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1. INTRODUCTION

& Seminar on the next 25 years in road research
highlighted the lirgt day of ARAB 25th anniversary
Open Days, which were held on 14-18 March 1985,
The speakers al the Seminar were Dr MG, Lay,
Executive Director, Dr J.B. Matcall, Dapuly Direclor,
and the Chiel Scienfisis of ARRE, Or M.R. Wigan,
Dr J.A. McLean and Dr P.F. Sweatman

Saclions 2 10 & of this report summarise the
vierbal presentations ol the speakers, plus Some
prepared nobes and visual aids. Section 7 presents
digcussion that followed the presenfalions plus a
summing-up by &l speakers

The Seminar preseniations were intended o be
personal and possibly provocafive perspeéctives of
ihe future. To attempl to look forward 25 years is of
coursa necessary forall organisations, but especially
g0 Tor ressarchars Thnn} [t (1] !,:II,.' M CErfamnles,
excapt that what we now foresee will change, and
thus there can be no consensus

indeed, nNo consansus was sought. The views
axpressed are those of the individuals, and whilst we
recognise our debt to our colleagues in lormeng the
ideas, any arrars or omissions or flights of fancy are
SIr oWwn

The views are nol those of ARRB, but Direclors’
publications policy which sllows their public state-
menl, 8 acknowledged.

Open Day activides al the Avsirallan Road Research Board
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M.G. Lay,

B.C.E., M.Eng.Sc., Ph.D., F.LLE.Aust.,
F.C.L.T., M.ASCE,
Executive Directlor,
Australian Road Research Board

Dr MG, Lay is the Executive Director of the Australiam
Aa#d Aesearch Board. He was educatad al Melbourme
Universitly and Lehigh Univarsity im Bethleham
Pennaylvania, U5 A. He holds the degrees of
Bachelor of Civil Engineering, Master of Engingaring
Sclence and Doclor of Philosophy

He is a Fellow and Mational Councillor of thea
Insditution of Erlgin{r-[:ra._ Ausiralia, and wasg in 1984
Chairman of the Viclona Dvision, He 8 8 Fallow ol
the Chartered Instifute of Trangport, a Couwncillor of
the Royal Society of Victorna, a Member of the Sociaty
of Elg ma Xi, and a Member ol the Amancan SI:IE'!EI'H o1
Civil Enginears. He is a Member of the Faculty of
Enginearing at the University of Melbourne and a
puﬂ-l:ime lecturar at that Linivarsity

He iz author of "Source Book Tor Australian
Foads’ the third edition of which was published in
18985, of *Structural Steel Fundamentals' published in
1983, of the ‘Source Book for the Ausiralian Steel
Swructures Codes (3rd Edition)’ and co-aulbor of
‘Structural Steal Design

Dr Max Lay
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2. THE NEED TO LOOK FORWARD

M. G. Lay

I e aceonlial Igr ug in recoarch 19 look Torward,
baacause 1o plan a gocd research program you need (o
be fhree oF four years ahead in thinking and preparing
for the projecis, And then ol course for ihe research
to ba uselul whan linishad, it atill has to be in advance
of whai is going on. Thus, in order for research o be
applied we have lo look al a lime span of aboul five to
ten years. Toachieve this at ARRB, many of you know
wi have a rolling three year plan {Anonymous 1984),
and this at least forces us, each year, (o look formaily
al research planning — three years ahead. To look a
little further forward we less freguently prepare a
research perspective documenl {Lay 197T) which
raises our view 1o a ten year time span, Copios of tha
draft of the current 'perspaciive’ are being distribuied
at this Saminar [(Appendix &), In (he Seminar we will
look forward 25 years

Although this is 8 very necassary process in
research, it is equally an issus for anyong in the road
area or any araa of major invesimaent, When a road i3
buitl, tha construction process often has been
preceded by ten or more years of planning. Of coursa,
il raad ha\llng beiery pul ifvto Sarvice will be operating
for 25 wears at the very least. So perhaps even morne so
than in research, the whole community needs to be
continually taking its wiew ahead. | say 'perhaps’
because our resenrch musi also be looking at that
road &l the and of its lile. Sothis discussion, although
it might seem a difficull one = you might think it
pretentious to even allempt it — s & very necesgany
discussion. It is difficult bacauwss 25 years i2 a long
way ahead,

Or is it such a long way ahead? If welook 25 years
back Fig. T shows the sorl of car wi wareé Buying if
1860 — 25 years ago. Thae Zephyrs (Fig. 2} and
Holdens did not just appedr in ddverlisements, they
usad tha roads, and a faw still do, The critical paint is
that they do not look s0 much diflergnt from the
automobile produced by the technology of loday
Even if tha truck in Fig. 3 has fewer wheels and looks
a litile less glamorous, il is still a truck and the
technology is ol vastly ditfenent from oday

Whan wea look at changes on (he way — and ol
coursa a few ideas Tall by the waysde — (hings ane
not that different. If the change in cars from 1985 10
2010 is no different than the change from 1960 (o
1885, then it should ba reasonably pradiciable

Fig. 3 — New South Wales 1960



Fig. 4 — Sydney 1960
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Thera are some othar changes that we can see as
first signs of some of the techniques we have today.
That is, some of the year 2010 is already here, if only
im prexiew or in early childhood, From a traffic and
transpor viewpoint, Figs 4-8 show that we have spent
masi of the last 25 years using up the capacity of our
existing system rather than, in Australia at least,
creating a lot of extra capacity. We now use our road
spaca much more afficiently in a static sense. When
wit look al other couniries we can see thal, for
example. freeway building in America in 1980 can
wall be translated to parts of Australia (oday tFﬁg. A |
could have put another caplion on Fig. B and you
wolld nol have really been too awang that this 1960
U 5. freaway was not a 18685 freeway in Australia

One thing that photos (Figs 8-10) of city 're-
developmants’ indicate is that tastes have changed
more than construction fechniques. Figs & 10 show
some of whal ware fairly enthusiastically reviewsd
pieces of constructicn, but | doubt that any of theam
wiould be 5o reviewad loday. Some, 1o our aye, look to
ba fairly horrendous constructions within a city. So
community perceplions and standards and social
waluas have aliened. Devasiating a whole city block,
as Figs 9-10 show, for the length of a city 1o put an
arterial road through ils middie would now be tar less
acceplable as would the autmoded technology that
required it and the design and construction tech:
nigues ihat made it possible.

S0 as much as [poking al lechnology., we have o
look at what communily values happen 1o be, Perhaps
it ks & thing of the past — to build in an urban anea
Back in Australia, Fig. T1 shows that in the 19608 we
wera often still struggling with getting out of the mud
and dirt, We are still tackling that problem and the end
is not yat nigh
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Fig. 19

Ag | said earher, we have jus! aboul utilised aur
‘static” road capacily — hese inlerseclions are Now
running full, and one of the fealures of Figs 12-13 is
the sparseness of road wse. You could not aven take
picture of Sydney Harbour Bridge 1oday unless you
fcok il wilh & flash camera late on Monday night
{Fig 14}). However, | suspect that in 2010 people will
be storing video clips of today's traffic and remarking
on how inefliciently road use in 1985 wasted the road
space in a ‘dynamic’ sense

Fig. 12 = Sydney 1960

FuMG GECRGES AD |FRIMNCES. HHaHWAY

Fig. 13 = Sydnay VOED Fig. 14 — Sydnay 1860



Fig. 1% — TraMi ool

Traffic control technology has improved a litthe
as Figs 15-1F show, and throughout the seminar you
will hear aboul somewhat more modern traffic tech-
nology than the holster, the gun and the amphomealer
But the changes have nol been thal dramatic have
thay

| novw pass over to Mare Wigan, My message has
Eern TR&L 01 S essantial that we lake on s task of
looking imlo the fuivne, We do il by defauit all the time
and this 15 an altempl on one occasion bo do it a little
maora 1CIrPI'I-E||:||'. F-I'IE“'!.I'. | have atlempied o demon-
strate thal traflc is notl all hatl dithicull a topic
However, beware of lorecasis, Studies of iranaport
pla nming forecasts in 1he posl war FI-E'I'II:IE’ group
ghows that ||'IE':|' are almosl always very WwWiromng
{Roslean and Whitehead 1984}
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3. FORESEEABLE CHANGES

M.R. Wigan

My task s to draw your attention 16 1he sons ol
changes one can reasonably suspact will pegur, Dwill
simply paint oul those kinds of changes we ko will
ocowr and question how much atténtion we should
pay them as a matler of choice, opinion, discussion
and debate — until the lulure gverakes us and we
find we arg already too late. I we revsew the differant
kinds ol faciors we will have to accommaodate, they
can be grouped Into a hew major headings:

— afonomic, socal, physical enviren-
mants;

— changes in lifestyla:

= changes in worksiyle;

— patterns of demand,

= gupply of road and ranspor Serdices,

— infermation lechnology, catalyst and
toal

First, the Economic Enviranment. il in the fulure
Wi have more money, &g we goang 1o spend more of
it in moving arownd? Does the same apply 1o Qoods
vizhicles?

Social Emvironments. How many people will bein
work? There is likely 1o be a smaller percentage of the
population imolved in full-lime work and more eco-
nomically active in work. Does that mean that we ane
going to have more movament or less? The answars
are not necessarily obvious, lelsure can be travel
intengive.

Fizcal Enviranment, We must ascount for ihe
implications af what, for the next 25 years oF 30 years,
will be a predominantly ageing population, We are
already locked inlo thal rend and even subsiantial
immigratian will Aot have greal influsnce wpan it

Twenty five years is perhaps too larahead in one
sweap, 50 ket us split it into two parts. The year 2000
has always bean stated as being a long way away, juest
as Orwell’'s 1984 was, bul it is only 15 years away,
Thaere are going to be changes, but not nearly as
mich as you might think, Let us ook at the Kind of
changes we have seen in the past 25 years, becausea
thesa tell us aboul the future, Wa have different
patterns of demand for transport and for mowement
and for different kinds of activities. Wa certainly now
da different things; we have different amouwnts of tima

awvallable; we go 1o different places From the past,
from only 1960, you can projee! ferward and ses mors
changes could accur.

