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ROADING RESEARCH OF INTEREST
TO THE FOREST INDUSTRY

D. R. Lovatt,

Senior Planning and
Research Engineer,
Roading Directorate,
Ministry of Works
and Developnent.

SUMMARY

This paper describes the objectives, functions
and current programmes of the Road Research
Unit of the National Roads Board.

The particular research activities of the

Unit which are relevant to the forest industry
are briefly reviewed. The systems established
through National Roads Board for funding field
tests for education and training, and for
publications insofar as they relate to the
forest industry are described. Some topic
areas of mutual interest for research activity
are identified.
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ROADING RESEARCH OF INTEREST TO THE FOREST INDUSTRY

The Road Research Unit is a committee of twelve
people representing various aspects of roading in
New Zealand. It is part of the National Road
Board's administrative establishment and is
funded by the Board in 1985/86 to $980,000 for
some 220 current research projects.

The Unit, its establishment, procedures and
activities, and intensions for the next five years
are well documented in the "RRU Futures Report"
(Appendix I).

The chief theme of the Unit research effort is

"to improve predictions". this theme applies to
improving the prediction of the performance of

road materials, roads as built, bridges, traffic
engineering measures, trip generation from different
types of land use, etc. A list of current projects
considered to be of some interest, even if only
marginal, is attached as Appendi§wi%kw,

TECHNICAL COMMITTEES

The Unit's research activity is generated and
supervised by four technical committees.

Pavements Committee deals with pavements starting
from about one metre below finished surface level.
This includes foundation materials, sub-base,
pavement layers, and surfacings and includes sealed
roads of various kinds and unsealed roads. There
has been an ongoing emphasis on selection and use
of less-than-best road aggregates. Some RRU
publications dealing with this topic are listed

in Appendix III along with other topics of interest
to forestry people.

Traffic Committee has special interest in trip
generation traffic flow, and road safety. In one
of its projects on "Taffic Generation in Rural
Areas", it found that forestry produced about

15 times the weight of loading applied to the

road serving it that any other usual rural activity
would produce. The Committee is also interested in
facilities for trucks, such as intersection design,
road widths, turning paths, marshalling areas, etc.

Administration Committee has a somewhat wider scope
than just administration and includes financial
matters and economics, particularly economic
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appraisal methods. Four year's ago, studies of
costs associated with road accidents revealed an
annual cost of near $500 million. This is more
than National Roads Board spends on roads. A
manual for ecomonmic appraisal of roading funds
is nearing completion and is being tested in

use by Ministry of Works and Development and

by some local authorities.

Economic appraisal from the national interest
viewpoint is different form that which might be
used by a transport operator. The national
viewpoint excludes the tax component of all the
items included in the evaluation. These items
are; users time costs both working and non-
working, fuel, tyres, lubricants, ownership costs,
accidents, repair and maintenance of vehicles and
the road, interest payments, etc.

There are problems in assembling good representative
ownership and operating costs for vehicles. LIRA

and RRU may be able to join forces in researching
such costs for forestry industry vehicles.

A further project regarding vehicle operations

is a computer program, entitled TRARR, which
simulates the flow of traffic on a length of

road. It requires data on vehicle types and their
performance, and a description of the section of
road including grades, alignment, surface type,
lanes and lane width and volume of traffic in

each direction. It provides output on vehicle

speed, passing manoeuvres, vehicle time and fuel

use and is hence a very valuable tool for assessing
the need for, and likely benefits from, undertaking
some types of road improvement. This program is
being used by Ministry of Works and Development

but requires reliable data inputs. Here again, LIRA
could assist and could find some use for the program.
The paper included as Appendix IV sets out some
information about TRARR and the World Bank Study
which produced the HDM computer model for total

road expenditure assessment.

Structures Committee deals with bridges, water, scour,
earthquakes, walls, major earthworks and similar
topics.

SOME ACTIVITIES OF PARTICULAR INTEREST

Earthworks are a particular problem for New Zealand
roading engineers because of the very wide range

of materials that occur throughout the length and
breadth of the country. A volume with the title
"Geomechanics for New Zealand roads" is being
produced to help engineers and engineering staff
and it should considerably assist forestry people.
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As an adjunct to this, the Unit has promoted research
into the soft rock mainly found in the North Island
and commonly called papa. We hope to find improved
ways of dealing with papa when roads are required

in that type of ground.

The next important matter is the use of locally
available materials for some or all of the pavement
layers. Working up from the bottom progressively
better materials should be used, using the cheapest
materials as effectively as possible to save costs.
Economics of the cost of materials and the road
surface they provide need careful attention.

Road Research Unit has promoted improved knowledge
of poorer aggregates and has funded field trials,
along with laboratory and test track studies.

In the field trials, the Unit becomes a partner
with the road building authority. Subject to a
few important conditions, the Unit will fund the
cost of extra investigations, design and testing
and will assist with subsequent evaluation and
reporting. The road authority pays for the work,
and it will usually cost less than what would
normally be done. If the test sections fail
prematurely, the National Roads Board will pay
for the restoration. This way we all learn
something about road aggregates that might not
otherwise be used and ultimately save on roading
costs.

Poor materials can be improved by various stabilisation
processes using lime, or cement, or chemicals, or
bitument, or combinations of them. A manual, titled
"Lime Stabilisations for New Zealand Roads" has been
published by the Road Research Unit. Through adopting
its practices, some road authorities are building

roads at one-third to one-quarter of the previous
methods used. This 1is a parallel volume on cement
stabilisations.

Testing of materials can be carried out at the
Canterbury University test track. In about three
months it can subject six examples of possible
county road pavement to the equivalent of 20 years
trafficking.

Maintenance of pavements is also a very important

matter. The Unit has had prepared a manual on repair
of sealed roads and its author is now preparing a
comparable manual on unsealed roads. This latter

volume will be particularly useful for forestry
people.

In maintaining roads, it is important to provide a
smooth running surface. Any ups and downs waste
energy. This applies whether it is the road
grading or just the axles vibrating up and down on
a rough surface. The last sheet of Appendix IV
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presents a graph of the World Bank's findings on
this matter. Certainly bumpy roads are costly for
the user.

DISSEMINATION ACTIVITIES

Road Research Unit publishes a Newsletter of 28 pages
guarterly in February, May, August and November.

This publicises research results and the availability
of reports of the research studies. Valuable findings
which should be widely used are promoted through

the holding of workshops or seminars.

The need for training of road maintenance personnel
was revealed by a research project reported in two
RRU publications under the titles "Rural road
Maintenance : What are the Problems" and "Urban
road Maintenance : What are the Problems". 1In
response to the findings, National Roads Board has
taken a number of initiatives to improve training.

Firstly, it established a Road Training and
Education Committee to monitor and promote training.
Secondly, it established training committees at

the local district roads council level; there are
21 district roads councils covering the country.
Thirdly, it granted $250,000 to the Local Government
Training Board for the production of workers
training guides, and made provision for the
development of training materials for other

levels of roading staff. And, fourthly, it has
funded the preparation, publication and distribution
of pocket-sized workers training manuals as a
co-operative efforts with the N.Z. Institute of
County engineers. These documents are references in
Appendix V.

CONCLUSIONS

National Roads Board through the Road Research Unit
has been promoting the discovery and application

of best practices for roads in New Zealand. Some

of its findings, publications and practices are
applicable to the forestry industry. Likewise, there
are matters which the forestry industry has

special knowledge of which would assist the Road
Research Unit and roading authorities. There will be
considerable value in improved communication between
LIRA, RRU and the various agencies they serve, both
in education and training, and in research work and
field demonstrations.
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| in December 1983 the National Roads Board requested that the Road Research Unit N
prepare a report describing its expected future directions and aclivity programme for '

the next five to 10 years.

The Unit made recommendations which the National Roads Board considered in
close detail. The consequent resolutions made by the Board are also recorded here
and now _fogm the final section of the report.

o noo

ROAD RESEARCH UNIT: FUTURES REPORT

INTRODUCTION
The Road Research Unit was established by the National
Roads Board in 1962. In its early years the Unil had
considerable difficulties in iniating research activity, but it is
now a clearly fidentified 'organisation for promoting and
managing road research, with capabilities for maintaining an
annual budget expenditure of approximately $750,000.
The objectives of'the Unit aé agreed by the Board were:

1. To commission, organise and encourage research (hat

will contribute to the cfeation .of an efficien! transport
system by improving the quality and efficiency of the
roading network.

