
VICTORIAN ASPECTS OF THE NAASRA ROAOS STUDY
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The objeotives of the NAASRA Roads Study are to measure the nature,
and oondition of the AustraUan road system. provide a basis for
assessing changes in it~ assess the effects Of' aZtePnatives fo~
the management of the system. andiUustrate the physi"al effe"t
on the system land the "ost of transport on it) of various levels
of funds. The study is examining the sy stem in three
inVestigations.:' 1'"U'T'al a.".tertial8~ u1"ban a1"tenals and l-ocal poads.
The methods ape desoroibed and some p7lelimina1"Y VictoPian pupal
arotenal pesuz,ts proesented. Pr>ogT'eS8 mth the uroban apteroial and
local poaa 'investigation is descroibed.
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VICTORIAN ASPECrS OF IHE NAASRA ROADS STUDY
INTRODUCIION

Content of paper

Ihis paper describes the work CUrt'ently being undertaken by the Count1:y
Roads Board (eRB) for the NAASRA Roads Study (NRS) 0 The study is examining
the Ioad system in three separate investigations: rural arterials, ux'ban
arterials and local roads o At present an analysis has been undertaken for
Iural aI'teI'ial Ioads, excluding National Highways, and some preliminary
results are :t:'epoIted o Ir.: coming months the Iura1 arterial analysis will be
finalised and National Highwa~analysedo The other two investigations have
only reached the stage where the basic methodologies have been defined and
data collection has corrnnenced.. Ihese al'e briefly described in the latte:r

-~, sections of the pape:r 0

Earlier road need studies

Ihe fi:rst :r'oad needs study in Victo:ria was car:ried out by the eRB in 1937.
It examined :road needs fo:r' the dec1a:red State highway system fo:r the following
decade o In 1948 anothe:r study was unde:rtaken, this time in ~o-operationwith
municipal enginee:rso It also cove:red unclassified :roads outside citi.es. A
similar su:rvey was pe:rformed in 19.54 0

In 1960 and 1964 the National Association of Aust:ralian State Road Autho:r'ities
(NAASRA) car:r'ied out Aust:ra1ia·'wide studies of Toad needs fo:r' the pe:riods 1960
to 1970 and 1964 to 1974 :respective1yo rhe 1960 studies we:re limited to rural
roads, whe:r'eas the 1964 studies cove:red both rural and urban roads o Ihe two
studies lacked unifo:rmity between States because the:r'e was no fo:rmal specificat­
ion fo:r data collection, :road deficiency assessment standa:rds o:r impI'owment
pI'Glject design standa:r'ds.

In 1967..68 the then recently fo:rmed Commonwealth Bu:reau of Roads (CBRds) ca'I'ried
out a comp:rehensive study of the enti'Ie Aust:r'alian 'I'oad system for the pe:riod
1969-1979 using data on the physical condition of Aushalian :r'oads collected by
the State Road Autho:rities (SRAs), in acco:rdance with specifications ag:reed by
the CBRds and NAASRAo A similaI study was conducted in 1971-72 and a minimal
amount of updating undertaken two yea'I's late:r'o

In 1977, ?TI update su:rvey was done fo:r National Highways and Iu:ral arterial roads
and Ieported by the Bureau of rransport Economics (BrE) in 1979 0

NAASRA Roads Study

In May 1980, the National Association of Aust:ralian State Road Authorities
decided to carry out a comp:rehensive study covering all classes of roads on an
Australian-wide basis o Ihe Study, known as the NAASRA Roads Study, i.s scheduled
fo:r completion by early 1984 0 Details of the backgTound to the NRS, its scope,
organisation and management are given in Unde:rwood (1982)0

Ihe objectives of the NRS a:r'e:

(0 ro p:rovide a clea:r picture, in measurable terms, of the
natu:re and condition of the Australian Road System;

(ii) ro prOVide a basis (along with earlie:r surveys and continuing
surveys) fo:r' assessing changes in (and the rate of change of)
the nature and condition of the AustIalian Road System;

(iii) To provide a basis for assessing the effects of alternatives
fo:r management of the r'oad system;
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RURAL ARTERIALS

The major concern of the NRS J:'eports themselves will be to prOVide factual and
under'standable informationo They will not be concexned with making a case for
increased road fup.ding by any particula):' level of government, nOl: of influencing
pat'ticulat funding decisions. However others may wish to uae the figuxes for such
purposes.