The pace of change & difficult to grasp until it is
broken down:

—  In 2000 30 per cent of 1oday's cars will
still be registered,

= Less than 2 per cent of loday's road
system is added or tolally rebuilt each
yaar,

= Fraight movement follows people,
activities and eoonomic aglivity, and

— Changes in the use made of the wehicle
fleat are far more volatile:

* In 18982 ¥2-20 per cenl of the valve of
U5, cars will be electronics
im 2000 . . . much of the fulure s
already heare
In2010 . . . vehicles change, bul the
roads remdain;

= Ressarch lime scales are 10-15 years.

Then ask yourseil where the big budget aspira-
tions ard and will ba in public expenditure, education,
wallare, medical, and wherne the préssures will be on
national aliocation belween seciors. Economic,
social and liscal environments primanly determing
the possible. the most probable and even the most
praclicable fulures. Their underlying infllugnce is
probably mare imporiant than zome of the mone
‘populdr” future expectalions, such as the already
evidenl changes in lilestyle.

Forexample, the increasing employmeni activily
rate of lemales will probably bring yet more women
inta work (i not necessarily Into full-tima emphoy-
ment). Female activity rates have been steadily
increasing over the centuries and are now ol & vary
high level Linless there are major changes in this
trend orf aeme findamantal reason lor a large raduc-
thon i this activity rate there is unfikely to be any
greal change in the general irgnds of the gmployment
statistics. The downward trend in fectility rates and
the later ages of child-bearing seem 10 be related 10
the owerall level of acanomic waalth, bul as tha effact
of changes in these areas is slow, avan over 25 years,
the presant trends provide a sound initial bases for our
forward view,



More people, undar increasing aconomic press-
ures, and altered patterms of employment oppor-
tunities are choosing 1o change their lifesiyie, moving
o job sharing, pari-lime working, home warking.
Thera 5 an increasing number of people who are
choosing that way of lite, not becausa they are forced
to work in this way, but becauss they are choosing to
give priority to thair personal time and qguality of life,
as much as to material goods and sarvices.

Incremental changes in 1he real incomea of the
community are now mone likely lo be discretionary in
thaeir allocation. Motor vehicles stopped being in-
elistic goods 25 years ago, and became |luzury
substitutable goods. A similar change |5 now
ooturring for other consumer goods.

Thore have, of course, been fundamenial
changis inwark styles, which will sontinue bo Spraad,
Telgcommuling and distance working is already a
raalily and has bepn rouling for some yaars for a small
bui steadily growing par of the communily. There ang
algo indications, from Amefica in particular, thal
indusirial lecations ane being chosen on the basis of
communications, in lerms of the lelecommunicalions
and living environmeant guality of ihe location, rather
than the classical transport, people and resources
location reguirements. Some of these fundamental
changes in work lifestyle are being instigated by a
relaxation of the pressure for evaryons 1o be working
al tha same place al the same time n the sama
location in close proximity to olhers daing the sama
thing

The essential quesiions are: Wiere do you wani
1o ba? Whien 9o you wish 1o have interchange [of
Qonds) or coniact [wilh paople)? The necessary links
belwesn (hese twa faciors (lime and prosimily) ane
already Tragile lor many purposes.

Trends

—  lranipor Lakes an increasing ahare of
GHP

— public ransporl subsidies will grow
(ageing)

= yahicke ownership will rise
—  freight vehicle todal lowds will rise

= lamily expendilures will shilt 1o leisure
ends

— pigSssures on personal time will nise
—  sacial priority of safety will nise

ARRA Mo, 133

Demand

— lifestyle changes will &lter LOCATIOMN
—  workstyle changes will alter TIMING

—  both will aller opaning/acoess limes
for all types of services

— specialisatien of vehicles will increase
the vehicle Hest

—  leisure damands will aller road USAGE

—  home as an aclivity centre will raise the
pricrty of residential environment

— freight vehicles will be a leading indi-
cator of change

While these factors influence the demand for
travel, it is equally important 1o Iook al the supply
factors. We spend a greal deal of money bath on
supplying and imgroving the quality of transport. The
quality of the ride on a road and the guality of the fide
on public transporl are aspects of supply. Travel
damand responds guile swifily to changes in circum-
stanca. Howaver, planning for the supply of a service
i the transport area, particularly in rosd ransport, ks
aslow process, Wa cannat influence very much of the
sysbem at one time or in one year and must look a long
wiy ahead o repch consistent and coherent goaks
natian wide.

Demand drives the provision of ransport tacili-
ties, but whal we Afé discussing hare is an appro-
priate matching of the supply of roads and road
transporl Io thal demand, YWe are moving from
building roads to mainiaining roads and the manage-
ment of the infrastructure supply doflar now calls for
inl-&gmlud managameni of roads as a mulli-purpnss
TESOUTGE

Trends in travel demand affect, and are affected
by. travel demand. Grealar ranges of choice of
location (and lime] and the wider remole accass to
information on activities in places whare they haven'|
bean before could lead 1o more mobility or less? Are
people going to be more selective and search first
before travel or are thay simply going o assume thal
they can go oul and wander arcund and have a rich
enough range of choices wheraver thay go? The
determining factors are essentially the social and
personal atitudes which will determine the mobility
Fesponse.

Supply

— social welfare spending wall sgueszs
the raad dollar

— manggement, mainlenanca, consiruc-
tian and operation will integrate

—  physical distribution management will
dominabe freight movements

— [Ireight capacity and level of service will
become high prionly

— foad design and maintenance sian-
dards will imleract more

= roadcapacily will ba aided by charging
and guidance

= bketler managemant of people on roads
will help

= shortages of PEOPLE for the roads
seclor
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The fiscal determinants of transport supply
should be of special concern to all involved In
transpart and the activilies il Serves. public 38C10F
funds are inlluenced by many laciors, and pro-
gressive integration 10 operations and mainienance
friem an overwhelming commitment 1o consinsction
is a signal of changing communily &mphatis and
interesl, These loroes will cantinue 1o influence an
increasingly inlegrated treatment of transpart
systems. The underlying detérminants of service
good mosement will remain stable but the range of
sources from which such goods may be drawn will
probably eonlinue 16 expand and thereby Incieass
the movement companant of many of ihem. This will
be reflected in both urban anmd rural freight
mavement,

Adwances in technology aré not accurring solely
in infgrmation technology — which tends to be
regarded as influencing people movaments, Sarvices
and communications around the globe, making
Mustralia part of the world markel. The changes to
manulaciuning are equally important. How much of
your car is at presant made up of electronics? Every
YEAr we see a vast increase in alectronics capabilily
for the same dodlar price. Amarican estimates range
up to 20 par cantin lerms of valus by 1992, 11 you fnow
considar the effect of three or four generations of
micro-pracessor elecironics and plastics technology
over a furthir sevin to gighl years horizon, new Cars
in 2010 may be completely new lorms of transpart.

Information Technology
— surveillance of road users
— manitaring and adjustmant of capacity
— dynamic traffic managameni
—  workstyle effects

=  gXpEr sysiems
& g aid the public
& o aid professionals

The rate at which changes occur depands an the
rate at which sockety can accept or afford them. I is
imporiant, therafore, 10 concantrate on the paca of
change in each of the slemanis of the tronsport
sy5tem — which must respond fo changes in demand,
Ingalion and supply in a manners which vecy litile else
in tha social infrastruciure is forced 1o do 50 guickly,
of 1o have 1o plan for 50 far ahssd

Thirty per cenl of the vahicles curréently
registersd will 51l be registensd in ihe year 2000 this
doasn't mean 1o say that 20 per cent of the road traffic
mavernent will s1ill be undertaken by that 30 par ceni
of wehicles, In faci, we can be confiden! thal much
less will b underlaken, Current irends indicale thal
vehicles will become more specialised and individuals
will own mora vehicles betier lalored o iher dillerant
transport neads and will be renting mone vehicles of
graatar variety. Indesd, hirgé companies already
provide such Heesis. Mobibily will remain a crucial
Tector to individuals bul the concern aboul Becess (o
a particular vehcla owir a partcular time may well
dalay ihe possibly economecally justified growih in
the use of rental and common Access vahiches.

These sorts of changes are far more volatile than
the changes we can expect on the road sysiem itself.
It would take a congistent eflor over 20 years o work
on 40 par cent of the network, and as the Hie of roads
varies over 30 years, or 30 years, major changes mus
add up 10 less 1han this 40 per cenl. This really means
that masi of the righis of way are already avallable,
and it is the qualily af serdice upon them thal is now
the primary emphasis, Unless there are major popu-
lafion and location changes, the number of new
rights-od-way will b limited, The potantial for altering
capacily and il ufilisation by greater invesiment in
traffic management can be expected to lake place
mainky in the urban areas.

The most economically important road move-
mants are of freight. However, If the public sector
allocates less funds bo servicing road freight or
indeed, if greater cost recovery from freight ks required
then the end result is a direct iransfer 1o the consumer.
The question is which is the most efficient way of
minimising resource costs. We can expect that fraight
vehiches will stay on the vahicle ragister fawer years
thitn MElor cars as they respond to the economics of
thesir wlilisation, the degree of specialisation reguired
and 1o the nature of the task they must undertake, this
occurs in ihe curreni freight fleets. Changes in thosa
fleeis and the manner of their utilisation will continue
1o be a sensilive indicaior as (o how the iransport
systam must change and how it is parforming. Tha
mecassary associalion between road design stan-
dards, construction and maintenance cost and the
types of vehicles in use, are already the subject of
integrated research at ARRB.