2. To ioster the proper use, mamlenance and operatlon of
that system. -

3. Toinform interesled partles and the communily of recent
developments in the adrmnlslratlon operation, mainte-
nance and development of the roading system and
particularly the resulls ol rescarch.

Functions . .

In order to achieve these .objeclives, the Unit has the
following functions:

(a) Appraisal of roading related problems;

(b) ldentification and seleclion of research projects ad-
‘dressed to solving idenlified problems;
Recommendatjon and' administralion of an annual pro-

., gramme of fesearch projects recognising the need for
continuity of work amongst eslablished road research
agencies;

Allocalion and - management ,of selecled projecls
amongst organisations with the requisite skills;
Collation of existing road related research;

(} Fostering of interest in road research through grants for

study, travel, and University scholarships;

Summary and dissemination of project resulls directly,

-and in a form suitable for polential users; and

‘Dissemination of useful research data from any source,

. ! i
Brief History ... '

When the National Roads Board’s functions were es-
tablished in the National Roads Act 1953, two ilems were
specifically related lo aclivities now,carried oul by the Road

Research Unit; namely:

@ Toinitiate and conduct research into roading problems in

New Zealand.
e Tocollectinformation relahvle lo roading developments in
other countries and to make that information available to
'roading authorities in New Zealand,
Additionally research aspects were associated with at least

five other Board functions, - .o

In 1962 the Board decided to establish the Road Ress
Unil to progress these research objectives. Initially pr og
achieved on snecific research ilems was slow. but publical
of Road Research Unit Newsletler achieved the objective
the second function stated above.

To give further impetus to research activity the Un:
established four lechnical commitlees in 1968. The comml:
lees’ fields of coverage were Pavements and Construction;
Tralfic and Salely: Economics, Finance and Administration;
and Bridges and Structures. The committee names have now |
been shortened lo Pavements, Tramc Administration and
Structures. '

The aclivilies undertaken by the Unit since that time are -
recorded in this report and elsewhere. demohstrating a
conllnumg advance towards meeting the research obliga! ions'
sel down in the National Roads Act.

STRUCTURE OF THE ROAD RESEARCH UNIT

Membership

The Unil is comprised of up 1o 12 members who are
appointed for a three year term by the Board. This member-
ship consists of:
The Chairman — Direclor of Roading or his nominee: cne
representative each from the Municipal Association of New
Zealand, The New Zealand Counlies' Association,' Consutiing
Engineers, New Zealand Universilies, Ministry of Works anc
Development, Ministry of Transport, New Zealand Con‘rac-
lors' Federation; and the four Technical Committee Chairmen.

The structural relationship between the Board, the Unit, anc
ils commiltees is iliustrated below.

NATIONAL Hloxxos BOARD
ROAD RESEARCH UNIT

l I I ]
Pavements Tralfic Administration  Structures
Committa Commiltee:  Committee ~ Committee

Each of the Unil's four technical committees comprises
members who have been selected to give a broad rahge of
inlerests and expertise. By these means the most pr essing
requirements for research elfort are made known 1o the Road
Research Unit,

The Technical Commitlees establish sub- -commitiees and
research group meetings as appropriate. 1 | b

ACHIEVEMENTS TO DATE

Since the Unit's inceplion 273 research reports have been

completed. Thore are 220 currently active projects. Over 80

'
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reporns have been reproduced for distribution as Bulletins and
Occasional Papers, All completed projecls are recorded in
Road Research Unil Newsletlers and nearly all are referred to
when practices and specilications are being updated. The
Unit has promoted workshops, seminars and symposia lo aid
in disseminating good practices and research findings.

The bar chart (see fig 1) shows expenditure and number of
projects over the past 10 years. Achievements could have
been substantially greater, but annual research allocations:
have never been fully expended due to limitations on
personnel resources to carry out research projects.
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' THE CHANGING SCENE

i
1

Changes are conltinually occurring in the many and various
aspects of transport, road construction, maintenance, opera-
t.ns and management. Research is required in response to
some of these changs, and acls as an initialor for other
desirable lmprovemenls '

) 0

Some of the more significant factors which have affected
research activities and should be taken into account for future
research directions @re .

(a) Changes in the mode and amount of lransport par-

ticularly road versus rail., .
(b) Transpont econémlcs requiring larger trucking units,
heavier axle loads, with consequent efféct on pavements,
road geometry, bridges, safety and the environment.
Road classification, and roughness and the continuing
‘use of unsealed roads.

' '

(c)

(d) Vehicle design and vehicle suspension and its effects on
pavement wear, and roading structures,
Changing characteristics within the driving pobulahon '
The appropriate uses for modern construction equip-
ment.
Social and economic factors, in as much as they affect
transport, are creating altered demands for the use of
road and streel networks for which there is a need to
develop appropriate design methodologies. The applica-
tion of fixed highway design standards is wasteful in this
area. ]
(h) The elfects advances in technology are havmg on'
laboratory and field testing methods.
(i)

@)

lification of roading expenditure.

The growing application ol computers and micro com-
puters lechnology to areas such as tralfic signal controi:
management syslems; records; data collection anc

manipulation; information data bases elc. -

The greater @mphasis now required for economic jus- |



FUTURE RESEARCH DIRECTIONS

{
The directions for fulure research activity have been
considered taking into account the changes referred to above,

In Table I the individual research areas are grouped under
nine general topics. The resource input in dollar terms has
been shown for eacn year over the past live years together
with the Unit's assessment of the level of input considered
appropriate over the coming five'years from 1985 to 1990. The

" future input is indicative only in 198,4 dollar values.

Although the Board request suggested a 10 year term for
future predictions, the Unit felt it was unable {0 make gefintive
assessmenls beyond the five year period. Within that time if &l
topics suggested are pursued, and research resources are
available, an increase to an annual expenditure of $1.3 million
is proposed, with a tolal resource use of slightly in excess of $5
million for the five year period.

Tables 2 and 3 provide an outline of the Unit's expenditure
incurred by the various types of agency carrying out research
on ils behaif, as well as a breakdown of the costs involved in
the various types of aclivity associated with completion of
research projects.

v » ROAD RESEARCH UNIT
o - SUMMARY OF PAST ACTIVITIES AND FUTURE EMPHASIS ‘
General Topic Area Indwigtual Hufkcmch Groups Past Future - Suggesled Expected Totat
[ {from seclion 2 of Report) Expendilures Trends Expendilure Expenditure ‘Expendnure’
¢ ! 1980-85 1985-1990 level at Proposed
($1000) {$1000) 1990 1985.90
' l.lAgg‘ngales 331 Substantiat 640
increase
2., Sudacings 59 Substantial 300
| increase
PAVEMENT MATERIALS 3. Drainage and Water Movement 56 Small increase 80
¢ 4. Earthworks and Subgrades 86 Smali ncreise 100
5. Stabilisation ] 225 Steady Inpul 225 340.000 1.345,000
6. Construction and Maitenance 86 Gradual increase 180 . it '.
ROADWAY PROVISION 7. Pavement Design 119 Sleady Input - 120
AND UPKEEP . 8. Pavement Management 26 Increasing 170
9. Management ol Mainlenance 113 Sleady 110 - 142,000 580,000
" ) 10. M‘aintenance. Repairs and - 93 Substantiat 250
. | ' Strengthening of Structures increase
STRUCTURES 11, Structural Behaviour 139 Decreasing 50
12. Seismic Sludies 288 Steady Input 300
- 13. Geomechanics 102 Steady Input 100
. 14, Scour ! 178 Steady Input 180 192,000 850.000
15, Trathc Delection and Monitoring 173 Rising Stightly 250
TRAFFIC 16. Freight, Parking and Land Uses 175 Steady Input 180 102,000 430.000 )
! 17. Driver Bghavipur 46 Rusin? 120 ’
Significanlly ,
+ { ROAD USERS 18. Pedestrian Facilities ' 11 Small increase 30 .
, 19, Trathg Operalions and Safety 208 Increasing 300
| 20. Accidenl Predicli'oh and Costs 76 Increasing 300 210,000 750,000 |
' ' 21. Vehicle Operating Cost 1 10 Increasing 80
ECONOMICS AND 22.'Economic Evaluation 82 Steady 80 .
MANAGEMENT 123. Computer Soltware — Input -— Necessary 50
24. National Needs angd Policy - Dependent on 150 .
! . NRB decision 115.009 ( 360.000
MIS'CELLANEOUS 25, Miscellaneous Projecls 56 Small increase 100 28.000 100,000 ¢
T v
26. Inlormation Mar:'agemenl 6 Subslantial 200
. increase
PUBLICATIONS AND 27, Publications ang Publicity 138 Substantial 250
| INFORMATION . increase ,
. 28. Workmens Manuals 17 Steady Input 20
29, Seminars and Training 1" Increase needed 25 162,000 495,000
QVERHEAD COSTS Meelings —+ Road Research Unit 107 Steady Input 120
I and Committees 26,000 120,000
Totais ' 3,017 1,318,000 5.060.000
!
: ' ! a
t
H I
TYPE OF RESEARCH: RESEARCHING AGENCY FUNDING
al FIVE YEAR PERIOD (1979-1984) FIVE YEAR TOTAL (1979-1984)
N $000's $000 s
! ' 1
I"| Laboralory, Analysis and Theory 755 Government 451
Field Installations 730 University 1,057,
Monitoring ' 485 Consultants 1.068
Equipment Development and Purchase 409 Others 179
, 1] [Paid Servicing ! \ 74
: Publications Development 230 Tolal for Research 2.755
Publications ) 138
"S”‘Of_ma“on ‘ o 6 Extra Activity
' eminars etc .+ ) 38 Seminars, Meelings Publications etc. 262
, Meetings 152 -
‘ TOTAL $3.017.000
) . .
Cr i TOTAL $3,017,000 i
by It
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The research and other activities which are considered
importan! are described in the following sub-sections.

