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Year Project and Variables Client

2001-2003 Mass limits Limits Effect of Pavement Wear  Stage 2 Transfund New Zealand/
(Phase 2) (Current Project)      Austroads

2000-2001 Mass limits Limits Effect of Pavement Wear Stage 2 Transfund New Zealand/
             (Phase 1) Austroads

1999-2000 Relationships between Laboratory Predicted Performance   Transfund New Zealand
 and In-Service Performance of Unbound Granular

Pavements. Based on Measured Stresses and Strains:
combined with: Increase in Mass Limits Effect on
Pavement Wear

1999  ALF  CAPTIF Cross-test      Transfund New Zealand

1998  Subgrade Study       Transfund New Zealand

1998  Dynamic wheel loads, test 3 air bag and multi-leaf Transit New Zealand
suspensions

1994-1995 DIVINE  (Element 1): air bag and multi-leaf suspensions  OECD (Organisation for
          Economic Cooperation
         and Development)

1993  Dynamic wheel loads and pavement wear: single unit   Transit New Zealand
and multi-leaf spring suspensions

1992  Life-cycle performance of a thin-surfaced unbound   Transit New Zealand   
granular pavement

1990-1991 Modified binders in asphalt mixes: 6 modified binders  BP Oil International Ltd

1989  Strain response of subgrades and unbound granular   Transit New Zealand 
 pavements: wheel load, tyre pressure and tyre type

1989  Lime-stabilised sub-bases: 3 thicknesses    Transit New Zealand

1988  Effect of particle shape and gradation on basecourse  Transit New Zealand
performance: 9 pavements

1988  Comparative rutting: duals and wide-base single tyres  Transit New Zealand

1987  Inaugural: 4 thicknesses unbound granular pavements  National Roads Board
under chip seals
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Projects have been undertaken at CAPTIF for a variety of clients.  These clients have included the National
Roads Board, BP Oil International, Transit New Zealand, OECD Road Transport Research programme, Transfund
New Zealand and ARRB TR Ltd on behalf of Austroads.
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CAPTIF carries out accelerated pavement testing for
both public and private organisations.

Clients can specify the pavement design, vehicle
configuration, and data to be collected. CAPTIF staff
can advise on these matters.

Examples of testing that can be undertaken include:

• pavement materials and construction techniques

• comparative testing of different heavy vehicle
suspensions, loads and tyres

• pavement/vehicle interaction.

Pavement testing is carried out indoors, in a controlled
environment that eliminates weather factors that
can otherwise cloud the results obtained.

CAPTIF was successfully utilised in DIVINE (Dynamic
Interaction of Vehicle & Infrastructure Experiment)
to determine vehicle suspension effects on pavement
condition and performance.

Fully computerised data acquisition systems, both
in the pavement and on the vehicles, ensure complete
data sets for the duration of the tests.

Data can be transmitted worldwide overnight for
complete project control.

A full data analysis and reporting service is available,
or the data can be compiled and forwarded to the
client in raw form.

CAPTIF presents a unique opportunity in which
pavement and vehicle engineers are able to work
together, thereby aiding in the interpretation of
the results.

Fundamental Behaviour of
Unbound Granular Pavements
under Various Loading Conditions

The purpose of this project was to
examine specific fundamental
loading parameters (load
magnitude and number of
repetitions, tyre inflation pressure
and basic tyre type) that influence
the behaviour of thin-surfaced
granular pavements. The pavement
response and performance
measurements included
continuous surface deflection
basins, longitudinal and transverse
profiles, and vertical strains in the
granular layers and subgrade.

Effect of Binder modification on
Asphalt Pavement Performance

The trial involved constructing six
test sections of various asphaltic
concrete mixes over 200 mm of
unbound granular basecourse and
a silty clay subgrade.  The design
life of all test sections was 1.0 x 106
ESA, so the depth of the asphaltic
concrete varied from 80 mm to 125
mm, depending on the
characteristics of the different mixes.

Dynamic Wheel Forces and
Pavement Wear

The objective of this research
programme (3 pavements) was to
compare the pavement
deterioration caused by dynamic
loads generated under different
types of suspensions: steel parabolic
leaf spring and shock absorber,
multi-leaf steel suspension, and air
bag suspension with shock absorber.

The Dynamic Interaction of  Vehicle
and Infrastructure Experiment
(DIVINE)

The Organisation for Economic
Co-operation and Development
(OECD) Scientific Expert Group IR/6
has completed a co-ordinated
international research programme
investigating the effect of vehicle
dynamic loading on pavement
deterioration. The experiment
consisted of six interlinked research
elements undertaken by researchers
from more than 10 countries.
Element 1 of the DIVINE
programme was an accelerated
pavement testing project
undertaken at CAPTIF to investigate
the relationship between the
dynamic loading produced by
different suspensions and the
resultant pavement performance.

Effect on Pavement Wear of an
Increase In Mass Limits

An accelerated loading test was
undertaken to compare the wear
generated by different levels of
loading. The pavement consisted
of four different segments that were
subjected to one million load cycles
in two parallel wheel paths. The
axle load on one wheel path was
80kN while the load on the other
was 100kN.

Effect on Pavement Wear of an
Increase In Mass Limits Stage 2

The project comprised of three parts.
The first part measured the three
dimensional stress and strain
response of the pavement structure
to varying load, tyre inflation
pressure and basic tyre type.  The
second part looked at the response
of a pavement to a 100 kN axle load
that had previously been subjected
to loading by a 80 kN axle load.
The final part compared the
performance of a chipseal surfacing
that subjected to two different axle
loads (80 and 100 kN).
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The current test machine (1986-present)The original test machine (1969-1983)

The New Zealand Experience

The benefits to New Zealand of the
research programme conducted at
CAPTIF since 1987 can be split into
tangible and intangible benefits.