O can confidenily predict a widespread exian-
sion of the concepts of phySical distnbution manage-
ment which consider all aspacts of ihe movement of
goods. delivery, stockholding, rellability of delivery,
guantities, natures of trang-shipment, throwghpul
and packaging. This is essentially what is required of
e freight transport aystem and has ga much o do
with consirainis on delivery space and time as on the
irgight movemeni. We can therefore expect greater
attention 1o the integration of materials handling,
warehousing and movement and indeed greaier
atteniion to specialisalion of vehicles. The manu-
facturing sector is moving steadily towards timing (he
delivery of goods closer 1o production reguirerments
at crucial times and quantities as s Supenmarks
rafailing,

Somae of the social changes linked to this kind of
development are an incioasing likelihood that the
artificial constrainis on trade and activity provided by
réstricted shop and office opaning hours will come
uRder increasing pressure, and will break down as an
increasing percentage ol ihe population cannot gain
access to goods and services through fraditional
rigans &l traditional imings. Once thesa costly lima
and space réstraints are removed from the servicing
eommunity 8 very ditferent pattesn of utilksation of the
roads for Treaght [and people)l mighi reasonably be
expocied 10 occur. Certainly a furiher flattening af
urban paak tralfe flows as a result of the more relaxed
contral on access 1o and presence al work, thal has
already occurred. \We can expect the moming peak
far Ireight movemant will alter If the constrainis for
dalivery and acceptance of goods alter too. This wikl
increass utilisation of the network and of the vehicles
and bath ol ihem will increase mobility, access and
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elficiency. The peak iravel demand on quile 8 number
of major highways s now recrealional, wilh weekend
and the halldey peaks.

Buch of the year 2000 is around ws il one knows
which particular section of 1985 o look al. The
guestion (& how Tar and how fast such future rends
will exlend over the community 88 a whole, be it the
community of people, of cars, of freight venicles, ol
public tramsport utilization or of road infeastructune 11
is already apparent that the rate of social adaptation
to much of the improving technological capability is
wary slow and tharg is no real reason to supposa that il
will spaed up greatly, Indeed, adequale road pricing
technkgues and alaciranic vehicle idantificalion eguip=-
mant wera developed in the early 1970s 1o enable a
practical expanmant 10 be undertaken, but the first
exparimant is now taking place in Hang Kang — 13
yaars later. The inilal technalogy and the design of
the overall system (s essentially very little diflerent
from the 1972 capabilities and proposals, The
functions hawe remained the same and ndeed the
equipment has been ready in technical design terms
Tor thal initial irial fora very long lime. 11 is the change
of social altitudes and the unigue features of Homg
Kong, where special cireumstances provide an
opporiunity 10 underiake the experiment on this
technology that has allowed this project to bagin. The
raason for this aslow adaptation s becawse of the
wider implications of integrated Information and
control technology — the 'big brother’ syndrome —
and evan mose imporant the puraly practical undar-
Iying economic faclors,

While the capability was essentially already there
in 1972, the overwhalming cosl was for wehicke
identification equipment, This is wihers the pressures
for change are increasing mosi guickly. The incre-
méntal cost s declining swiltly and can be axpeactad
to be a purely marginal cost within a very few years,
Therate of social adapiation {othese capabilities will
b the primary dt@rminant of the changes inihe road
and travel eqvironment, not the purely technical
capability,

Of equal importance are the prionlies sustaining
and underpinning the economics of public ranspor.
The substantial subsidy of public transpor s in
compeatition with different types of economic and
soclal expanditure. The district ageing of the popu-
lation profile in Australia and the very dilferent
patterns of consumption of the elderly make it an
open question as to whether the priority currently
given 1o public transport subsidy will remain at the
sam lgvals.

Changes in that area may lead 1o reinforcement
of the tendency of ow income alderly households o
own vehicles at Tar lower incomaes than any ather by pe
of household, but 1o use them considerably less. The
pravision of mobilily may become a goal instesd of
the sustaining of potential mobility that public
transpor provdes. Pubhc transpor users need nol
remain the same due to changes in the work place,
changes in Isisure habits and changes In the age
structure and the location of populaton in Ausiralian
cities; can we nol expect the freatment of public
transport to follow? An increase in the vehicle popu-
lation does nol necessarly mean increasing use,
Conzequently, should revenue raising from molor
wehicles be on use of on ownership? One can envisage
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a sltuation where many individuals (7 a housaehold
hawe access to mone than one vehicke atl a time. This
has implications for insurance, {or lability, owner
liahility, for petrol taxation, lor fixed charges — and
indeed for vehicle ientification

Oiwar the longar term, 28 years, we will See a wider
accass in lime and space af lower overall cost (o Ihe
communily. The cpportunity 10 respond (o cost
consirainis can now be achiaved by posilive
guidance withoul the intervention of a price mech-
anism, This is whére electronic advances can changé
the guestion from ‘1% 11 possible 1o implameant an
elecironic means of achieving pricing or conlrol? 1o
‘Are there better means of using communicalions and
infarmalion sysiams 10 achieve that end?

The implication of this sublle shift from contral to
influance is fairly obvious. For example, how fes of
llie paupha on the road have 1o be influenced 10 alter
their routes io be able o achieve a betler balance ol
capacity dynamically for ihe whobe range of users of
tha network. It certainly does nol need 1o be all of
tharn, bul how many® And 50 8 much closer alention
o the bahaviour of people on roads in 8 someawhal
Bromder sense will have direct and practical payofl
The mechaniam and tha infrastruciure 1o apply thal
knawbedge is rapidly nrrwi:ng

Cher ten years we have seen area tratfic control
systems spring up across Australia. Owver the next ben
years, infegration belween public transpor, private
wehicle and area tratfic contral will acheva yel more
movemani capacity or possiply no more vehicle
movemant across the systam

Anafiner interesting aspect of supply shortagoes
already appareni. is 1hatl the investimant in mulli-
specialist knowledge, which is neaded far integrated
traffic and transport planming and mandggemaent, s
already in shorl supply and likely 1o becoms even
sharter. The infrastruciure investment iS5 known 1o
rercl @ fen 10 30 yoear horizon, |1 often orgoiten thai
inwesiment in people has a five 1o ten year horizan
Research has a cycle which sians perhaps \en yaars
o more belore the wide application and adoption of
ihe principles identilied. Wa have 1o develop people
with speciaiised knowledge, who are then accessible.
This lang eyela of resaarch identification, execution,
disgsemination and adoption becomes a matler of
greal concern as the level of integration of ihe road
franspor sysiem increases. Yet o maintaln adequate
responsa time for the shorter run applications and 1o
translate research findings into cperationally usable
forms, to susiain and support that process requiras a
far more costly, time consuming manpower affort
than the origemal resaarch. The one thing thal we can
be sure of is that change — and the rate of change —is
increasing and i we are aiready encountaring
difficulties in adapting in an organisational sense,
than the only answer (o this is peaple. To anticipate
this il will take a fundamental rethink.

Wecan also ook to delivering our ressarch muech
rsarE aficieEnily, Thers g tools which make our work
{which may be complicated to carry oul), muchmaora
aasy to manage for the end wsers, ILis also vary much
rare straightforward than it used to be o provide
peopla with 8 means of access to the judgamant of
those people who have the skills. Perhaps the biggesi
bottlenack is people. ARoads and transport are aboul
peopla. Il we can get more productivity out of our
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résearch and more productivity oul of our operating
staff dollars, we ana doirkg wall, Il W can increEane
fccass to al least somae of the hli._'||"| lgew il B peEriEg
which exisis in Ausiralia we ars doing even bailers
The emergence ol oparational exper! Systems and
pier decision support and raining OGS give us
evary hope that we will be able to do this as well
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—  Hoads chamnge tairly siowly

* fhus integraled monilgring evalu-
aticn amd I'I'lﬂ.l‘lagtml,".l‘ﬂ il"l"lpl'ﬂ-'l.'ﬂ-
mants ane nessded

—  Vehicle fleets change fasier

* musl therelore develop and main-
tain vehicle leet characteristics pro-
jection and monitoring methods

— Vehicle usage s volatile

« must therefore improve demand
and projection methods, avaluation

Key Points in Closure

—  Foad usage can be batter managed

® guidance, road pricing, surveillance,
monitornng and dnver bDehavour
imtegration

= [aterminants of demand

* naad lo anlicipate these changes in
lecation and timing of road use

= Tools for research product delivary

* gupert Systems already needed for
Godes, regulation and standardis-
ation of adwice at a low level

Moo s shortages of skilled people will
confinue 1o push up ihe prority of
reEgeanch ﬂl‘."i'l'Er}I' and ransier

M.R. Wigan,

M.A., Ph.D.{Oxon), M.Inst.P., M.A.C.S.,
M.|.E.Aust., M.I.C.E.

Marc Wigan has worked in ranspon research and
policy since he gained his doctorate in Nuchear
Physics from Oxford University in 1967, when he
joined the UK. TRRL and worked on elecironic road
pricing, environmental impact, long distance travel
and transport planning modeds

In 1974 he moved 1o the Greater London Council
o lead the developmeni of an integrated freight
transport and operations policy for (he region

In 1876 he moved (o ARREB as Head ol the
Transpor and Trafic Division [now Chiel Scientis),
and workid on ranspor demand anakyss, fime and
MOy H:l:p-l'!l‘ldl'llll"ll} on trangport, travel and H.I:|.1'|I'I'I'|.'
analysis, valuation of life, wehicle ownership and
wahiche flaed ﬂ!.l'l'lﬂr'r'llll":g. and 531&1?