For each topic area a brief description s [ -ovided indicating
the reason for research being required in ihat topic, the
emphasis placed on thal topic area in the past, expected
further work and the benefits from it! In addition there are
activilies such as publications. meetings, elc, which are under
the direct charge of the Unit. :

The subjects are inlerrelated in many ways and lhe
subdivisions are therefore in some respecls arlificial, but lo
cescribe all the imerconneqliohs would make the report too
voluminous. ' '

[
3

1 Aggregates ) ' '

A major part of the past research effort has been directed
toward this topic. Road Research Unit Bulletin 50 reviewed
progress in the understandihg of aggregate performance and
described techniques for selection of malerials lo serve a
given function within a pavefient. Gonsideralion of production
improvements or ‘chemical modificaticn were advyacated for
various situations. Although some fundamental studies will be
encouraged the continued effort Wwill concentrate on the
monitoring and prediction of performance of marginal aggre-
gates and the effective ulilisalion of focal resources. In this,

" and a number of other areas, continuing use will be made of

ine Canlerbury accelerated trafficking facility. The findings of

past and proposed resegrch when introduced into practice

result in reduced costs*9r extended pavement life. ‘
[ |

2 Surfacings o '

Modest investigations into- elastic properties of asphaltic
concrete. jointing of asphallic concrete, stone polishing,
surfacing permeability and a preliminary sludy of palching
mixes have been part of a relalively low key approach to this
'opic to date. The need for a substantiglly increased elfort has
beenstrongly advocated by practitioners and steps have been
taken lo expedite progress:

A Review Group consisting of representatives from many
New Zealand authorities with relevant expertise has re-
commenced a priorily ranking for application of resources
amaongst the many topics suggesled for research. Research is
expected to proceed in accordance with these recommenda-
tions. and improvements included in the redevelopment of the
Canterbury test track will facilitate its Use in some projecls, As
surfacing costs rise, new or improved ways must be found to
aghieve the desired surface conditions in the most economical
manner. , :

'
3 Drainage and Water Movement/

Water in pavement layers and underlying materials is a
mejor cause of pavement deterioration. Support should be
given to a continued significant input into the study of water
movement and entry of water into pavements, and the water
condition of pavements and subgrades. Very little basic data
is available on water in pavements or subgrades and further
data collection will be requirdd, These investigations are
fundamental to an understanding of pavement behaviour and
are closely related to other pavement research lopics.

1

|
| '
4 Earthworks and Subgrades
The preparation of a draft Technical Recommencation on
Geomechanics for New Zealand Roads brought together
known basic principles and information. Since this time only
minor projects have been commissioned apart {rom the

studies of soll rocks (papas). Only a minor continuing effortis ' -

currenlly envisaged since the application of such research
would not be widespread in a time of low construction actlvity.

5 Stabilisation ‘

A concentration of resources on this topic has resulted in
the publication of technical recommendations for New Zea-,
land praclice on lime and cement stabilisation of roading
materials. Practitioner education and dissemination of in-
formalion through seminars and performance monitoring’
projects has been actively pursued. This has already resulted
in considerable savings for road authorities. A continued lowet
priority effort will see the completion of recommendations for
sltandard tesling procedures, the study of new stabilising
agents and the conlinued performance monitoring of existing
and new test sections. The conditioning of lower grade. lower
cost malerials o serve as satisfactory pavement layers will
continue to save roading funds. o
6 Construction and Maintenance of Pavements B

The major achievement has been the preparation of-a guide
for the maintenance and repair of sealed pavements:A.similar
document on unsealed roads is nearing completion bt it has
identlified a' need for much more work. These documents
inform and provide guidance to all roading authorities and
their personnel about best available current knowledge
suitable for New Zealand conditions.

In addition, there is substantial concern that {he findings
from other topic areas should be more actively translated into
improved maintenance and construction technigues. The
extent and nalure of problems in the construction and
mainlenance of both sealed and unsealed pavements needs
to be examined and this merits substantially increased
attention in the future because user costs and maintenance
costs are highly sensilive to the practices adopted.

7 Pavement Design '

Pavement design courses, performance monitoring, es-
tablishment of malerial characteristics in the laboratory, and
pavement temperature sludies have contributed to a signifi-
cant effort in the past. Research inlo the determination of
"esign parameters should continue with an emphasis on the
collection of performance data for correlation with current and
proposed pavement design philosophies and concepts of
pavement behaviour. The formulation of correct concepts will
assist local roading people to understand the nature of their
special problems but is not a major activity.

8 Pavement Management

The importance of this topic as a subset of roading
management is now generally accepted and work to date has
involved the consideration of pavement management! ap-
propriale to small and medium sized local authorities.
Improved techniques for economic assessment of alternative
maintenance strategies have been developed for use by
practitioners, but there is slill a need for further work on the
definition of appropriate technical procedures and evaluation
of their effectiveness. The development of guideliries for the
maintenance managemenl of unsealed roads which comprise

53% (43,493 km) of New Zealand'’s road network has become

an imporiant lopic in its own right and will require a substantial
input of resources,

I

1
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9 Management of Maintenance

Because of the very high proportion of funds now being
gpent on road maintenance factivities a major eHo_rt has L?een
made to improve perlormance in the many and varied aspects
ol maintenance. Documented management prpcedures are
being developed which include task idenlifiqanon, resource
* allocation, and target standards. On complet_lon lherq yvull be
an introductory and educational phase with specmc.c‘Je-
monstrations and the need for assistance to local authorities
having particular problems. .

10 Maintenance, Repair and Strengthening of
Structures ‘ i

Limited attention has been given to areas such as concrele
guality, expansion joints and repair techniques. With the
ihcreasing trend towards rehabihlalloq and slre_nglhenmg'
rather than replacement of brid‘ges this is an area in need Qf
increased atlention. Steps are being taken to address this
reed and a substantial increase in aclivily is proposed.
11 Structural Behaviour o

Considerable effort has been placed on aspecls such as
prestressed concrete bridge analysis and de;ngn. creep and
shrinkage in concrele, and the design of multibeam bridges.
Work is required in the area ol bridge loadings, loading
combinations, impact effecls and in the assessment of tlhe
capacily of existing bridges. Prool loading and destruc‘twe
tesling is an impoitant arez 1o be pursued \yhe{n appropriate
bridges are avdilakie. A sleady level 'ol aclivity is expected in
this area so that existing bridge life can be extended where
possible.