The tangible benefits include:

• Research into subgrade strain
criteria that paved the way for
the adoption of Austroads
1992 pavement design guide.
The Austroads guide has led to
more economic designs than the
previous pavement design guide.

• Outcomes of CAPTIF research
have fostered the development
of Performance Based
Specifications such as the TNZ
B/3 Specification for Design and
Construction of Unbound
Pavements.  The outcomes have
also encouraged contractors to
apply performance-based
contracts.

• The DIVINE Research for the
OECD proved that the 4th Power
law could not used in vehicle
dynamics research, spatial
repeatability does occur and
road-friendly suspensions must
be in good operational condition
to provide any benefit.

The intangible benefits include:

• An increased domestic and
international awareness and
admiration of New Zealand
highway pavement research.

• Closer cooperation between
researchers in the fields of
pavements, transport, vehicle
manufacturing, and between
researchers and practitioners
has resulted from the CAPTIF
research programme during
the past 10 years.

• International bodies, such as the
OECD and the Transportation
Research Board (USA), have
invited New Zealand researchers
to serve on specialist expert
committees, which is directly
attributable to their research
involving CAPTIF.

• Improvements in technology
and knowledge gained from
research at CAPTIF have been
transferred directly to university
civil engineering students
(through lectures and post
graduate involvement) and
practitioners (through formal
presentations at seminars,
conferences and meetings, and
through informal discussions),
thereby significantly increasing
the dissemination and
implementation of research.

Accelerated pavement testing has
been conducted in New Zealand
since the late 1960s.

The key milestones are:

• The first New Zealand
accelerated pavement testing
machine built in 1969-70
WDO Paterson’s PhD project

• Utilised until 1983 – research
results justified significant
upgrade

• CAPTIF facility built 1984-86

• Major refurbishment 1997-98

Clients have included

• Austroads

• BP Oil International Ltd

• National Roads Board

• OECD (Organisation for
Economic Cooperation and
Development)

• Transfund New Zealand

• Transit New Zealand

CAPTIF has been utilised by a
number of roading agencies for a
diverse range of projects. Among
the projects undertaken to date,
the OECD DIVINE project perhaps
provides the most outstanding
compliment to CAPTIF’s unique
abilities.

Accelerated loading facilities
throughout OECD member
countries were evaluated in terms
of their potential to serve the
research objective: CAPTIF was
selected primarily because, alone
amongst accelerated loading
facilities, it was designed to
generate realistic dynamic wheel
loads, and because the facility has
dual arms, so that the effects of
two different suspensions can be
compared simultaneously. The
CAPTIF "vehicles" which apply the
loads are fitted with suspensions
based on actual heavy vehicle
components.
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Pavement Postmortem

At the completion of the
accelerated loading phase of a
project the condition of the
pavement is measured in
various ways to help
understand mechanisms and
the extent of any failures and/or
types of distress present.

Accelerated Pavement
Testing

The SLAVE units can rotate at
18,000 revolutions in a 24-hour
period, meaning that the equivalent
of 15-20 years worth of traffic can
be applied in 6-9 months.

Pavement Surfacing

Either a chipseal or an
asphaltic concrete surfacing
is used.  The chipseal binder
is sprayed with a custom-
built spray bar and the
asphaltic concrete surfacing
is laid with a standard
paving machine.

Insitu Instrumentation

Inductive Emu soil strain coils
and soil pressure cells are
installed in the pavement
during construction.

Construction Testing

Extensive use is made of nuclear
density measurement and Falling
Weight Deflectometer (FWD)
equipment to monitor the quality
of the pavement during construction.

Basecourse Construction

The basecourse material is levelled
using a laser controlled blade
mounted on a tractor and
compacted with a large plate
compactor and combination roller.

Subgrade Construction

The subgrade material is levelled using a
bulldozer and compacted with a sheepsfoot
trench roller.  The subgrade is typically 1.2-
1.3 m deep. The subgrade California Bearing
Ratio (CBR) is dependent on the subgrade
material used.

Applies realistic dynamic loads and
tractive forces to a test pavement
at a high rate (up to 18,000
revolutions in 24 hours).

Operates continuously for long
periods unattended. Safety features
automatically stop the rig in case
of pavement or machine failure.

Runs at speeds from 5km/h to
50km/h, programmable in 1km/h
increments.

Employs trapezoidal leaf, parabolic leaf, or
air bag suspensions in each of the two
vehicles. Either dual or single wheels can
be fitted.

Able to carry a wide range of data acquisition
equipment and can transmit data, such as dynamic
vehicle loads and axle movements, while in motion.

The geometry of each vehicle can
be adjusted in terms of wheel
camber and toe-in.

Distributes the loads over the test
pavement to any user-defined
pattern, programmable in 1cm
increments over 1m of transverse
travel.  The trafficking distribution
can be configured so that each unit
travels in a separate wheelpath.

A 50 kW electric motor drives a hydraulic pump
which powers a hydraulic motor in each SLAVE
unit.  The electricity for the electric motor is
transferred to the central pedestal through slip
rigs at the base of the pedestal.

Carries static loads from 21kN to 60kN, in
2.75kN increments, on each vehicle.

The rig is controlled by a SLC unit mounted
in the central of the rig.  The SLC unit is
controlled by a computer in the control room.
 The computer and SLC communicate with
each other using a wireless serial modem.

Pavement Tank

The pavement is built in an annular
concrete tank 4 m wide by 1.5 m deep.
The tank has a mean radius of 9.2 m and
a volume of 400 M3.  The tank means that
the moisture content of the pavement
can be controlled, regardless of the level
of the water table at the site.
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