Mare now serves as chairman of the Australian
Standards Committes A2 lor molorcycle and car
helmets, and is a member of the Victorian Ministry of
Transpon State Bicycle Committes,

Always deeply involved in information tech-
nology, Marc spent part of 1882/83 in the UK. as
SERC visiting Fellow in Information Technology and
Transport ai Leeds University, and has subsequently
been actively involved in traffic and transport apgli-
cations of information technology from: edectronic
publishing, computer aided communication and
Knowbedge based systems flo image processing

applications and integraled road pricing and user
advice systems. Marc |18 Assotiate Editor of Trans-
peortaton Research, and a member of U5, Trans-
portation Hesearch Board commiliees on Bicycles,
Motorcycles and Fraight.
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4 TRAFFIC ISSUES
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J.AH. McLean

The Back Bearing

To pul our forward projection in parspective, it is
worth first taking a back bearing to see how we
arrived at ihe presonl situation,

Tha 1960s saw the EH Holden and unpre-
cadented growdh in urban traffic (Fig. 18). The road
authoritios gearsd up to cope with this. The brighi
YiLng engineers wirs sent for post-graduale iraining
in the LS and returned with the urban fresway
golution. However, despile political pressure from the
molorsls associalions, we neévar achieved anything
like the 30 cenis in ke dollar federal Tumding
necessary 1o make ithe urban lreeway solulion
affordabie

The 1570s saw the emergance of OPEC as a
significant international economic force, and a
growing community and political questioning of
capilal works solutions to urban problems. To their
crzdit, the road authorities adjusted to thesa realities
and deviged stralepies 1o cope with incrsasing urban
traffic without major works,

Traffic managément schemes, and particularly
elecirgnic traffic conirol Systems, have begn very
succesdtlul in handling increased urban traflic
demand . Howewer, it muwst be recognised ihat trathic
contral improves e ulilization of the infrastructung
traffic capacity, bul it doas nal add 1o thal capacily.

It would appear thal, despita initiatives to reduce
ihe demand for private vehicle travel, urban tratfic
continues to grow (Fig. 19). More imporantly, there (s
an increasing reliance on road wehicles to handbe &
growing urban fresghl lask,
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Fig. 18 — Tedal Ausirslisn Rasd Traflie
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Fig. '8 — TraMic Goromith on Margondah Highway
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The Forward Bearing

Thiz brings us (o the paint where we might make
forward projeclions

To date ekectronic traffic control in Ausiralia has
concentrated on improving capacity ulilisation at the
element o route lewel. The next step i improved
utilisation af the notwork lewel This will be achioved
with the sophisticated driver route information
systems already under development in Europe and
Japan, coupled 1o automated inciden! detection

syslems,
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We must anticipate that urban traffic, particulariy
freight tralfic, will continua to grow. Eventually the
traffic demand will exceed that which can he catered
for by traffic management alone, and there will ba
growing pressure for more infrastructure. Given the
significance of the urban freight task, we can antici-
pate that much of this pressure will come from the
road freight industry,

The need for extra capacity will resull inoa
moderale increase in urban road construction
schemes, albEl less ambiticus than hose envisaged
in the 19680, In particular wa will e increasing
construction of isolated grade separations (or fiy-
overs) and minimum reght-ol-way controlied sccess
links. The new construction will not be planned as an
additional aystem, but will be Integrated with the
existing road network.

In the area of energy. we musl aniicipale a long-
term trend of increasing world prices for lquid fusls,
Allernative fuel lechnologhes will become economi-
cally wiable as the price of traditional sources
increases. Evidence to date suggests that, on the 25
year iime horizon, this will cause a decreass rather
than a reversal of urban traffic growth, The greatest
impact will be seen in wehicle design and special-
esation, resulting in a greater divargenca in wehicla
types with regard to size, speed and performance.

The trand towards road user segragation, staried
with padestrian malls and bikeways, will expand and
canfinue o cater for the increasing wehicle special-
isation. 5o far we have sedn eflorls to prahibil trucks
trom declared drsas for envirgnmentsl reasons. In the
nanl decade, for traftic operational rsasons, we will
s Iha beginnings of truck only lanes or even roufes,

Road safety will confinue 1o ba an igsue &5 long
as we have ropd fransporl. Taking a public heallh
vigw, per capila road fatalities have remained Tairky
stable (Fig, 20). Howewer, in terms ol transpor
effighensy, there have Been substanisal improvements
in road usage based accident rales (Fig. 27). Thase
have largely besn brought about by occupant
restraint legisiation and improvementis 1o vehicle,
rxad and road furnilure deskgn. Further gainag will be
more hardly won and will entall questions of social
and economic acceplability.

We should also consider some social factors
which are going to influence traffic engineering
praclice.

Ausiralia = rapidly becoming a very litigious
sociely, and this is being fell in the roads secior.
Increasingly, trallic engineenng decisions are being
based on considerations of legal labdkty rather than
technical marit It would seam that our mechanisms
for updating standards and praclices ara not Keeping
pace wilh the legal process, and the profession is
hawing difficulty adapting.

Similarly, Australians are becaming less
accepling and more politically active, rasulting in an
acceleration in political policy changes and infliatives
Forward planning processas must becomea mora fluid
to accommaodale thess changes, and public auth-
oritkes will become more visibly accouniable.
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Research Implications

Research and development will be required 19 enable
the techmological advances in compuling and ehec-
tronice to be employed in the optimisation of traffic
contral systems, including driver infarmiatian

Mew ftraffic design crileria will nead to be
designed for the development of minimum rght-of-
way controfled access arterials in urban areas.

Growing divergence of vehicle lypes will create
new research prablems in the field of traflic oper-
alions, geomelric design and salety. Criteria will be
required for the planning, design and operation of
functionally segregated road facilities.
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Aoad salely research will be largelied at specilic
identified problems. The research inpul mus! be
broadly based i order 10 consider the social and
economic aspecls of proposad counlermeasunes as
wiall as their lachnical mearit.

Legal considerations will play an increasing role
in traffic enginearing and other aneas of road aulh-
ority aclivity. Legal expertise will become a specialisi
input i many applied research siudies.

Finally, thera is & real research challenge in the
fiald of tratfic planning melhods, Thesa will need 10
satisty the apparently conflicling requireameants, of
greatar Hexibility, 10 accommodate a range of policy
objectives, and greater franspargncy, o maintain
credibility with an awane public.

J.R. McLean,
B.E.(Mech.), Ph.D., M.I.LE.Aust.,
Chief Scientist,
Australian Road Research Board

John Mclean graduated in Mechanical Enginearing
from tha University of Melbournein 1967, and, altera
briaf paricd with the Army Design Establishment,
returned (o complete a Ph 0D

He joined ARRB in 1572 and in 1875, he was
appointied Senior Aesearch Scientist and Traffic
Enginaering Research Co-ordinator,

In 1978-T9, John spent nineg monthsinihe U5, as
a wvigiting scholar al the Institute of Transportation
Studies, University of California, Borkeley, whare he
was able 1o gain first-hand expenence of traffc and
transporalion research in ke LS. and pursue his
own research interests in e lield of rural road traflic
operalions. He also spent some lime in Europe and
Japan,

His major research project invelvemenis ang
iravel speads on urban roads, advisory speed survey
procedures, vehicle speeds on curves, the review ol
road design standards and costs associated wilh
design s peed standards. He was appoinied a Principal
Research Scientist in 1978, He currantly works in the
Road Technology Research Area managing the
Accelarated Loading Facility (ALF) program
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5. HEAVY VEHICLE ISSUES

158

P.F. Swealman

The sceng is sel for considerable development of the
road freaght industry i Australia ower the next 25
years. This process will be refleciad in changes in the
heavy wehicle fleet and in the road laws governing
truck size, weight and cperations. The vehicla flaal is
a very tangible indicator of trends in rosd transpor
and heavy vehicles tend to lead fleet changes, tha
impalus coming from changes in vehicle usage and
the demand far more ecanomic operation, 11 will be a
very interesiing lime for research, Public secior
suppo 1o heavy vehicle research has bBean going on
in Australia for only a decade or 8o and has con-
centraled on size and welghl issues related Lo the twin
concarns of infrastructure damage and safely. Less
has been dona on envirenmental considerations and
even lass research an freight movemenis. This is
hardly surprising when one considers that up until
the 1850= most concern with heavy vehlcles was over
road haulage for genaral fraight establishing itself as
the legitimate and eventually dominant rival of the
railway. Milestones in this regard wera the deregu-
lation of Australian road hawlags in the 1950s and, as

Fig. 22 — Sinle-ol-the-arl multi-axie group

& slightly different example, the publication of ihe
LS. highway capacity manual in the 19508 making
trucks accountable in the tralfic stream. Trucks had
pecome bona fide users of the road and scientific
intarest had to awat this state of atfars.

A% a resull of current research we will e trucks
whieh are quieter, more fuel ellicient — with betler
engines, iransmissions and asrodynamics — saler
with regard to more siabllity, betler braked and less
aggressive in impact and, less damaging o roads,
with more axbes and betler suspansions (Fig. 22). Asa
result of indusiry developmenis they will also be mone
diverse and purpose-buill and will involve multi-
articulated and novel steering configurations. Thay
will be belter eguipped with on-board scales,
alactronic tachographs and fruck management
computers. Most of all, they will be larger and heavier.
Individual axzle loads in Ausiralia ara currenily low by
world standards, and il is reasonable to foreses in
conjunction with advances in pavement design and
construclion and betler load enforcement, some
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Flg. 23 — Medium combination vehicle concepl (B-irain)

increases in axle loads. However, 8 platéau will be
reachad and furthar increases in gross weights will
anly ceour through the addition of more axies not
higher axzle loads. These vehicles will nesd 1o ba
Ilonger and hence multi-articulated. The forerunner of
these vehicles is the so-called ‘B-train’ [(Fig. 23)
currenily being miroduced in some areas o fill the
Gap betwesn semi-irailens and road rains,

‘Width and heighi limils el nead Lo be consirained
and significanl increases are nol envizaged One
important area affecting fulure trucks and truck
aperalions s elecironics, Cufrent human resource
problams in enforcement of 1oad limits and constraints
on vehicle conligurations will be owvercome by alec-
tronic means of weighing and identifying wehicles.
Thes will not only reduce overtoading, but will opean
the way for more diversity in trucks and fruck
aperations. it may then be possible to regulate trucks
by “invisible’ critera auch as turning circle, dynamic
stability, amd bridge loading formula rather than tha
more obvious characlenstics onlorceable by an
inspectar in the feld af the moment. This will reguire
considerable rasearch into truck performance in
order that appropriate methods are available o
dedgrming whether a wehicle with a given sef of
physical sharacieristics meels the perlormance
critiria laid down, This research will nead o be m the
arga of dynamic stability, braking, driver reaction and
off fracking of truck eombinations.