12 Seismic Studies o ‘ s
"' Considerable progress has been made in this topic which
covers the seismic design of brfdge su.bslruclur.es and
superstructures. Continued effort .is required to_improve
design procedures for seismic resistant brldge§. Reseafch
into the performance of structural members, soil/foundation
interaction and the behaviour of brigge structures throygh I:qld
lesting is required. Shaking table Iaboralory sludies with
simulated earlhquake molions, are commencing and initial
results suggest behaviour seriously divergent from expecla-
tions based on previous static tesling. Eurlhgrwork is required
to resolve these complex problems. It is expecled thal
research effort will remain reasonably steady for a few years
be(fore declining. ' :

i
13 Geomechanics

Research aclivities have been dirécled inlo establishing
enginecring properties of soft rocks (papa). slope stability
problems, site investigalipn techniques and aspects ol soil
"structure interaction. The solt rock work is near conglusmn but
ongoing elforts are required in the other areas. Soil structure
interaction requires tield tesling projects lo furlhe( understand
behaviour and er ak.e sile investigation techniques to be
evaluated. Field esling projects are expecled o Create
demand for increasing expenditure in this area.

[
[

ur . .

14Dszﬁr?age to bridges and their app'roaches due.to flood
walers (scour) is an ilem requiring svubslannaI‘remedlal action
each year and considerable disruption to tralfic resulls during
the resloration process. Research o dale .has p(oduced a
good understanding of scour related lo bridge piers. Mos!
flood damage costs are associaled wilth scour at bridge
abutments. Laboratory research. efloris are requured'to
understand the abultment scour process. Field scour studies
are required o test theory. Design ‘mqlhods need lo be
developed on the basis of research findings. Activity in the
scour field is expected to remain al about current levels.
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15 Traffic Detection and Monitoring

Reliable recording of vehicle behaviour is a conciion
necessary lor activilies ranging from oplimising performancs
of simple inlersections through o specifying the volume anc
mix of vehicles on a rural highway.

In order to provide the quality and quantily of data reguirec
lor the adequate description and prediction of tratfic move-
ments, the Unit intends to continue and probably intensify its
programme of research inlo the development anc renge ¢!
convenience of automated vehicle detection anc traceing
lechniques, using beth convenlional and video means. This
work involves a carelul aralysis of the responses of geteclor
loops, the reliability of response ol detector units ang the
development of appropriate logging and realiime ca's
processing programmes. The end use of this WOrK is presently
envisaged lc be in the optimising of the regulation of
cconverging and intersecling traffic through volume anc
patlern responsive signalling systems, and the provision cf
re!iablev field data against which the validity of thegreuc.'
models may be lested.

16 Freight, Parking and Land Uses

Commercial vehicles comprise a substantial component ¢
total fraific volume. Tiie Unit has necessarily been concerns:
that the characteristics of such traflic be accurately identified
50 that it may be oplimally routed and serviced, so minimising
direct and indirect community costs.

To this end, it will continue aclively to promote research into

such matters as the volume and pattern of commercial vehicle
movement as a function ol lreight type, origin and destination
-with a view to recommendations on matlers of road type,
networking and facilities for the conveying of freight in and
through both rural and urban areas. This work involves both
the examination ol overseas practice and active local
fact-finding exercises.

17 Driver Behaviour
" The Jdriver-roadway-vehicle syslem is a complex one, but
even a superficial examination of ace;sant and n2ar.miss data
indicates that analysis of the driver-roadway interface may
reduce the number of accidents traditionally altributed 1o
driver error.

A modesl programme of research has been progressing in
this area for a number of years, and the recent investment in
equipment has permilted at least a beginning to the real-time
examination of human response to roadway leatures. Fulure
work in this area, prompted in part by the fact that roadways
are used by an increasingly ageing population, will focus on
the best means of communicating with the driver through
slalic signs, markings, and signals, and on what cognitive
processes are involved in detecting or failir. 110 detect hazard,
The end-product of the former work vsil' De 2mpirically-based
recommendalions for lhe design of signs and markings: the
end-product of the latter may include geomelric design
recommendations. A much-intensificd programme of work in
this area is foreseen.

18 Pedestrian Facilities

The pedestrian (and cyclist) of any age is a vuinerable and
sometimes erratic road user who s expensive spatially to
separate from molor tralfic, Inadequate temporal separation
may also prove expensive through Ihe occurrence of collision
with motor vehicles or of delay to tralfic flow.

It is therefore desirable on economic as well as humane
grounds elficiently to schedule roadway sharing, particularly
by vehicle and pedestrian. In (he absence ol ready-made
imponable solutions o this problem, the Unit has initated a
programme of delailed research inlo the means ot measunng
the efliciency and salely of pedestrian facifities of various
designs, ranging from the current zebra crossing through (o
signalised devices such as Pelican crossings, and examining
their utility in New Zealand. While no formal programme of
research into facilities lor cyclists is planned, he option o

engage in such research will be exercised should specilic
issues arise,
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19 Traffic Operations and Safety )

Given the general goals of traffic engineering as the safe,
orderly and expeditious flow of traffic, an ac ive programme of
research designed lo altain these gorls has occupied an
important position in the Unit's programme in the past.

. Whether dealt with singly or in combination, the influence of
physical factors such as roadway geometry and intersection
management, and of temporal faclors such as varying vehicle
volumes and sizes, on the efficiency and salely of traffic
operations will continue to be subjects of considerable
interest, and will continue 1o rely heavily on both professional
and theoretical input. Topics of developing interestinclude the
identification and remediation of hazardous locations and

“+; means for minimising vehicle build-up and delay. These will be

' examined using both local and area-wide data, and remedies

|
P

sought through whichever local and area-wide measures are
empirically found to be most effective.

20 Accident Prediction and Costs

Economic analysis techniques are being used more and
more frequentlyin providing advice towards choosing projects
and activities for funding. One of the savihgs is in the expected
reduced accident numbers and in costs of accidents. Accident
costs can also direct atlenlion to blackspols and their
economic improvement. Research efforts in New Zealand

have so far concenlratqd on the various elements of accident .

costs and some refinement of data and its use is required.
Improved methods for predicting accident reductions likely

to result from remedial actions is the next major activity in this

field and will require a continting monitoring programme.

21 Vehicle Operating Costs , ‘

. For economic appraisal purposes it is necessary to have
reliable vehicle operaling costs. These costs are required for a
range of vehicle types (light cars through to heavy trucks),
'operating on various grades and alignments and on different
road surfaces. Reliable and efficient methods for obtaining
these data must first be established and procedures de-
veloped for data updating as the vehicle fleet changes. A small
continuing programme is proposed. :

22 Economic Evaluation )

A code of practice is nearing completion for use by all road
authorities in undertaking economic evaluation of road related
expenditures. The methods being developed for use are
standardised in principle but rely substantially on input data
and on field measuring technigues. Examples of applications
of the methods need to be assembled and published so that
practitioners can more readily perform their own evaluations.

‘There will be a continuing need'for a modest effort to keep the
manual up-to-date, ' '
b ‘

L

t [

23 Computer Software .

Some Local Authorities and central government are de-
veloping packages and programmes which assist in keeping
fecords, managing, analysing and designing for various
aspects of roading. |l is proposed that some assistance should
be provided toward standardisation through the interchange
of developed and tesled soflware packages arranged be-

. teen authorities. This i¢ not expecled to involve a large

programme of work,

'

24 National Needs and Policy . ‘
The Unit has not engaged in research regarding future road
+ trangport demands other than developing economic evalua-
tion methods which ensure funds are wisely spent. Research
"could be undertaken on overall national needs for improved

roads eilther lor salety, capacity, load carrying, access or

. environmental reasons. This work, would assist decision

makers in deciding the relative emphasis for expending a fixed
budget or for determining the size of a budget to meet specilic
objectjves. ' T

’

25 Miscellaneous Projects )

From time to time feasibility studies and inilial investigations
are undertaken to explore possibilities for major work if the
need or likely benefits are indicated as worthwhile. There are .
also some medium sized projects not falling within the major
topic areas, such as a study on use of road space, project
management, community benefits of roading and disbenefits
such as noise elc. There will be a continuing need to fund such
exploratory studies.

26 Information Management :

Access o existing information plays a vital part in improving
knowledge both for practitioners and researchers. In recent
years information data bases, held on computers and
available by telephone dialling, have enabled far greater
access 1o information. Increased effort is required by the Unit
both to gain access to the available sources, to distribute this
information and to place in the dala bases such New Zealand
information as deserves wider dissemination. Obtaining hard

* copies of microfiches of the desired publications also deserve
greater emphasis. ‘

A sustained effort is required to facilitate the availability of,
and 1o monitor, the information coming to hand in the wide
range of road related topics relevant to New Zealand's needs.

This effort is not necessarily associated with the panicular
research projects currently being pursued and é&bitional
people are needed to provide this monitoring effort.

