
Fulton Hogan has pioneered the use of ultra high pressure (UHP)
water cutting for road surface treatment. The innovative system marries
technology from one of the world's leading suppliers of UHP equipment,
based in the USA, and Fulton Hogan-developed solutions to the unique
challenges faced by this use of UHP technology.
The Fulton Hogan Watercutter comprises the truck mounted UHP
pump, water supply and vacuum recovery system and an independently
operated umbilical deckblaster that directs the very high velocity water
jets at the road surface. The system uses ultra high pressure (2500 bar,
36000 psi) watercutting as the basis of its surface treatment system.
A rotating spraybar carries jets that direct very fine streams of water
at the road surface.  Although the quantity of water used is small, the
very high speed of the water (about mach 1.5!) provides the desired
cutting action.

The REAAA New Zealand Chapter Committee
agreed at the last meeting to promote a competition
to encourage REAAA members to prepare papers
that would be suitable for publishing in the
newsletter, the Journal and could be presented at
events such as the REAAA Road Show.

There would be two categories:

* Papers on  'innovation'

* Papers on 'the practical application of 
research'

A prize of up to $3000 will be awarded to the best
paper in each category each year which will go
toward travel and attendance expenses at a
conference (REAAA when that is the one on)

A condition of entry must be that papers can be
published in either our newsletter or the REAAA
journal.

The committee wishes to strengthen the newsletters
by the regular inclusion of  technical articles.
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Contribution and enquires
This newsletter is published for the benefit of
members. Contributions can be sent to the
secretary  at the address below.  Enquires about
the chapter may be directed to the Chairman.

Mike Rudge, Chairman,
REAAA New Zealand Chapter,
C/O Montgmery Watson Harza Ltd,
PO Box 13 249, Christchurch
E-mail: mike.i.rudge@nz.mwhglobal.com

Or Deborah Hunter, Secretary,
PO Box 123-08, Wellington,
E-mail: dthunter@xtra.co.nz
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The COLMIX process is often used in weak clays.  The lime
reacts with the clay in two ways:

- ion exchange between the lime and clay molecules (the
  clay becomes less sticky which then improves the quality
  of mixing achieved)
- a pozzolanic reaction over a period of months between

    excess lime present and the clay particles.  This reaction
  causes an increase in strength

The binder is normally introduced in grout form ("wet"
process), although it is possible to use dry powder in soils
with a high water content.

Stabilisation of Embankments and Slopes

The majority of unstable slopes do not have clearly defined
slip surfaces.  The more normal situation is where overall
motion has become unacceptable with respect to serviceability
requirements.

The working mechanism for analysis is assumed to be a
horizontal motion giving rise to a settlement, which increases
the time due to creep, soil modification or consolidation.

For constant values of H and q, the settlement can be
expressed as a decrease in Es (the modulus of elasticity of
the soil) with time (See Figure 6).

The embankment is globally improved by the installation of
COLMIX columns.

REFERENCES

COLMIX.  THE PROCESS AND ITS APPLICATIONS  -
Bachy Soletanche Ltd
Mr C N Harnan, Bachy, United Kingdom
Ms Y Iagolnitzeu, Bachy, France
Contact
Bachy Soletanche  - New Zealand Agent
Hiway Stabilizers NZ Ltd
Graeme Quickfall
Ph 09 426 3419
027 22 10 100

Report from the 2002 Road
Show
The Road Show that travelled the country in August
this year was well received and provided a good
range of topics for representatives from client,
consultants and contractor organisations.  The
Road Show took place in Auckland, Taupo,
Wellington, Christchurch and Dunedin.  CD's with
the presentations have been forwarded to all
attendees.

The key speaker was Ian Stenberg former REAAA
Chairman.  Ian spoke of the changes in civil
engineering that had taken place over his 40-year
plus career.  Ian made a number of pertinent
comments regarding the 'CPP' tender process we
all work within these days.