Advancis in electronics will also allow more
diversily in rouie selection for the larger combination
wahicls, Provided that astomalic means of anforcing
sebrctad routes near major population cenires are
available we may see multi-articulated vehichis on
maer ling haul roules.

However, we should notl over-emphasise ling
haul vehicles. Greatest economic benefils could lie in
fhe urban road freighl disiribution area. We have
COme nrnng wialy Iowards oplimiging line haul vahicles
and they arg relalively well suited to the roads on
which they aperate, In ihe urban situation, Bconomic
banefits will depend on a better road network allowing
maore delivarnias pes day. With avtomated commaodity
handling al freight depots, wewill see a move lowards
aircraft type containers and hence a move away lrom
van lype vehicles back 1o the flatbed types. Size and
wizighl rends of these delivery vehicles will depand
an a number of faclors, bul some increases appoan
likely on the bagis of improved tratfic flow and henos
daily delivery task and & move lowards dedicaled

an-board equipment for lpading and uniocading,

Having looked ai heawvy wvehicke fleet changes we
musl aiso nole that a trend o confainerise and

modularse loads on road "'E'\-Ig'hl wERiches will extond
to the railways. With updaied materials handling
pm{:nﬂurﬂ tha FEih'l'Ej'! will alzo banefit from the
Bﬂ'l'ﬂf“ﬂ.ﬂﬂﬂ of lower cogls relaled 1o |¢Iﬁil’ﬁg Narmees,
Thig wrill tend o lurther gl the focus From Inng haul
rogd rl"ﬂlgl'“ I:IMI'HIH:II"LE- Loy Ehe wrknen rl'ﬂllgh[ lask

The truchk itsell, currenily a set of propriedy rame
risils serviced by a myriad of second manulaciurers,
will become an integrated struciure o reduce lame
witight. Design standards for braking, stability, ride
comior and roed profection will need to be met with
batier braking systems and suspeansions. The role of
résgarch 15 1o make sure that suitable pearformance
criteria are established and that requirements are co-
ordinated. Currgnt difficultias with some areas of iyre
performance need 10 be overcome with a new
generatiaon of tyres, for improved stability, braking
and road slressing characteristics. However, all thesa
vanicle improvemenis will regquire dewelopmental
costs of such an grder that industry rationalisation is
likely in terms of fewar manulacturers. Al the sama
fima. inlernational harmonisation of axle loads and
dasign rules will be needed in order 1o pave he way
far the truck of the future.

With predicted changes in heavy vehicles there is
sufe to be some social backlash againgl spesding
juggernauts, pariicularly 85 cars continwe (o becama
lighter. These problems will be parily offsal by hard-
ware improvements in ruck safely and intrusivanags,
a5 have already been mentioned. However, majar
changes in understanding of fruck bahanour will be
naaded 1o implament measures 10 88s(sl fruck drivers
and to better train them. YWhile this ressarch can ba
carried oul in the feld to some extent, a treck driving
simulator would pay off in lermz of developing
elecironic driver aids. the only solution whan tha
drivar has only a tenuous machanical link to the
greater part of the mass he s reguired to control. This
i% bacoming increasingly important with larger com-
bination vahicles, Safely is. and will remain, a major
issL

Problams of & diffarent kind will need 1o be faced
with respect to the read network. The road pavemeant
damaging affects of higher axle loads, differant axke
groups and tyre lypes need (o be balier assassed. A
good start on this research has been made already,
espacially the accelerated loading facility. This
research will be needed o seryice pariodical raviaws
of mass and dimensicnal limils as well as 1o provide
the basis for road cost recovery from haawy vahiches
users. This could become much more realistic wilh
the use of elecirenic lachographs to aulomatically
register load and distance travelled
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It is parhaps worth noling in closing that the
fourth powar law relating pavemant damage to axie
load has been in use for 20 years now and has saen
riuch use and misuse, Despite its shorcomings itisa
fine example of something we shall 5ee a lot more of
im future ressarch invalving heavy vehicles. it is what
the Fremch call the technico-economic approach,
and has two key elerments: a language which scientists
and policy makers have in common; and & saries of
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technical considarations each ralevant to economic
concerns. The aim i therefora to bring together
technical findings from various scientific disciplines
undar a systems approach, using a commaon language.
This does not produce an oplimisable model, which is
uargalistic, but at least ensures that factors such as
pavement effects, salety, cperating costs and environ-
menial effects are ali takan into account when investi-
gating changes in the Australian heavy vahicla Neal.

P.F. Sweatman,
Ph.D., B.E.(Mech.),
Chief Scientist,
Australian Road Research Board

Patar Sweatman i a Chief Sciantist al ARRB in the
area of heavy vehicle impacts. He S paricularhy
nleresgted m the intarface Bétwean vihicle &nd road
and much of ARHBs research in this area is applied 1o
fruck reg ulglions,

Peter attended the Univargily of Melbourng

Apar trom research activilies in tricka and rovsd
traing, ho hos screcd for ten yeara in the Australian
Dasign Rula process. NAASRA truck size and weight
invastigations (ERVL/RORVYL) have also been a
canstant theamea in his work

Peter is active in promoting industry involvement
in research and international co-oparation

Dr Peler Sweaiman
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J.B. Metcalf,
B.Sc., Ph.D., F.G.S., F.I.LE.Aust.,
F.I.C.E.,
Deputy Director,
Australian Road Research Board

John Metcall graduated from Lesds Univeraity with a
B.5c. in Civil Engineering, followed by a Ph.D. in Soil
Mechanics in 1958, His inlerest in roads was
reinforced when Ris tirst employer seconded him o
work at TRAL on sobl stabilisation, full-scale pave-
mnt performance rials and (he proparties of fillers in
bituminous concrete. An interest in travel, which
continues undiminished, led him b0 Quesn's LUni-
wersily, Kingston, Onfario, as a Mational Ressarch
Council of Canada Post Doctorale Research Fellow
in cloge association with the Ontano Deparimant af
Highways, From Canada he joined CSIRO whirs
early sludias of the engineering properies of typical
Australian soil% teok him to all parts of Australia and
no doubt helped (o build the interest and axperience
which lad him {o Queensland as Materials Enginear ol
the Main Roads Depariment in 1964

John's research interest in guality conirol is
balanced by a strong personal commitmant 1o
research education and ftraining for developing
countries, His activiles have led to further involve-
ment by ARRB and ARRE stalf in research and
training for deveopment. He is actively involved in
Road El‘lgjﬁ-&ﬁring Association of Asiaand Australasia
aclivities as the Board's uwsual represeniative on the
Councl, and s Chairman of the Permanant Inlar-
national Association of Road Congresses Technical
Committes lor Rosds in Developing Regions

O Jokd Malcall
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6. ROAD TECHNOLOGY ISSUES
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J.B. Metcall

The principal concern of the road technology area
ovar the next 25 years will be maintenance and
rehahilitation of recanstruction of the physical infra-
structure of roads rather than the development of new
routes and major new construction. Given the size of
tha netwark and the achievable rate of resealing and
rehabilitation — some 2 per cenl of the surfaced
network per year — change must necessarily beslow
This is not & volatile area, but it is where State and
Local Authorities spend your monay

It i= Hkely that substantial new construclion on
rural arterials will slow down in the wake of the
Biceniennial program — (hough the new lenglh $o
Built will require substaniial provision for main-
lenance. We can perhaps sea adequate capacity on
major rural rowtes but, 1o achieve acceplable
candition ovar the whole nelwork, musi acheve the
maintenance targets. The urban arterial/freesway
network may perhaps receive greatar new construcs
ticn and major recanstruction funding — perhaps
especially for truck routes. Increased traflic will
require minirmum delay and disruption to reduce
cosls and maintain safely, reguiring in turn both
increaged life and reliability of the existing infra-
siruciure anmd, rapid effective mainienance
procedures on low trafficked rural roads. Old sealed
surfaces are ditficull to maintain and improwsmsnts
in wehicle suspension, dust Sealing and air
conditioning, reduce somea of the prassure for dust

free surfacing. There will continwe to be major afforts
in traflic manggement in residential stireets relying on
passive foad lufniture provision.

Thus the performance of roads, in the widesi
sense, will need (o be linkad to traffic, construction
and maintenance costs in a systems approach to
bettar define needs and priorities and fo answer
social and political questioning of the place of roads
and road transport. Looking to the raad technology
issues this will call for a comprehensive and up-to-
date inventory with road condilion rating using valid
and calibrated condition measures lofr pavements
and for traffic contral infrastruciures. The dala base
musi be capable of servicing economeiric models of
road neads, of developing priorty listings, and of
rivealing interactions between condition, costs and,
eveniudlly, sately and social impact factors.

Initiatien and maintenance of the data base calls
urgiaEnily far the further developrment of highway
speed (but speed independent) monitoring tech-
nalagy, far ride comfort and skid resistance o answer
WSErS primary inleresis and, for rutting, cracking and
deflection io serse the engineers’ nesds [(Fig. 26). A
stable, wser accepled, sat of toberable standards will
be neaded for pavements and possibly also for the
traflic contral infrastructure of signs, markings, sig-
nals, etc. to satisty soclal, economic and, quite
probably, legal nesds for defensible limits to what can
be Buill, cperated and maintained,

Fig. 34 — Aulcenated rond survey sguipmaen
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Smaller cars will call for ride comior and quist-
ness, largar trucks will call for stronger pavamants,
the miz of large and small vehicles will call for
uniformiy high levels of skid resistance and the larger
numiers of wehicles will call for less, and guicker,
maintenance.

Tha syslems approach will allow assessment of
the provision of stronger, longer lived, pavemeanis at a
highar first cost againgt more frequent mainienancs)
rizhabilitation or stage construction options.