27 Publications and Publicity o

There is a continuing emphasis in the Unit to prepare
publications, based either on practice or on the outcome of
research for use by practitioners. The amount of effort

f

)

devoted to this activity depends on the capabilities of the likely '

users. Some research reports can be used as received while ,

others require substantial editing. Management of existing '

and new information, and its wider promulgation into practical
use, should be improved and warrants special emphasis by
the addition of greater staff resources in the areas of technical

writing, editing and journalism. ’ '

28 Manuals \ ik

In conjunction with County and Municipal engineers good
progress has been made on the preparation and publishing of
small manuals for use by foremen and workmen 1o improve
practice. This activity will continue until the series is complete.
Manuals have been prepared for road maintenance and
economic appraisals. As additional topics needing documen-
tation are identified further manuals will be prepared. Of major
immediale importance is the assembly of a bridge mainten-
ance manual suiiable for use by field staff in day to day
maintenance.

29 Seminars and Training

As well as arranging the four yearly New Zealand Roading
Symposium the Unit has promoled seminars and workshops
on specific topics. These are held either on completion of a
project when the results are 1o be introduced into practice. or
as research is being undertaken to obtain input from
interested parties. This aclivity will continue, but with the
added intention to bring some research resulls to a stale
where they can be used direclly by the Board's Road Training
and Educalion Commitlee and educational agencies. The
benefits which can be obtained from research only occur
when people change lo the better praclices, and seminars and
tfaining courses are seen as a major contributor o introducing
these changes.
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RESOURCES FOR RESEARCH
. The research programme which can be undertaken by the
Unitis dependent upon,resources of various kinds.
These are set out under the headings of personnel,
equipment, and funding, firstly by describing the past and
present position, and secongly the futuré needs.

Past and Present Position
t Personnel - Co
Three distinct groupings ol personnel, contribute to the
Unit's research programme. The groups are identified by the
type of responsibility they havk, namely:
(a) Research Management.
(b) Research Execution.
{c) Research Activity Support. :
Some individual people may be involved in more than one of
these groups. . .
(a) Research Management involves the identification of
potential research lopic areas, possibly in the insligalion,
: but certainly in the programming, monitoring and evalua-
tion of research work required in these areas. These
tasks are undertaken by members of the Unit, its
Technical Committees and sub-committees, at no charge
1o the roading funds olher than that required 1o meet
actual costs of attending their scheduled formal meetings
or ad hoc meetings with researchers. About 5000 hours
of experts’ time is provided in this way for research
management at very low cost to the Board.
b) 'Research: Execution is the actual carrying out of

, research by, or under the close supervision of private

consultants, university staff or people employed in local
,'or central government agencies 'such as councils or
departments. This work is paid for in par, or in lotal, at
varying rates. Thus consullants are usually paid at
professional rates; local government and central govern-
«ment at ordinary wdge rates plus materials elc; univer-
! * sities often donate substantial amounis of stalf time and
' other facilities, receiving relalively low payments for
student support, It is extremely difficult to eslimate the
* number of donated hours, ‘or the value of unpaid for
' services. v Ty

itis a matter of serious concern to the Unit that in some
. .research areas the number of experl researchers is
¢+ comparalively low, and thal -gdeople who are both
appropriately talented ‘and interested are available to

undentake research only on an intermittent basis.

(c) Research Activity Support (e,g. of a technical or
secrelarial type) is provided, both for research and its
management. These cosls, are usually included in

" projects undertaken by consultants. For universilies and
government agencies these cosis may be, but frequently
are nol, included in the project cost depending on the

o+ arrangements made when establishing the research
., project. o
. Stafi support for committee and sub-commitlee aclivities,

1\ +such as lechnical suppont, clerical: work and contract
management, publications and 'similar works is provided
almost entirely from within the Roading Directorate of

' Ministry of Works and Development. When there is

. insufficient Directorate staff available exlernal consultant

servicing has to be oblained as if it were a research

Ty project. The total support staff time commitment is

. equivalent to seven full-lime people, but this is spread

» amongst a number of people who may be involved as a
part of their wider range of duties. Nine technical people
.are involved and their commitment varies from 5% to
75%. The total input approximates three fully committed
technical people. There are lwo wholly committed
clerical/adminstralion appointees, namely the Unil's
'secretary and an assistant research olfficer. Other
'+ services such as typing, accounting, newsletter ediling
elc, amounts lo perhaps two equivalent full-time people.

l

o

Equipment

From time to time the Board makes substantial financial
contributions towards the cost of equipment required for
research (e.g. Canlerbury Test Track, DARTEC Tester,
Traffic Data Caravan etc). Typically these payments are only
part of the cost for a paricular item of equipment, or may be
the full cost of an item being used in conjunction with other,
items not funded by the Board. Where the equipment is used
for a suite of projects good value is received and there is fairly
full usage. Where equipment is associated with a series of ,
short term or dispersed projects there have been difficulties in
obtaining oplimal usage, and hence full value, Jfrom the

equipment. Cu tody of this equipment is left with the research |

agency involved, pending its possible need on other roac

research projects. b

Some projects, and a considerable amount of desirabla
field measurement and monitoring are not undertaken oe-
cause of alack of resources, both of people and of equiomen:.
Much research can only progress through the development of
quite sophislicated measuring devices or systems. Newly
produced equipment in the commercial field is often expen-
sive to purchase, and development of dedicated special
equipment is also expensive. Proving the reliabilty of new
equipment from either of these sources can also be expen-
sive, but is the nerassary precursor to improved 'measure-
ments in roading practice,

Funding

Current procedures require the Unit to obtain Boarc
approval for a yearly budget in December of each year, the
amount sought being based on intended research activity.
The Unit then apportions the amount approved among its four

technical committees based on the best selection of projects '

submitled. Each new project has then to be incivicua.iy
approved by the Board in regard to its objectives and s
eslimaled total cost. The Unit and its technical committee
select researchers and manage lhe programme within th
limits set. \

The Unit has never expended its full financial allocation in a
year bul has g~ 1erally achieved 90°. Thus it can be saic that
funding levcist ave notbeena limiting factor on research. Tne
limit arises move from the length of time taken to deveion
projects and obtain approvals through the system of commu'-
tees, the Unit and the Board, and from the lack of personne!
with skill or experience necessary to complete research in the
desired fields. Y b
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FUTURE ORGANISATION AND RESOURCE NEEDS

Road Research Unit Organisation

1

t

. commitea slaff.

From time to time there have been suggestions that the Unit
should be established as'a separate eptity and have a {ully
wiaintaining such an organisation and
ensuring a sufficient range of skills was available would
require a substantial establishment.

Past considerations ,of this concepl have led to the
conclusion that while it would provide a stable base for
ensuring that research can be underlaken with guaranteed

cafeer opportunities for people with a comitled interest in
research work, the overall cost of the'research programmes
undertaken must rise significantly. Addmonally there could be
a tendency for research stalf 1o lose contact with day-to-day
‘realities of the roading operations with research emphasis
drifting away from practitioners’ Ineeds

The present structure of the Unit has developed over the
years to match the research topics requiring attention and the
rather limited resources available to carry out the work. In the
current review ' w s concluded that this structure is basically
suited to hand: ng the research activities seen in the future,
“'and that while alternative structures could be adopled it would
‘be unwise {o make major changes with their shor-term
Jdisruptive effects merely for the sake of change.

' " Assuming the existing structure is réetained, improvements
are considered necessary to overdome a number of current
problems and operational deficiencies.

1 »
'

Present problems . o

The Unit believes that a number of factors combined to
hinder progress and achievement from the research activities
it undertakes ort the Board's behalf.
(a) Servicing Stati . wot

The Unit and its Technical Committees require greater

" servicing stalf resources to operate effectively. This situation

has been referred o in earlier parts of the report but the stalff
structure needed {o handle presenu research programme
fevels is:

An overall research dlrector

Four technical secretaries; :

Access to a further group of technical personne! equiva-
. lentto four full-time people; |

Three administrative or clerical secretaries;

A technical'writer; and

A publications officer. . |
Allof these people should be made avallable from within the
Ministry of Works and Development. This commilled per-
sonnel resource i$ seen as belng lnlerchangeable between
committees and Unit tasks.

The nine fully commlt(ed staff and the partially committed
technical assislants proposed would be supervised by the
research director. Such an arrangement would lessen the
amount of detailed administration work required of committee
members, and could enable responsibility for direct project
supervision to move to the research unit servicing staff.