Other topics included:
* Changes to Transit's Cost Estimation 

procedures
* Recycling of materials
* A Sustainability case study in the South Island
* TNZ B/3 Specification developments and 

Pilot projects
* Low Volume Roads
* Local Topics

Fulton Hogan Ultra High Pressure
Watercutter

REAAA NZ CHAPTER COMMITTEE
Standing (l to r): Bob Fulton, Bob Alkema, David Fraser, Brent Meekan, Noel Nancekivell

Seated: Deborah Hunter (Secretary), Mike Rudge (Chairman),
Brian Hasell (Deputy Chairman)

Absent: Mike O’Cain, Neil Bennett, Graeme Henderson

FH Watercutter

"Protecting the Critical Infrastructure"

Planning for the next low volume roads workshop is well
underway.  The organising group has set the date for 17/18
July 2003, with the venue confirmed in central Christchurch.
 An initial call for papers started circulation at the REAAA
roadshow in August.

The format of the Workshop will consist of a morning keynote
speaker, followed by a series of short presentations.  Workshop
sessions to discuss options and solutions will then follow.
The two days will be divided into four main session topics:

- Asset Management & Design
- Construction Techniques & Contractors Perspective
- Safety & Environment
- Materials

Our keynote speaker is to be Yves Provencher from the Forest
Engineering Research Institute of Canada (FERIC).  He
intends talking about FERIC's recent and current
developments plus other developments in Canada relevant
to low volume roads in general.

The first deadline to note is 30th January 2003 for the
submission of abstracts.  Already we have a good range of
papers suggested.  These include

- Unsealed pavement deterioration rates in New Zealand
- Performance measures for the maintenance of unsealed
  roads
- Alternative basecourse materials for low volume roads
- The benefits of automated tyre inflation systems for low
  volume roads
- Strategies for maintaining access up the Fox Glacier 
  Valley
- How we nearly lost access into the upper Totara Valley
  (lessons learnt)

If you would like to submit an abstract or require further
information please contact our workshop organisers:

The Conference Team, P.O.  Box 8910, Christchurch

Email: team@conferenceteam.co.nz, Phone: 03 343 5900.

REAAA - Low Volume Roads Workshop 2003

21st ARRB & 11th REAAA Conference
2003
Transport - our highway to a sustainable future

18-23 May 2003 - Cairns, Queensland, Australia

The 21st ARRB Transport Research and 11th REAAA (Road
Engineering Association of Asia and Australasia) Conference to be
held in Cairns, Australia will explore the future of transport. You
are invited to participate in an exploration of the key challenges,
issues and opportunities for the transport sector.

Sustainable futures are concerned with the social, economic and
environmental aspirations of the community. These aspirations
include quality of life and liveable communities, and transport will
play a vital role in achieving these outcomes

Check out the web site: www.arrb.com.au/conf21/21about.htm
continued on page 2



INTRODUCTION

The construction of lime columns using a deep mixing
process has been widely used for many years, particularly in
the Scandinavian countries.  The characteristics of the
columns depend on the interaction of the lime and the clay
chemistry and therefore the application of this process is
limited to areas of consistent and suitable clay mineralogy.
More recently other binders, particularly cement, have been
introduced into deep mixing processes and these allow a
much wider and controlled application of the process of
deep mixing.

The COLMIX process was developed in the late 1980s and
creates columns or panels of stabilised soil in the ground.
The soil mass is broken down during a drilling process using
multiple overlapping counter-rotating augers.  Lime and/or
cement in powder or grout form is then introduced and
mixed into the soil employing the same augers as mixers
during their withdrawal from the ground.  Because the
binder can be tailored both to particular soils and to the
results required, the process has much wider application
than more traditional soil mixing procedures.

PRINCIPLES OF THE PROCESS

Construction of COLMIX columns is carried out in two
distinct phases (See Figure 1).

Drilling

The in-situ soil is broken down using the overlapping
continuous flight augers (two, three ore more in a line).

Binder is introduced through the hollow stems of the augers.
 The binder mass is then mixed within the soil by adjusting
the rate of penetration and speed of rotation of the augers.
 This enables the soil/binder to be mixed correctly forming
a homogenous column

Extraction

Compaction of the column is achieved by extracting the tool
and changing the direction of rotation of the auger whilst
simultaneously applying a downward counter thrust

Where the soils are highly cohesive, it is possible to improve
the quality of mixing by raising and lowering the augers
several times.The principle advantages of an overlapping
auger system over conventional deep mixing methods are
that the binder soil mix is more homogeneous and that
compaction by reverse rotation is possible

FIELDS OF APPLICATION

Principle Areas of Use

To date, COLMIX has
been used in five
principle areas:

- stabilisation of
embankments and
slopes

- improvement of
bearing capacity for
shallow foundations

- retaining walls
(reinforced if
necessary)

- cut-off walls

- fixation of polluted
soils

Advantages of the COLMIX process

The principle advantages of the process are as follows:

- No spoil
- No vibration
- Low noise
- Clean working area
- Working area required is small
- Adaptable
- Can be used on slopes
- Light, easily transportable equipment (especially for 
  smaller column sections)
- Can be used adjacent to existing structures

TECHNICAL CHARACTERISTICS

Column Geometry

The columns in plan take the form of a rectangle with semi-
circular ends due to the linear association of two, three or
more overlapping augers.