However, as ihe greater part of the nefwork isin
place now there musi be a pressing need to improve
maintenance methods and materials, Methods must
bequick and safe, capaple of application with limited
construction access. Materials must be tolerant of
difficult working conditions and independent of
climatic effects

Equipment will become more automated, with
widpr use of elacironic conirols, An area deserving
mane attention is the linking of rapid non-destructive
‘an-the=run’ lesting procedures giving batter process
conirol and guicker specilication acceplance.

Fig. 26 — Lavge seale recycling plant
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Plant will become both larger and smallar, for
high output, full widih ‘one pass’ construction and
better uniformity and, for easiar portability and wse in
confined ‘one-lane’ width sections under urban fraffic
for instance (Figs 27-28). One pass recycling or
resurfacing will also become more common at both
scales. An important nesd will be for more effective
tempaorary traffic control signing and marker
materials,

Material resources will be constrained, and thus
thera is an urgent need to daline material ‘durability’
and to redefing other material properties in rational
termes linked to new pavement design procedunss and
to parformancs. Thiswill provide for rational definition
of marginal materials and allow more confident
adoption of niew, stabilised, treated and, recycled
materidls of combinalions C:nan-geg i BitumeEn
sourcas and awailability of additives/maodifiers will
also reguire invesiigation (o maintain quality and
paErTormance of $ealed roads — 90 par cenl of tha
surfaced netwaork,

Mechanistic pavement design will allow Hor
material and construction vanability. The allecis of
real dynamic traffic load specira will be incorporaied
rapl;,u:.irrg reliancs on methods correlated to static
waig bt and pawer law egquivalancy approximations
Material characteristics and design development will
allow for i malerials and new configurations such
as 1he 'I,IMH!I} down’ FlE'n'EI"I'IEﬂE and morne rafional
trediment of llexible or rigid overlay praciice.
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Fig. 27 = The Accelersied Loading Facility ol Somenby, M.5.W,

These needs arg encompassed by the curfen
pavement research program centred on the acoed-
arated loading facility (ALF} (Fig. 29), ALF allows Tor
accalerated and higher [aad testing and i supportad
by theorelical modelling, laboratory materials
characierisation and long term full scale pavemeant
monitoring, using the systermns data bank. There
could be a case for an "ALF II' to allow aliernative
suspension and wheal configurations to be lasted at
higher speads

Environmeanial factors will also demand mone
study, As consiruction technology, espacally poten-
tial gEI;HEHTibl]: nppcliuur:ms. BECOMes mone EGFIHIB-TI-
cateed, more Enowledge will be needed on sodl
maisiure’water movemenis in relalion 1o the pro-
vision of dr{linagl_‘.‘ and the prevention of soil
mgwirmgnt

The trallic managemeni infrastructure, signs,
!-igﬁﬂﬂ. and marhings. will alzo nead to ba bullt and
maintainged to hlghEr' arnd micre urnilonm standards,
The usar and 1he law 15 ||kE|}' 1o be less tolerant of
malfunclion. For urban areas provigion of actnvee and
inleractivie m.ﬂﬂﬂgl:l'l'lﬂ"lt conirod, FII'.'?!EIDH' II"IC|IJHI-I'IQ
route finding and road pricing developmeants will
5-u|f:|$1.|‘tl'l1ia!|]r incrEase the electronic content of
construction and maintenance activiles

Thus wi can perhaps foreses the following broad
technology research needs (o suppor loresesabie
changes:

a4 pavemeénl managemant Systam
rmcsd el with:

* a pavemenl and materials per-
larmance data bank,
* robust cost'condition modeals

condihicn mondiornng IBchnology:

high spead, speed Indepandant,
and users toderable limits.

michanistic design and materials
characierisation:

Y dynamic Ioad spacina,
*  robust performance linked materials
paramelars

batter understanding of bitumean {and
polymer) chemicals:

Y evaluation of changes in sources,
Y uge of new materials and new com=
Birations of malérials

methods and malernals 1or main-
tenanca:

* high speesd climate independent
repair under traffic,

* for pavemenis and iraffic manage-
ment devices

aulomation of construction plant

*  Figher output, mare unifarmily sith
Qe pass recycling,

autemated non-destructive con-
struclion control testing,
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M. Muspratt, Chishoim institute of Technoalogy

The problem as | see il is thal Australla’s economy is
daclining considerably, and that this will effec
Australian industry and its ability 1o complale
effectively, This will altect the amount of mongy
available for road construciion and the developmieni
of high technology, Unforiunately, the appropriale
action 10 be laken is wiry Strongly nationalistic and
ihis diveris thie attention ol the gereral populstion
away from the economic situation. MNew Zealand
probably in an even worse siluation,

In other words, Ihe main background Esue
affecting all that was sald today is, i my opanign, the
demise of the competitivenses of Australian industry®
Would the panel care o comment?

M. Wigan, Ausfralign Road Research Board

It is difficult 1o answer thal guestion. Howevar, |
would paint out that, in Mew Zealand thore has
actually been an overall incraase in real waalth par
head, thouwgh slow, ovaer the last 20 aor 30 years, and
these trends can be reasonably expected 1o continue
The world iz begoming mare elbcieni, a mare
integrated economy. |11 S no longer S0 important
which part of the world you're in, although hare ane
alweays fluctualicns. | agres Ihal we are on the edge of
a new round of investment «n Ausiralia, cerlainly in
manufacturing echnology — il ot we cetainly arein
trouble. Histoncally some countries develop faster
than others, but genarally they appear lkely 1o all end
up in the same sort of regime in the long min.

DO. Berry, Road Construchon Authoriy, Viclana

We look back and we look forward, but the one thing
wiit rgsally got wrong in the 19608 was the population
estimales. That has led o problems in projecting
requirements of power genaration, aducation, roads,
transport, hospitals, etc. and thal seems lo be tha
great challenge in planning forward, | don’t know bow
wet solve this problam, bul | suspect that we'll have to
ook ai things in & much more incremental way, and
burild thiregs 1o senie much shorter-lerm nedsds

My other commenl relates 10 economic activity,
which was méntioned by each membaer ol the panel, It
wiits mantioned thal we'd b looking a1 lrucks 1o make
more movemenis than today, bul will we be looking at
the same maasures of effectivensss we looked at
through the 13605 and 19708 and ara skill using? Wikl

we b lﬂﬂk'trlg al the nped (0 get travel limes oon-
sistent, biecause indushy will be looking 10 get
inventory cosis down, and that's whal rade mosve-
mients ang gn-in-n 10 be aboul. | wonder whelher wa'll
nmawe to hink more in relation of the nesd lor our
urban roads io operale consisienily in lerms ol
maintepance, incident managemednt, irallic manage-
ment and design.

M.G. Lay, Ausiraiian Road Research Bogrd

Ag Dawnd Berry mentioned, we gol our congapls of
future populaticn Iotally wrong, wa said thal gvery-
thing would grow by 10 per cent. What is the artiche ol
faith” thal we use today that peogle in 25 years lime
will say was lotally wrong?

P.F. Sweatman, Ausiralian Road Resesrch Board

Regarding David Berry's point aboul consistency, the
other side of itis the need for more flexibility in freight
operations, so that trucks don't have (o arrive at the
chepol by a gerain fime. That would have a big eifect
ag wall, but sertainty the time taken Lo gal amund e
urpan roadwork is a problem at the moment.

A.T. Fry, Road Tralfic Autharity. Wehona

The gueastion al cosl recowery and road pricing was
mentioned and I'd like 1o believe that well pro-
gressrvely move 10 1he achigvemant ol a ‘user pays
principie’ in owr noad transport sperations. | recognise
the polibical dilficulties associated with this philos-
ophy as we've recently evidenced in Victona through
the proposal o remove ihe ioll on ihe West Gale
Bridge. However, | rather wonder whether this is
because of the ineguily involved and | think the
challenge i\ open 10 Us a8 researchers Lo COme up
wilhan eguitable system of road pricing policies. Aj
ihe presant tima we have through the SCRAM signal
System an oxiensive network of delactors wheeh will
cenfingdlly grow over the next few years. We already
haive the technology available lor vahicle detection
which i capable of tracking movements throughout
the road network. This informaticn could be stonsd
and processed through the computer system and,
imgtesd of road wsers receiving a bill for motor
regisiration, they could be biited for road usage. |
beligven there is aneed for work on the development of
an appropriate system as 8 more equitable means of
raising the funds thai will be necessary for road
transport expendiiune.
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M.R. Wigan, Australian foad Research Board

| think it is vary important 1o note thal with urban
fraight delivery there are a huge numbers of deliverias
and a large numbers of vehicles. They aren't very big
daliverigs, but thers is increasing prassure 1o provida
more vehicles to mest tighter time constrainis,
eapecially for foods and perishable goods, which in
fact incledes clothes. Because the pressures ang
high, access o freighl depols and and timing
reliability i cash. | hink that & greater appreciation of
this i% needed in planning: we'we known il for fen
yers oF more, but undersianding it may take anciher
fivee, before we can do much aboul i1, The same
applies 1o road prcing. | did 8 major study of it in
Britain 12 yeara ago, and basically the same tech-
nology is being used in Hong Kong now_ 1115 nol whai
technology cando for us, it is how prepared wea are (o
use il, and whal barriers we choose 1o sat on our
experiments generally, What Tony Fry has done is
wnder-pin what | said: "lhat the capital i now in
place™, even though the decision o use i in a
particular way is amarginal ane. Pricing is 8 vary hard
decision to make; if could take one year, and i fould
take S0 | think it will come

J. Crowe, Depuly Commissioner, Departmeant of
Main Aoads, New Soulh Wales

One point raized wes the opportunily fo adjust
germand through pricing. Thalt has not yetl been
lackled in amy real way and the question | was going
1o ask l= “Where do we really see that firsl appearing ™
| think we ought o be trying o look at what areds will
be attacked first.