'

(b) Project Approval Procedures

The time and effort required lo develop a project brief in
conjunction with potential researchers and to process it
through the range of approvals required by the Board is
considered unnecessarily great. In some cases achievement
of research resulls.takes considerably longer than potential
users have a right to expect, while in other cases the
opportunity to make use of g valuable researcher or research
agency is lost. '

Since the Board is reluctam to allow {ull delegation of
approvals to the Unit a more flexible approach than the current
requirement to obtain Board approval for a detailed brief and
eslimate on every project logether with further approvals for
each cost overrun and expansion of a project brief, is sought.
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The Unit could supply schedules outlining the individual
project content and expected cost for Board approval, on the
understanding that these works would then be included within
the overall research allocations for altention on the basis of
the priority seen for each of the works by the Unit, and the
availability of appropriate researchers to complete them.
Variatlons in the briefs and costs for individual projects could
then be subject to Director of Roading scrutiny and approval.

The alternative, if current delays are 1o be reduced, is to
increase the frequency of meetings held by the Unit and its
Commiltees, with a consequent increase in overhead costs,
and unnecessary call on the time of the people involved.

(c) Research Expertise

In a country the size of New Zealand the opporiunity for
people with a genuine interest inroad research to specialise in
particular fields is limited. Often the number of people with '
expertise in a topic regarded as deserving'of research
attention may be only a few or even only a single person,
generally with very little time available outside their normal
employment to assist in the activities of the Unit. o

This lack of expertise or technical resource lo put together
research briefs, carry out research, and even to assess the
value of potential research projects places some restrictions
on the areas in which the Unit's programmes can operate.

Coverage is being obtained as far as possible through the
use of sub-commillees 1o supervise and assess_research
activities carried out as suiles of projects in pamcular topic
areas i.e. bridge scour problems. However, a need is seen to
encourage researchers to commit themselves to prbgrammes
of road research by offering employment for a.minimum
contract term of say three years at a University 16 handle a
series of projects in a particular topic area with some certainty
ot employment continuity. While this may commit research
work on some projecls considered of lesser priority it would
ensure resource is available to carry out the high priority works
when these are required. Provision of Road Research
Fellowships would enable the appropriate type of staff to be
employed for this purpose.

Another concept new to roading research in this country is
‘centres of excellence’ which provides the opportunity for,
concentrated research effort. Although this termis uncommon
in New Zealand, what it refers to is not. A centre of excellence
is a localion where a team of people, appropriately’ equnpppc
is concentrated for research in a specified loplc ‘or sel of
related topics. The medical research units supported W holly or
in part by the Medical Research Council exemplify. the idea
rather well. The pavement testing facility at the University of |
Canterbury represents a Unit/Board step in this direction. The
dislinguishing fealure of centres ol excellence’is continual
employment of research efforl. This may be altained by wholly
or partly subsidising the appointment of scientific or technica!'
assistants, or colleagues, to a researcher whose personal
availability for fulltime research is limited. This is a betier
method for obtaining sustained research output than a.tempt-
ing 1o oblain it on a project-by-project basis.

Such centres are not cheap. The least expensive would
cost $30,000 a year, to cover a junior scientist and runmng
costs. Stalfing and running costs might approach $200.000 a
year for a large facility engaged in sophisticated work. Whi'e ,

could be done within a fixed budget, it must be reiterated that
the amount of research presently being done in some areas is
already severely limited through the lack of continuity of efonrt
available to the Unil, Some polential research centres in
universities are already parlly stalfed and equipped. They
altract visiting scientists taking research and study leave,
students, and people on secondment.

Establishment of centres of excellence does not commit
either the Unit or the Board to support their existence in
perpetuily. Their level and duration of support is a function cf
the extent of the research issue(s) addressed and the guality .
of the research produced. Their activity and output would
provide a model for the professional performance of those
students who may wish lo make a career in roading and
transportation and produce a substantial advance in local
compelence. These benefils, well known from experience
elsewhere, flow on into professional practice.

~ this might appear lo restrict the amount of research which |
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(d) Unit and Techn zat Committee Responsibilities
The technical coramiltees sel up by the Unil have been
assigned to general areas of research which were significant
at the time of their establishment. With time the lopics being
‘investigated have varied and some overlap of responsibilities
is now occurring. The Board has, in addition, set up a number
" of other technical committees of ild own whose responsibililies
oftenimpinge on the opera(iohslof the Unit. These commitlees
are:
—' Signs Commiltee,
Axle Weights and Loadings Commitiee.
— Road Training and Education Gommittee.
Local Authority Liaison Commitiee.

. The number of technical commiltees dperated by the Unit,
.and lhe lopic areas they cover requires review and closer
definition to ensure that their operations do nol overlap, and
that they do not conflict with or duplicate responsibilities of the
Board's other commitlees. These malters can best be decided
by the Unit. _

The Board should first consider and define the relationship
of .the Unit to the other Board committees within whose
spheres of interest some of the Unit's research falls. Some of
the research may be in response 1o requesls received from
these committees, or in the: provision of unsolicited informa-
tion which may be of use inthe aclivities of these committees.

Research work, mainly on opgrational matlers, is also

1
|

- undertaken directly by the stalf of Roading Directorate. In

7 most cases this work can be progressed more expeditiously

than if it were handled thfough fhe Unit and its technical
committees. |

1 On a number of occasions in the past the Board has
requesled that specific matters concerning it should receive
attention by researchers. The Unil's response in some of
these cases has not been as rapid as desired and the

" information sought has not been made available within the

time scale expected by the Board, with other avenues having
to be tapped to achieve any results, One of the obvious
reasons for this lack of: rapid response, is the extended
approval process commented on earlier. This position could
be improved by the Unit being given grealer flexibility as
described earlier, or by someiresearch funds being set aside
for expenditure by the Ministry of Works and Development's
Roading Directorate on operational tasks.

An area where definition of responsibilities is necesary is
the cut-off point between research and education or training.
Until the Road Training and Edycalion Commillee was
established the,Unit handled the training and education
aspects as a necessary follow-on for putting research into
practice thus ensuring the maximum benefits are obtained
from having the research work undertaken. The Unit now
considers that it should be respdnsible for an introductory
seminar, or seminars o explain the resulls and expected
applications of research work, but that further training and
education programmes should be 18it to other agencies to
arrange with funding from outside the research budget.

[ | ' '
(e) Contacts with Other Resgearch Agencies

To enable research to proceed efficiently and to avoid
duplication of work being carridd out by other research
agencies both in this country and overseas it is essential for
the Unit to: o
(i) Have access to and ensure maximum use of all available

. informalion services able lo provide data on road
research activities elsewhere. The Board has already
arranged access to the AUSSINET system, bul joining

' '

the IRRD system would expand the available data
sources considerably and should be considered.

Have ability to arrange for personal contact with re-
searchers in other agencies particularly jn overseas
countries. At present contac! exists with agencies in New
Zealand, and with the Australian Road Research Boad.
Membership of PIARC and REAAA plus contacts with
IRF enables some contact but the opportunity lor
researchers working on particular projects for the Unit to
discuss their work and ideas with counterparts working in
overseas counlries where this is appropriate must also be
considered. While reading reports of compleled research
may be helpful to researchers there are a number of
occasions where only direct contact and discussion of
ideas can produce the type of research results most asie
lo benefit the road user. An increase in sponsorec
research lravel is considered necessary. the Unil's
recomme adation being that this should not excesc 3°¢ of
ils annual allocations, with individual proposals: to pe
considered for approvals in the same manner as norma!
research projects.

(ii)

(f) Technical Committee Membership

Membership of lechnical committees has been on the zas.
ol approaches to and appointment of people with xnow
interest and expertise in the subjecls currently consicerea
appropriate for research by the commitiees. The tarm
appointment is not fixed, but rather the size of commitiees ras
been infermally suggested as not exceeding seven or g™
persons. Some difficulty does occur in deciding when naw
members should be appointed with existing membders 1o
relinquish their posts. Changes do occur in work emphasis'put
with the technical committees largely sell contanea anc
making their own decisions on membership neecs. the
tendency 1o relain exisling operalions rather than embarking
on new fields with new membership does appear. i
Appointments to committees should be for terms of up to

three years to match those of the Board and the Unit itself. At -

the end of each lerm of membership the need for changes
both in the membership and the field of research operatipns
handied by each of the committees should be reviewed by the
Unit. Some variation in the numbers of technical commitizes ',
operated may also be appropriate from time to tme o
accommodate work in new fields of research but any
recommendation to change:the present number of four
committees should receive prior approval from the Boarq.