Unlike the vaxious Commonwealth surveys the NRS must be conducted by a consensus
approach where each aspect of the xesulting methodology is effectively determined
by the magnitude of the effox,t that can be expended by each and every SRA.

Previous suxveys have determined the cost of bxinging the system up to specified
engineex'ing standaxds, and in the mox'e xecent surveys calculated the economically
warranted expenditure on projects on part of the networko The NRS approach is to
revex'se the process by considex'ing a range of funding levels and detexmining the
condition of the~ system aftex 10 years under each funding assumption. It
is the fix'St survey to do sOo

The inventory information assembled dUl:ing the Iu:['al and urban a:rterial invest­
igations will be stol:'ed in NAASRA Data Bank System (NDBS) format. This system,
described in Linsten (1978), incorporates a Ioeational system utilising permanent
reference points, and will provide a basis for compa:l:'ison with future inventories,
thus satisfying NRS objective (11)0 rhe NRS is the first survey to provide a
precise definition of the network of roads studied, thus enabling future changes
to the network to be clearly identifiedo

The resources being devoted to the NRS are considerably less than in previous
sUIveys. The central Study Team contains only .3 engineeIs, each working on one
of the 3 investigations o With the exception of the inventory data updating,
which is requix'ed fox' CRB purposes "anyway, the Victorian rural arterial analysis
and repox'ting will take less than half a peI'son yeaI, the uxban artexial possibly
one pex'Son year and the local road study about half a pex'Son year. rhexe will be
some minot:' additional wot:'k by technical support staff. VictoIia has also contribut­
ed pet:haps 1 peIson yeal:' in assisting the Study Team in developing and adapting
methodology.

The roads studied wer'e the primaxy arterial (NAASRA functional classes 1, 2 and 6)
and secondary arterial (classes 3 and 7) roads in xural and outeI urban axeas o

inventory was descr'ibed as at 30 June 1981 and the initial
\Ven,CLe-":iJ.ODle was for 1980/81 0 The analysis pexiod for future

fundin,g levels and management strategies was the 10 years fxom 1981/82 to 1990/91
rhe description of the future inventory was fox' .June 1991

0

The general procedux'e was given in Cleeland and Both (1982) although many of the
details have since been modified.

(v) To present the findings in a manner that can be 't'eadily
understood by a11 Q

BOTH

g

n Any criticism of the NRS methodology or usefulness should bear in mind the above
ed points, particularly the necessity fox a consensus appl:'oach and the limited level of
e, resources o

(iv) Io illustxate the physical effect on the Australian Road
System, and on the cost of transport on it, of various
levels of funding;

Differences from previous national road surveys
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VlcrORIAN ASPECTS OF THE NAASRA ROADS SIUDY

lhe effects were demonstrated by changes in:
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15,414 lan of which 9770 is sealed"

7,200 m vehic1e-ki10metreso

178 lan divided, 7,760 lan wide (6m nominal) two lane, 6,
km narrow (7m nominal) two lane and 550 km one lane sea10

t
1,236 lan has a roughness greater than 120 counts/kmo

1,,373 of which 130 a'!::'e timbeT and about 250 have a rated
capacity less than the cut:'rent legal load limit o

(i) Length

(H) Travel

(Hi) Width

(iv) Roughness:

(v) Bridges

Description of Road Stock and Performance

All costs were in 1980/81 prices. Ihe funding levels analysed were the
funding level (aver'age of the 1979/80 and 1980/81 expenditure) and levels +501Q,
+25'7Q and -25'70 from that leveL rhese were abbreviated as FIOD, FISO, F125 and

(a) length and travel £OI' 12 road categoIies (combinations of surface type,
width and number of carriageways) and 14 traffic volume (AADT) ranges,

The detailed deSCI'iption of the 1981 inventoIy was accomplished by cross­
tabulations from the inventory showing:

(b) numbe:r: of horizontal curves for sealed roads by 4 terrain classes and 8
design speed ranges,