D, Lovatl, Road Research Unil, NMew Zealsnd

| think ome area where we have an opportunity far
adjusting prica for usage, and which is related to the
road user and urban tratfic, is parking. We hawe nof
heard any mention of parking, either the assemblage
of veehicles or gaiting the parked vehicle off the rosd
ifi order B0 make even batter use of the available road
space. | sai & congiderable fulure in manipulating
parking by sxbending he user pays syslem. I s
possible 1o vary the charging rate by day, time of
arrival, langih ol stay, and time ol departure. Afler
that maybe we can extend further, out of parking, and
actually on io the road users of vehicles using similar
principles which by then would be more acceplable.

M.G. Lay, Australian Rosd Research Board

Recently | reviewed a lfairly radical report from Sauth
Ausiralia about how they might stop the molar car in
Adelaide. The l‘h'!l"iﬂl- tl'linq wias thal thers was no
mantion of parking pricing, and ihat would seem o
me the simplest mathod, The Direclor General replind
that parking conirgl would be politically
unacceplable.

D.P. Bowyer, Australian Road Research Board

I'd like bo pick vp Max Lays last point, and come back
iy what Tony Fry suggesied about the possible
increased emphasis On equily — & mone squitable
system in the fulure. It Seems 1o me thal equity has
been an objective which all gevernmants include ina
list of nice things, but the cold reality is ihat if you
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pursue equity you ane going lo cause & shilt in
opportunities for cerain groups and particularly
groups of strong influence, If governments ane going
o pursue more equilable Sysiems in the Tulure than
W Brg going to see a highly solatile process of
change in the Treight area thal Marc Wigan and Peter
Swealman were lalking aboul. If governments inlro-
duee controls on freight vehicles, such that we gt
more reasonabie use of the road space of pricing of
tha road space, then there's going o be a backiash
and politiclans are sensitive to that. My suggestion is
thal governments will espouse eguity as a desirable
abrjective in the future, bt it will lead 1o 8 much more
volatite climate of change. Maybe researchers are
going lo have a big job trying to track whera ils going
to change to next

O.R. Axup, Viciaria Poiice

There was soma mantion regarding [itigation and the
faet that we are bocoming a mare [iigious sociaty,
The general fesling amongsl the Police is that
engingering is always ahead of changes in regu-
laticng, for example, the work carrisd oul ot Monash
Linmeersily on frangible poles, How do ressarchers
gaa this increase in litigation allecling them, paricu-
larky in the management liskd, whare we lended i the
past lo locok at physical consirainis with respect 1o
traffic managemeant? Bearing in mind that regulation
tends 1o lag behind research, will more research be
raquired into driver behaviour in managameant areas,
and what changes might occur over the next 25
yiars T We ara seeing a drastic change in pur mathods
ol aperation. For example, whan we attended a molor
car collision, it principally involved an argument
betwean paople who had broken a cerlain regulation,
Mow there is a tendency away from the criminal field
towards the civil field. We are being asked to give
opinions on the suitability of rosd furniture, for
axample, and sometimeas we lack sulficient training 1o
give such opinions.

M.G. Lay, Auslralian Rosd Research Bouwnd

Local sirest management maasuras is ane ol the
areas wera regulations on law and engineering seem
10 be incompalibla at the momeant.

DO.F. Glynn, Formuarly Execulive Direcior, Ausiralian
Road Ragearch Board

Since the oil crisis in 1973, there have been a sharp
change in Ihe ralios between the prices of labour,
anerfgy and capital. Do we know enough about what
ihose ratios mean bo forecast some of the things that
Marc Wigan and John Metcalf were talking about?

B, Jenney, Chishoim fnstitute of Technology

COne of the central variables which did nol come oul o
mi strongly enowgh was the move towands integrated
systems, and | consider this (o be of prime importangs.
Diver this last 35 years wii hdos Seen a revolulion in a
significant part af the sea transport indusiry with the
adwvieni of confainerisation. This also has influenced
e move lowards integration in transfer of thae
standard sized containers betwesn road, rail and sea,

Another aspect which proves 25 yoars is quite a
tong lime is with respect 0 how forecasis can go
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wiang. You might find it mildly amusing o recall the
famous Beeching Aeport concerning fihe rail system
of thee LK. whine they carfied on thewartime strategm
into peedcetime by appointing a ‘captain of (private)
indusiry’ o overlord a public wtility. Two of the
assumplions in compiling the Beport were Ihat inter-
city ezl was a non-starter because of the advent of
ik shart Nifl and take off aircrall, and thal there was
rety justification for any railways norh of Edinburgh
excepl, possibly, a single ling system io Perih, The
development ol high-speed rains going from
Feipart-al-thi-city o hear-of-ihe-cily may well have
B an (he drawing bodrd aven al that tirme, although
T discowery of Morth Sea odl was fruly an unioresesn
joker in ine pack,

Revarling lo integration, particularly in the
kelbourne area, | suspect history will accord the first
Cain Gowernmen! a guernsey lor the inlegrated
passenger sysiem and | hope that more tresghl can be
nandled on the feadar configuration.

Jd. Crowe, Depuly Commissionsr, Deparfment of
Main Roads. New South Wales

Parhaps the panél's assumplions wilth respect to
freighl movemenl are nol &s valid as they would like Lo
think if woe kalk inlerms of complementary, rather than
compeating, freight modes. Even though I'm from a
State Road Authority | do wonder al the high pér-
centage of lreight that moves Sydoey to Melbowrms
on the Hume Highway, which is paralleled by an
underutilised raidway ling. Soma discussion on ihe
robustness of the prediction in the freight anea might
b usalul

M.G. Lay, Ausiralian Road Research Board

With public tramsport we believed that fixed rall and
fized track pubdic transporl and roads are comphi=
mentary systems, and we didn't think that was a
matier of debate. Freighl is a difterent issue, 0 our
preseniations assumed that there was a place far
fized public transpor! modes
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M.R. Wigan, Australian Road Research Board

I think that there are a few points to be made.
Protabdy the lirst place where we could see any road
precing technalogy usad would be in parking facilities;
and a lot of monty is speanl on parking, much legs on
ihe rélevani research

The second poinl | would make i regarding
freighl systems. People aften ignone the fact thal the
interchange cosis are extremealy high and, far much
of inter-city Iransport or rail, we find thal most of the
cosig ane incurradin e changaover Lo rail or tha final
legs of the trip by road).

The last point | would like to make is that the
18605 LK. inter-city working party in which | was
imalved with was absolutaly dead right with respeci
to Righ spoed trains taking a very large share of tha
migrkil: forecasting can work whan on a sound
foating, The reason herg was because thara was an
integraled approach with a model of the market run
aganst a model of the technology and sources to ba
provided —veary unusual for a travel projection then, |
hink | weould ke to point cul ihal unless you have
both the demand and marke! determinanis and the
lechnobogical capabilities both represented in a
projection of a system inlo the future, Yyou cannot
axpecl fo get it right.

J4.R. MeLean, Awvsirafran Road Research Hoard

I'd jusi like fo pick up thres poinis very quickly, Wilh
regard to Murray Muspratt's point on Australia’s
economic position, | think GMNP per capita is a poor
indicalor of owerall well being, For examphe, | work in
America, | get paid a large salary bul | don't get
vacalion until 've worked in a job for three years,
Then | gel one week's leave, My house neads painting,
5o | pay someone o paint it, and 've conlributed (o
the GMP. In Australia, | get paid a lower salary, bul |
get lots of recreation leave. | lake a week off and paint
my own house and I've contributed nothing to GHNE.

Regarding Dave Berry's point about whare we
wenl wrong in the 19608 with growih predictions |
think one af the problems was thal planners and
engineers only talked 1o planners and engineers. We
wanted io believe we ware going (o gat a 10 per canl
increase n the population per annum becausa il
sSuited us to balleve it we could build more dams and
more power siations_ | think this is where (he nead for
greater iransparency and accountability has come
from; there are people other than plannars and
enginBers who want to kave a look at whal is being
done these days, and possibly its a good thing,

Cn the role of e law, | Believe that the increase
in litigation reflects changing social attiludes. We

now expect 1o be able 1o socialise our losses, and Givil
law is one way of doing il. The normal defence for the
public agencies has bean “what is good practice’, but
our mechanisms for determining good practice are
something which evolve slowly through professional
concensus. |1 appears thal the cours are moving
fasier than the prolession, and | really don't know
whal the answer i 10 thal one,

P.F. Swealman, Austraiian Road Research Board

I note that | was not challenged with respect to my
predictions about the long-lerm increase in the size
and weaight of trucks. With respect to integration of
road and rail, | think thatit iz a highly desirable mova,
but | feal that if we ses an incraase in tha size and
waight of trucks over tha neut five 10 ten yaars, than
that's cerlainly going 1o take a lol away from rail; it's
going bo take a [of 1o get il back on the road,

«.B. Metcall, Avsiraiizn Romd Research Board

We have talked at length about some of the rapkdly
changing vahicwlartratfic isswes, bul we have B60 000
km of road now and one thing we do know is that
people don't want less. The public 5 prepared 1o
spend money on roads and if anything they will want
better standards. Unless we can get enough effort
into the systemn ihai exists, i1 will deterorate, If
currant funding declines further, we will spend all our
maney on keeping the prasant network intsct, Wae will
not have monay to provide new infrastreciung, évn
though thare will ba fluctustion and change in wehicle
fieels, social demands atc. A linal point is thal we
have 1o be careful with employment in road con-
struction, becawse public works are often usaed on a
rgional gconomic level, IE you pul in advanced and
saphisticated maintenance methods and reduce rural
employmant, therg could well bé problems.

M.G. Lay, Ausfralan Road Research Soard

The negalive thing, | think, is & point Dave Berry
raiged — aboul being wary aboul putting too much
falth inlo predictions. Let's keep whalever we oo
flexile and our oplions opan. | think that's one of the
lgszons of the last 25 years i3 to have allermative
sirategies prepared for us. Planning predictions in
England since the war have found that by and large
you would have been better to assume that nothing
had changed. rather han lo heve believed anything
the plannars predicted. As Marc Wigan pointed out,
much of the fulure is visible now i only we are
preparad 1o look al it Lel's ook al it with cpan ayes
and see it thera, lat's be aware of what's going on and
let’s aea it all as part of & wider communily than we
saw it 25 years ago; let's sea it with more al the
communities’ ayes
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Version 6

The 1977 Version 5 of the ARRB Charter [Lay 1977)
gsai oul the lormal roles of ARRB and discussed
rezgarch neads and directions under ihe broad
headings of the community, construction and iha
operating road, This revision, prepared by the ARRB
Steering Commitiee reviews the context within which
ropds and road transporl may develop and, after
reviewing the national background and the road
sysiem, lakes a broad scale approach 1o the role of
ARRB — a future scenario.