Levels of Funding for Road Research

The Board, during the earlier part of the Unit's exisience.
had set a larget ol 0.5% of the roading budget 1o be spent on
research activilies. This level of aclivity has never Loan
achieved, largely through lack of resources to carry out the
teseirch work, Cuntently the level ol dicect tlunding by the
Board represents about 0.27% ot its budgel, although the true
imputto road research aclivities would be significantly greater
than this due lo many cosls being absorbed by other
agencies.

The research budget should be determined as the sum of |
the cosls of those projects considered worthy of support. anc
able to be carried out elficiently within the limitations of
resources available. This means that the budget levs! for
research could fluctuale significantly from year to year cus to
changes in availability of experlise to handle inciicual
research topics, and in the need to purchase major items of
equipment associated with some projects or suites of projects.
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While the currenx tevel of research allocalions matches the

. resources available to carry out this work, improvements in

i

'
i

t

overall management of research activities outlined in previous
scztions if put into effect would enable an increase in the
effeclive research input'to be achieved. The activily levels
proposed in Appendix 1 are in keeping with the levels of
research which the Unit considers that the Board should aim
10 have carried out over the coming five years. This would
amount to a total of slightly in excess of $5 Million being spent
in this five year period, corresponding to a build-up in
resources to handle an activity level of $1.1 Million to $1.3
Million per annum by 1990.

While this is a substantial sum it still represents only shghuy
above V3% of the Board s budget or about half the earlier aims
for research inputl. 'In looking al the need for research
expenditure the question posed should not be “Can we afford
to spend that amount?” but rather “Can we afford not to spend
that amount?”. ' .

Not all research will produce information which can be
shown to justify. the cost of the work involved. However a
significant proportion will pay substanual dnwdends by way of
savings in operational and user costs' through the introduction
of new measures, procedures, and philosophies. Regrettably

t
f

the actual potential for the savings resulting from carrying out |
aresearch prOJect are not able to be assessed fully until aner
the project is complete, but it would be most unwise to trim
back a research programme merely because it is known that
part of it will produce no quantifiable benefits.

The studies carried out by the Unit in the preparation of this’
report have identified the weaknesses in several areas of its
operations and have provided pointers as to how these may
be improved. In the interests of all parties the Unit believes
that by ensuring that the changes proposed are introduced,
and a modest additional level of inputis made to road research
in line with these proposals, the possibility of fluctuations wiii
be minimised, and the return for roading operations will be
oplimised.

In recommending th: broad programmes contained in
Appendix 1, and outl 1ed in Section 2 the Unit would point out
that unlike road construction and maintenance operations.

research programmes do have a considerable measure of -

flexibility to be stretched out to match funding availability even
alter work is commenced. Rather than complete removal of
specific research topics, a more acceptable method for
handling restrictions on research budgets may be to make
corresponding change in the time scales for carr\,mg out the
individual projects.

RESOLUTIONS

. Aft¢r considering the Unit's recommendations the Nat-

! i i
'

(a) Acceptsin principle the topic area$ outlined in Sections 1
' {o 29 inclusive, together with the trends in aclivity input
indicated in Table 1. .

(b) Confirms the present basic’ slruclure of the Unit as
appropriate for undertaking the major proportion of the
road research programme, and requested the Director of
Roading to discuss with the Commissioner of Works the
necessary staff.

'Agrees to an amended research project approval pro-
cedure requiring the Unit to submit schedules of projects
planned for inclusion within the annual programmes
outlining the project content, aims, and expected cost.

.Upon approval the Unit would be responsible to arrange
for the works to proceed in line with available research
- resources and { nds3, with any required amendments to
' briefs and cost: o be subject 10 Director of Roading

_ scrutiny and approval. !

(d) Recognises the need to provide for continuity of research

' work for specialist researchers, by provision of Road
Research Fellowships having a tenure period of three
- years or more, with holders to work al specilic locations
on projects for the Unit, H

(e) Agrees that where appropriate the cc,ncept of "Research
1, Centres” be adopted as outlinec 1o handle groups of
projects within defined lopic areas.

(©

‘ional Roads Board resolved that it:-

Agrees that research work required for the other technical

(f)

committees of the Board be referred on to the Unit in l

appropriate cases. )

Recommends that a sum approximately 20% of the road
research allocations each year be reserved for Roading
Direclorate to handle urgen! operational and other
research tasks requesled by the Board.

Agrees thal education and training requwements as a
follow up to completed research should be confined to an
initial seminar or seminars necessay to outline the
research {indings and indicate the use which 1hey may e
in operaticnal fielas.

Approves extension ol information service operaiions 10
include membership of IRRD in the firstinstance, ana tor
other data sources as may appear usefulin the future.
Notes the Unil's request and advises that in each cas
where sponsorship of research travel from within ‘he
Road Research Unil budgels is proposed 1o gnabie
discussion of research problems with overseas agencies.
each proposal will be considered on its merits.

Places membership of technical committees of the Um‘
on the same basis as that of the Unit, and requesis tna
the Unit review the number and areas of interest to bc
covered by each committee immediately prior to the finish
of each three year term membership.

Agrees that subject 1o the above decisions being .
implemented the level of research allocations shouic. if
possible, be progressively increased.

(m) Compliments the Unit for the comprehensive repori.

(9)

(h)

(k)

U

| '

| .
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Some current Road Research Unit Projects having reference

to Logging and Forestry interests..

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

BC

EW

11

leC2

23

25

26C

30

31

32

40

44

45

46

50

Performance of Variously Graded Basecourse

Quarry Road, Drury : Monitoring Overlay
Construction on Existing Pavement

Hydrochemical Degradation of Greywacke
Basecourse

Hobsonville Road Test Sections

Stabilisation and Strengthening of Flexible

Pavements

Effect of Density and Water Content on the
Performance of Basecourse Materials

Lime Modification of Pavement Aggregates

Evaluation Methods for Shell Rock for Unsealed
Roads ‘

Basecourse Stabilisation Additives : Effect on
Fines

Monitoring of Lime Stabilised Pavements
Te Kuiti

Performance of Unsealed Lime Stabilised Road
under Frost Conditions

Stabilisation and Strengthening of Flexible
Pavements

Production, Placement and Performance of Road
Aggregates

Whangarei County Test Strips

Canterbury Test Track Redevelopment

Soft Rock Material in Embankments : Hiroti's
Bluff



EW 3

EW 5

PD 14

PE 12

RM 5

RM 12

RM 13

SS 5

GM 8

.GM 9

GM 10

TG 2

TG 3

TG 5

TG 7

AD 10

AD 17

AD 27A

AD 27C

AD 42

48502

48503

48504

48505
48517

48520
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Performance‘of Embankment Constructed from
Soft Rock Materials :

Rapid Compaction Control for Earthworks : Field
Trial

Subsoil Drains Investigation
Pavement Evaluation by Deflection Methods

Unsealed Road Pavement Repairs and Preventative
Maintenance

Unsealed Road Roughness
Roughometer Use Guidelines
Pavement Rehabilitation‘by Cement Stabilisation

Geometric Design of Road Carriageways and Inter-
sections for Trucks

Off-Road Facilities for Trucks

Truck Routéing Hierarchy

Traffic Generation Characteristics of Forestry
Forestry Trip Generation Studies

Traffic Generation Characteristics of Forestry
Rural Transport Modelling : Rodney County

Code of Practice for Economic Appraisal of Road
Transport Investment Proposals

Motor Vehicle Fuel Consumption
Aggregate Surface Grading

Maintenance of Unsealed Pavements
Manual of Bridge Inspection and Repair
Survey of Bridge Maintenance Problems
Evaluation of Timber Bridges

Strengthening of Concrete Bridges by "Bow-String”
Post Tensioning

Repairs of Cracks in Concrete
Stability of Creeping Slopes

Scour Performance of Bridge Abutment Protection
Works
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PUBLICATIONS OF ROAD RESEARCH UNIT OF

