sampling and testing  

i Technologies 
ii Scoping an investigation

• Material parameters
Construction 
phase

• Instrumentation and monitoring
• Back analysis
• Construction specifications
Lessons learnt from prediction 
symposium

Design exercise 
embankment on 
soft clay
Case Histories  Dr. Richard Kelly Nick Wharmby
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