(c) ditto for vertical crest curves but with 7 speed ranges,

Because of their size and complexity the tables will not be reported in this
paper, however some key statistics for Victorian 'rural arterials are:

(d) length of g'Iade in 5 g:['adient ranges and the 14 traffic volume ranges,

(g) number of bridges, in 7 ranges of width by the 14 t'Iaffic volume Tanges,

(e) length of sealed roads by roughness, in 14 r'anges of NAASRA Roughness
Meter (NRM) readings (the characteristics and use of the NAASRA Roughness
Meter are described in NAASRA (1981),

(f) number of bridges, either timber or otherwise, in 4 categoTies of load
capacity,

(h) number of level cr'ossings by type of protection"

Measuring the effect of various funding levels and strategies

The NRS specification reqUired that the estimate of futu'I'e effects be under'taken
using a compute'I model, NIMPAC, which simulated the total cost of travel,
vehicle operating costs and the costs of maintaining a,nd improving the I'oad n"t"ol:k!
with different standards for deficiency assessment and p'l::'oject designo NIMPAC is
described in C1eeland and Both (1982) and the NIMPAC documentation (NAASRA 1978).

(a) road inventory cha'I'acteristics between 1981 and 1991,

(b) length and cost of vaIious catego'Iies of roadworks over the 10 year p€x'iod
togetheI' with 'I'oad user costs,
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Choice of a modelling approach

Important,NIMPAC assumptions and dat!

BOTH

assessment standa:['ds (which determine the initiation of projects) J

design standards (scale of projects) and project timing l:ules.
(c)

The most important assumption in the model is that pavement :roughness, as measured
by the NAASRA Roughness Meter, is suitable as a measu'!'e of pavement condition ove:r
time and as a means of determining the timing of I'econstruction. NIMPAC inco:rpor­
ates a r'Oughness'~pavement age relationship which can be va'Iied by the analyst on
an aIea and Ioad functional class basis.

The roughness value which initiated reconstruction was adjusted until there was a
match between the average annual amount of reconstI'uction WOI:'k generated by NIMPAC
and that estimated to have been undertaken in 1980/81. In that sense the model
could be said to have been calibrated, although whether the vaI'ious simulated 1991
roughness distI'ibutions can validly be compared with the 1981 measured I:'oughness
distribution only time will telL It is howeve'I felt that the compa'I'isons between
the various 1991 simulated roughness distributions ar'e valid.

was assumed, for simplicity, to apply to all :r:u'Ial a'!terial roads. At an age of
20 yea'!s this gives a roughness of about 80 counts/km and at 30 years 130 counts/km..
Unfortunately pavement age data was only available for' less than one quarter of "
the sealed length (State highways only) and in the time available it was not
possible to confirm the validity or othe:rwise of the ERVIS relationship from
1981 roughness measurements ..

2Roughness (counts/km) = 0.11 (Age) - 0.43 Age + 44

The relationship given in Stevenson (1976) for Victo'!'ian functional class 2 roads,

Though some elements of NIMPAC have not p:['eviously been used in a national road
survey the road llsex' submodel has been used in a number of State and federal
studies over the past decade. BTE and the Australian Road Research Board have
both I'eviewed the vehicle opeIating cost components of that submodel, but at this
stage it appears to give an adequate Iepresentation of change in road use:[' costs
at a mac:ro (i.e. State o:r' :road category) level. The jUdgement of most useIS so
far has been that it hasn't been worth the :reseaI'ch effort to imp:rove the basis
of the calculations, and by implication their reliability..

'Ihe use of NIMPAC could be questioned on the ground that the model relationships
Ol:' data input may be um:eliable for a particular calculation or a specific
section of road. However the NRS objectives could not have been addressed by all
Stat~s in a relatively consistent manner within the time limits and resource
constraints of the NRS without some form of computer modelling.

For each link of the network an estimate was made of AADT and its recent I'ate of
growth.. Ove:rall this pr'oduced a- growth of 25'7~ in vehicle kilomett'es ove:r the
decade 1981~·l99L This is equivalent to a compound growth rate of about 2.. 2'7.. ,
which is considerably below the 3.6'7.. estimated for the period 1971-1979 frum the
ABS Motor Vehicle Usage Surveys. Ihe data the1:'efore may underestimate total
futuI'e ttavel, but this is unlikely to significantly affect the NRS r'esults.