Readers seeking olher wiews on the future for
road research should consult 'Towards 2010 — an
ambit for road research’ (Metcalf 1885). Details of tha
research program are also given each year in the
Threa Year Research Developmant and Information
Strategy publishad in the Australian Road Research
Drasozinibmer issuns.

This future scenario 18 not a statement of Boara
palicy nor of research plans but ks intended to provide
discussion and canvass cpinion on the role of ARRE
in the naticnal research environment and the broed
direction of fulura research,

Your comment & invied

J.B. Maicall

Loy, MLG. (1277). Rusaarch Porspaec v

Mabca®, J.B. (V9A5) Towards 2000 — s ambsl for rosd
research Ausbalian Aosd Hpsearch Board Ressarch ARepaori,
AN M, 13
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ROADS AND ROAD-BASED TRANSPORT — A FUTURE SCENARIO

The Ausiralian Road Research Board's Steenng
Commitlee offers for discussion and debate ihe
following scenario on road and road-based transpar]
It summarises a position proposed in early 1985 and
is saan as thae starling point for continuing as5e55-
ment. In publishng this statement wie sirongly rsquest
coenlinuing réader responses 0 enSurg Our ass0e55-
ment remainsg representative cwar tme,

The views expressed are published by kind
permission of the Direclors of ARRB bul are those of
the Commilles and do nol necessarly represent
those of the Board.

Matianal Background

This document provides a long 1erm — Lhree Lo 1en
WEAF —perspective lor lhe conlinued development of
roads and rofd research in Australia. It assumes nat
thene will be no mapor changes in Australan sociely in
the next decade. The changes that will ccour can be
put info three categonias:

= demographic
= financial
= technalogscal

which will rasull in social, scondmic and anviron-
miantal Conseacguences.

In @ demographic sensé, 1he Lotal population will
increase only slowly, though in some areas rapid
growth may occur by population shifts. The popu-
lation will have aged and the nuckear family umit will
play a diminishing role. Unamploymeni will continue
at aboul curreni levels. More muliiple-worker and
part-lime jobs will arise. There will be changes in
attiludes 1o work, Career and job changes will ba
more Irequent and job retraining more comman
Increased discralionary incomes amongsl those al
wiork, social securlty support for the unemployed,
infirm and elderly and ehanging social attitudes will
provide many people with more cpporunily 1o choosa

a variety of lifestyles.

A relative increase in service industry amplosye-
ment will reduce locational consiraints on an
increaging numbar of jobs. Othar jobs will also
decentralise, due in only a minar part (o he new
information technology (see below).

Recreaticnal and alective travel will increase and
bacome the peak capacily criteria for some roulas,
This will ba highlighted by the presance of mong
refired people with wehicle access and the desire to
drive. However, work and indusiry travel demands
will also continua 10 increase, particularky for freighi
transport, resulting in spreading congestion

Hence, we can axpect 1o see changes in work and
peak travel demands, both in space and in lime-al-
day and day-of-wealk.

Changing community nesds and increasing
respangivensss in Road Authorily attitudes will see a
growil in community awaneness of and suppor for
adeguate roads,

In & financial sense, there will be increasing
allgrnative demands lor public lunds, particulariy for
social Serveces, Governments will, indeed, be increas-
ingl:r concermed with the defigi Iund.mg of their
social programs, This will cause continued pressuns
on Hoad Aulhorilies 10 manage Iheir available
rES0UICEs I 8 congtramad silualticn. Furlharmone,
increasing percentages of funds will be required lor
maintenance and operalions on an ageing road
metwork and thus less funds will be available for
constrection to improve and expand the system,

Incrieasis in the cost of road traval are not likely
to ditfer markedly from those of other goods and
gervices, excepl where urban congestion anddor
iaxation policy has a specibic allect,

The new information lechnology will nol have a
signilicant effect on [ourney-to-wark travel althaugh
there is a minority view thal the opposite will be the
case. Maw producis and services will be developed
and applied at an increasing rate. This will particularly
apply to the introduction of micro-electronics and
infarmation technology inie he conlfrol and operation
of wehicles.

There has been some community disenchanimant
with technalagical innovation and developmant and
el still & dependence upon advances (o makniain
livirng standards. Any rosearch increasingly musi
includge congideration of the community reaction to
i application

In arder 10 make decisions about the fulure we
will nead (o place increasing emphasis an the creation
and usé of data bases ol relevant information and on
the development of anabytical skills, particularly in
sconomics, 1o permil deductions (o be made from the
data callecied.
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Road Sysiem

The key characteristics of ropd-based ransport are
that it provides a service which is

* door=1o=goor

& individual and personalised

s adaptable 10 new neads and technologies

e financod in significant parl fram public Tunds

s used foF varnous non-road public and private
PUFpOSEs.

There appears 1o be no loreseeable alternative 1o the
Foad system, axcept in segments invelving the mass
haulage of people or commodities. It will continua to
play a major and irreplaceable role in the social and
econcmic affairs of Australia. Usage is axpected to
gQrow al about the same rate as the national economy.
Howavar, truck operations oulssde of or batween
urban areas are expacted lo grow mone quickly,

Tha wehicles which use the road system are in
privale hands. Trecks will increasain size and numbser,
Mora afficiert urban delivery wehicles will be
daveloped. The ‘average size' ol private vahicies will
decraase and thay will be better fithed 1o 1heir purpose,
Craynership levels per head of population will continue
1o rieir, REcreational vehicles will increass in numbser

Permansnt or [emparary Hp‘l‘ﬂbﬂ facilitias Tor
trucks, emergency vehicles, pedestrians and cyclists
will resqLing cantinued altention

Ausiralian citses did not pass Through a slage of
exlensive freeway construction and so lhey rely
heavily on the arerial and sub-arierial system 1o
provide am operating network. This will place a
considerable amphasis on the need for high per-
formance traffic operations facilities in salurated fiow
conditions, There i @ likelihood of increasing
community recognition thal blanke! frisway restraing
palicies of the 15705 have not led to workable urban
salutions. Demands lor better urban and suburban
trawe faciities will continue

To adjust 1o changing communily meeds and
perspeclives we will 2ee some changing structures in
associaled road organisalions, rellecting the need for
& conssten ireatment of traflic, transport, safety and
accassibility maues.

A mising new group of issues requiring atteation
relates 1o public accouniability, legislative provisions
and developing legal praclices. The effects of thesa
changes are evident in many areas of road and road
transport, for example in contractual provisions,
enviranmental compenaation and legal accountabilily
in regard to ihe road infrasirecturne.

The Ausiralian road system differs feom that in
tee resi of the world in ihat our long distances and
relativaly sparse populatian mean that we must always
place due emphasis on low capilal cost, low wser
volume, low mainienance syslems i bolh our
planning and owr research, One corollary will be a
continuing need to use malarials currently considernsd
o be sub-standard. Pavemeni lechnology will also
nead 10 be improved to manage the increased truck
traflic predicted above. Measures to improve the lavel
of service of rural roads are also neaded.

Technigues will nead 1o ba devaloped 10 batter
define the reguiremenis placed on molorists — e.g.a
betier indication of apeed lim:ts and devicas for spead
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contral — and 16 confrol ihe use made of residantial
precincts by molorists. These will be physical, edu-
cational and planning-oreenied.

There will be an mcreased naed to monitor iraval
and commaodity movemsents, the use made of the road
nibwiark and the oparalianal eondition of (hat network.
Tooks for irafic gunnru:id:n prﬂinlinl‘l- el further
imprawement

The Role of ARRE

This future scenario may well alfect ARREB, par-
ticularly as the responasibilities of s Maembers change,
and coubd regquire revies of ARRB's Charter. For
instance, a need will axist to recognise tha interests of
road transpori. safely and traffic authorities nol
direcily linked to ARRD. This coukd meed a broadening
of ARRB's field of interest. & greater rola in undar-
taking research and providing infarmation 1o assist
member authorilies in formulating palicy could be
desirable, but the primary task must be scieniific and
technological research, aspecially when funding is
limited. ARRE could perhaps move 1o a8 combination
of basic lunding and specific accountable project
funding. Any changes should préserve ARRBB's
independence, seen as one of its greatest assels.

The search for a proper balance belween in-
house and external research and between longer-
term fundamental work 1o develop expertise and
support shorler-term siudies must continue,

The scenarnc sweggests a need for continuing
road iranspori research al a viabla lavel bul ot at the
expense of ressarch on road technology and road
traffic safely, which should remain at least at currani
laveals,

Specific research areas not implied abowve and
arising from the review are:

{a) the need bo maintain and enhance community
support for an efficient road system by continued
regearch into the quantilication of benefils and
alleviation of the disbanafits of the road gyatam:

(b} a need o sludy new policies and procedures —
a.g. related 1o road pricing and parking — which
can be used Lo manage travel damand and Lhiss
mare efficiently use the available supply of road
space;

{c) the need to mantain a research interest in the
limk between travel demand and information’
lelecommunications technology;

{d] asimilar nead with respact 1o wehicle and iralfic
contral and information/elecommunicationss
microelectronics technology, and

(&) The adaptive and individualised nature of the
road syslem and its economic and social impli-
cations strongly implies a need for continuing
associaled research.

Maore emphasia will nead (o b placed on con-
tinwing education and trawning. Theere will e increasad
resgarch emphasis on communigalions of all lorms,
as thay affect both hnﬂwlud-gi transfer dand the
demand for roads. The interdisciplinary nalure of
road expartise will increasa.
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