SOME RELEVANCE TO FORESTRY ROADING INTERESTS

RRU BULLETINS

Bituminous Stabilisation of Soil -
G B Burton and W S Taylor

Symposium on Roading Earthworks

Transportation of Heavy Haulage Commodities -

C Vautier

Vehicle Operating Costs in Regard to Vehicle

Size and Type and Road Conditions -
A R Parsons

Data Selection for Economic Appraisals of
Highway Projects -
N S L Read

Shrinkage Cracking of Soil Cement -
R J Dunlop, P J Moss and T A H Dodd

Benkelman Beam Deflections and Overlays -
A D Smith

Wheel Load Surveys on County and Urban
Pavements -
I R Cumberworth, D van Barneveld

State of the Art : Pavements -
A D Smith

Pavement Evaluation by Deflection -
Beca Carter, Hollings and Ferner Ltd

Compaction Test for Aggregate Studies -
N S Luxford

Sub-base Stabilisation : Questionnaire -
A D Smith

Policy Investigation for the Sealing of
Unsealed Roads -
R K Thomson and B E Cox

APPENDIX IIT
No. 3
No. 4
No. 9
No. 10
No. 11
No. 12
No. 16
No. 19
No. 20
No. 21
No. 22
No. 23
No. 39

1965

1966

1970

1970

1971

1972

1973

1973

1974

1974

1975

1975

1979
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Stabilisation Seminar 1978 Papers and Report

A Review of Aggregate Research in New Zealand -

F G Bartley

Rural Transport Studies

Vol 1, Data Collection Procedures and Data

Assembly $5;
Vol 2, Traffic Generation from Rural Land Use

$5;

Vol 3, Road User Charges §$5;

R L King,

When to Seal Again

S L Young and P D Chudleigh

Pavement Trial Sections East Coast Bays -

R R Cobb

Marginal Aggregate Pavement Trials,

($5.00)

Road, Drury -

F G Bartley - $5.00

Technical Recommendtions

Geomechanics for New Zealand Roads

R G Brickell (draft)

Quarry

IL.ime Stabilisation for New Zealand Roads -
R J Dunlop

Comparative Pavement Trials for New Zealand

Conditions -
A H Malcolm

A Manual of Pavement Repairs -

A G Ferry and R W Burrell ($5.00)

Cement Stabilisation for New Zealand Roads

J B Tait

($5.00)

Design and Construction of Concrete Road
Pavements -

J B Tait

($%.00)

—

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

40

50

59

64

65

67

1979

1980

1982

1983

1984
1984
1977
1977

1979
1981

1981

1983
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RESEARCH OF INTEREST TO LIRA

Inter-relationship Between Construction,
Maintenance and Vehicle Operating Costs

It has long been recognised that there is an inter-
relationship between road construction and maintenance,

and vehicle operating costs. As illustrated in figure 1
(Bennett, 1985) there are a number of factors contributing
to the complexity of this inter-relationship. Consideration
of how these factors interact assists in establishing the
highway investment policies which minimise the total
transport costs.

The complexity of this inter-relationship has limited the
amount of research conducted in this field. Such research
entails a. long term research commitment which would be
exXtremely costly for a country such as New Zealand which
has only limited resources in the roading field.

Large international research organisations such as Britain's
TRRL and the World Bank have been able to fund such
research., Major studies have been undertaken in Kenya,

the Caribbean, India and Brazil, which have resulted in

a wealth of information for roading engineers. This
information can be divided into two types; that concerning
vehicle operating costs and that concerning road deter-
ioration.

Vehicle Operating Costs

Vehicle operating costs are the most significant costs
associated with the life cycle of a highway, amounting to
as much as 90 percent for a two lane rural highway serving
several thousand vehicles a day. Heavy commercial vehicle
costs are significantly higher than those for passenger
cars. For example, Bennett (1985) estimated that on a
per kilometre basis the resource cost of a 16 tonne

truck would be four times that of a passenger car.

Little research has been conducted into vehicle operating
costs in New Zealand and virtually none on heavy commer-
cial vehicles. The most widely referenced operating

costs are those published by the Ministry of Transport
(1984a and 1984b). There are a number of deficiencies

in the methodology used to establish those costs (Maloney,
1982) and they therefore cannot be used with confidence.
Roading engineers have therefore been forced to use
estimates based on overseas research which may bear no
resemblance to the actual New Zealand costs.
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Recently, the Road Research Unit sponsored a research
project into operating costs at Auckland University.

As part of his masters degree, Christopher Bennett
undertook a comprehensive evaluation of the overseas
operating cost research recommending those relationships
which were based on vehicles most similar to the New
Zealand fleet. Mr Bennett points out that while these
relationships are the most applicable overseas relation=-
ships they should be validated and calibrated for use

in New Zealand.

This would entail conducting some form of user cost survey
to provide the necessary base data. The Administration
Committee of the Road Research Unit is currently considering
funding a highway economics research group at Auckland
University under Roger Dunn and one of the proposals of
this group is to conduct such a survey. They hope to
collect operating cost and utilisation data on a wide

range of commercial and private operators so as to estab-
lish representative operating costs. As the logging -
industry operates some of the largest vehicles, which

are also highly utilised, they would undoubtedly form an
integral part of the survey.

Along with its interest in obtaining accurate estimates of
operating costs the Road Research Unit would like to estab-
lish the effect of surface condition on operating costs.
This is an important consideration in the economic analysis
of highway projects for high economic returns can be ob-
tained by improving surface condition. An example of this
is given in figure 2 (Bennett, 1985).

It can be observed that while improvements have a minimal
impact in passenger cars and light vehicles they have a
marked effect on commercial vehicles. (In this figure
the MCV is a 5.8 t six tyred truck while the HCV is a
16.0 t 10 tyred truck.) A good gravel road has a rough-
ness of 6,000 mm/km while the average roughness of the
state highway network is 2,400 mm/km. Thus, heavy vehicles
would cost an additional 37 cents per km on a gravel road
over a state highway. As logging trucks weigh well over
16.0 t and often two trailers it would be anticipated
that the additional operating costs would be even higher.
This consideration of roughness brings me to my next
area, roadway deterioration.

Roadway Deterioration

As a result of their extensive research into the inter-
relationship between construction, maintenance and
operating costs, the World Bank has developed a computer
model for optimising highway investments called the
HDM-III model. This model was the basis for the majority
of the operating cost relationships recommended by
Bennett (1985).
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An integral part of this model is the prediction of road-
way deterioration and relationships are used based on

six years of observation in Brazil. It is not known

how applicable these relationships are to New Zealand
conditions, however, it is envisaged that research will
be conducted into establishing their overall suitability.
This is another prospective task for the Auckland
University research group.

The Road Research Unit has initiated an evaluation of
research directions relevant to roading topics in New
Zealand which may result in the HDM-III model being used
to investigate how road funding priorities should be set.
There are many competing fields of research activity and
the outcome of the study into future research directions
will be based on likelihood of producing successful
research and its subsequent adoption to produce real
economic gains.

Passing Lanes

Another area where research is presently being conducted
is into passing lanes. The Ministry of Works and
Development has hired Mr Bennett as a consultant to
evaluate the suitability of using an Australian computer
model called TRARR for estimating the economic benefits
associated with installiqg passing lanes.

A number of surveys have been conducted to collect data

on vehicle speeds and passing behaviour. These surveys
were primarily interested in collecting data on commercial
vehicles as these, along with passenger cars towing
caravans are generally the causes of congestion on two
lane highways. The data will be used to calibrate and
validate the model for use in New Zealand. Once vali-
dated, it is anticipated that the model will be used
throughout the country to investigate installing passing
lanes. This will ensure that passing lanes are installed
where they will provide the maximum benefits and that they
are approved on the basis of the consistent and rational
decision-making framework.

References
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VEIHCLE OPERATION
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FIGURE 1.1:

INTER—RELATIONSHIP BETWEEN CONSTRUCTION,
MAINTENANCE -AND VEHICLE OPERATING COSTS
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APPENDIX V

WORKMEN'S MANUALS

Grading Metalled Roads

How to Talk and Communicate at the same time
Maintenance of Unsealed Roads

Sealed Pavements Maintenance

Drainage (Not Yet Printed)

Maintenance of Roadsides (Nearly ready)
Utilities and Other Services

Accidents and Safety Measures (Not Yet Printed)

Bridge Maintenance (Not Yet Printed)

Occasional Paper

County Roading Maintenance - What are the problems
W D Scott and Co Ltd - 1982

National Roads Board Standard Specifications

Local Government Training Board - Resource Kit for
Road Maintenance Worker Training