Figure 2 gives a resume of currently used auger diameters
and configurations.  Sections and perimeters quoted are
theoretical.  Actual column sizes have been found to be 10-
20% larger than the auger diameter, probably due to the
compaction phase.

Selection of Binder

The binder usually comprises lime and/or cement.  The
mix constituents are determined after careful consideration
of the following:

- physical binder/soil mechanism
- chemical binder/soil reaction
- pozzolanic property of any clay present
- required property of the columns
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Compared with conventional waterblasting, UHP watercutting
has the following advantages:

● Excess (flushed) binder is completely removed from the
upper surfaces of the embedded stone in a chip sealed
surface.

● The combination of low water volume and ultra high
pressure minimises both the likelihood of penetrating the
seal membrane and the result should this occur. When
membrane penetration occurs with conventional low
pressure, high volume waterblasting systems the seal is
lifted by the water and stripping occurs.

● The microtexture of the stone surface is restored to near
the as-crushed state and the effects of polishing under
traffic are largely removed. (NZ patent application 517062)

● Minimal chip loss. The energy of the water stream is so
finely focussed that it does not dislodge the chip.

● Environmentally Friendly.  All detritus produced during
watercutting is immediately sucked from the surface leaving
it completely clean and ready for traffic. Relatively small
volumes of binder rich waste are produced which can be
easily disposed of or recycled. Very low volumes of water
are used, and there are no emissions as in burning.

● Manoeuvrability. The unique umbilical system allows the
operator to target only the specific areas that require
treatment. This provides the greatest efficiency for the
client, minimal overlapping and the ability to square off
the ends of areas for a professional finish.

● Physical cut width is 560mm
Although this system has been primarily developed for the
restoration of chip sealed surfaces continued development has
expanded the scope of operations to include:

microtexture pic

Control 61 52 66
Greywacke (Uriti) 55 85
Blue Rock (Hard Rock) 55 67
[Plimmerton]
Brown Rock (Overburden) 64 81
[Plimmerton]
Greywacke  (Pound Rd) 72 57 70
20% rounded faces 72 58 71
Control 62 53 68

Skid Resistance
After Watercutting
(Lab PSV Units)

Type of Stone
[and Source]

Skid Resistance
Prior to Polishing
(Lab PSV Units)

PSV

● Texturising asphaltic concrete and concrete surfaces.
● Revitalisation of Open Graded Porous Asphalt

(OGPA) surfaces.
● Removal of spillages from road surfaces.
● Rubber removal from airport runways

This is a Clean Green alternative to traditional treatments
such as undesirable burning or wasteful resurfacing.
The capability of the UHP Watercutter to restore
microtexture of the stone surface was confirmed by
laboratory testing and scientific experiment. Normal PSV
specimens were created as per BS812, and the skid
resistance of unpolished specimens were measured in
the laboratory using the PSV configuration of the British
Pendulum. After the accelerated laboratory polishing,
the specimens' PSV were measured, then the polished
specimens were clamped in a holding frame, placed on
a flat surface and the UHP Watercutter passed over them.
Finally, the skid resistance of the same specimens were
measured using the PSV configuration of the British
Pendulum.

Field sections are being monitored; skid resistance is
being measured using the British Pendulum Test and
texture depth is being measured using the sand circle.
The results shown below are the average of five individual
tests within each of the two sites being monitored, located
on State Highways 1 (Site 1) and 73 (Site 2). For
comparison, skid resistance values for a new surface are
included, as the black dashed line.
Dr Bryan Pidwerbesky, Group Technical Manager, Fulton
Hogan Ltd
Email: bryan.pidwerbesky@fh.co.nz

Fulton Hogan
High Pressure
Watercutter
for Texture Restoration

Colmix. The Process and its Applications
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