An important simplification was that foI' rural arterials the tt'affic composition on
each link over the whole period was 71% cars, 13% light commercials and 16% tt'ucks,

n
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VICTORIAN ASPECTS OF THE NAASRA ROADS S IUDY

Strategies input to the model

Design standards for the FIOa analysis were selected to reflect CUII:'ent policies.
Design speeds fot, p:dmary arterials :ranged from 110 km/ht' to 80 km/hr depending
on ter:['ain (the range fot: secondary aI'terials was 100 km/hI' to 40 krn/h'r)., The
warrant fOI sealing was 60 veh/day whilst duplication was undertaken when the
t1;'affic reached 8,000 veh/day. Maximum pavement roughness was set at 120
for roads in functional classes 1 and 2 and 140 £0:[' those in functional class 3.
No Widening was permitted prioI' to 'reconstruction or "I'ehabilitation

o

For the F75 analysis maximum pavement roughness was increased by 20 counts/km and
realignment of secondary arterials prevented.

For the F125 and FlSO analyses widening was permitted for roads smoother' than
60 counts/km. The war:mnt for' duplication was reduced for' each budget as was the
volume warrant for' overtaking lanes. At FlSO maximum pavement roughness was
reduced by 10 counts/km and design speeds for secondary ar'terials raised to be
10 km/hr below those for primary ar'te"rials.

Ihe key inputs ar'e summar'ised in Iable I.

Change i~ Inventory 1981-1991

For each funding increase the length of wide two lane sealed roads (greater than
and duplicated roads incr'eased while the length of na:['row two lane seals, one
seals and gravel roads declined. fhe higher the budget the g:['eater was the
As shown in Figure 1 this phenomenon was par'ticularly noticeable when only roads
canying in excess of 6,000 veh/day were considered.

Figuz:'e 2 shows that the length of V€z:y smooth road increased but the length in
range 60,:,,100 counts/lan increased as NIMPAC enforced the strict cutoff at maximum
pavement roughness rather than allowing the current more subjective approach to
determining time of r'econstr'uction.

Iable 2 gives a simplified comparison of the 1981 and estimated 1991 inventories.
Ihe pr'opo:rtion of duplicated road in the network would increase from the 1981
of 1.1% to between 1.4% (F7S) and 3.5% (FlSO). Concurrently usage of duplicated
r'oads would increase from 11.31. of system tIavel to between 15.47. (F75) and 29.6%
(FlS0). The proportion of total travel on one lane and nanow two lane seals
would also decI'ease very significantly.

~rovements over 10 year period

rhe length of projects, the total :road authority cost and the total r'oad useI
are summarised in Table 3

0

(a) New Seal

Iotal length of new seal was constant at 300 km Ieflecting the very small
pI'oportion of the network currently unsealed (2.8'%) and the fixed assessment
standard of 60 veh/day befoIe sealing was considered. At F75 and FLOG
30% of new seal was single lane, howevez: at F12S and FISO design standards
weIe alteIed so that only two lane seal was constructed.

(b) Widening of one lane seals

Conversion of one lane seals to two lanes p"l:'ogressed slowly fI'om 123 km at
and 164 km at FlOO before acceleI'ating to a plateau value of 360-370 km at
F125 and FISO,

6
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STANDARDS AND RULES
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~

Arterials - Assessment and Design Standards and Proiect Timing Rules by Budget Level

"'"w

"

ASSESSMENT STANDARDS (Initiation of Projects)

PROJECT TIMING RULES

Widen pavements smoother than (counts/km) ~

" 6%

- Hi lly terrain - (km/h)

~ Mountainous terrain - (km/h)

Max. traffic on 1 Lane seal- 4 m (v.p.d.)

" " 2 Lane seal- 6 m (v.p.d.)

" " 2 Lane seal- 7 m (v.p.d.)

" " 4 Lane divided - 14 m (v.p.d.)

Add overtaking lanes on 3% grade if traffic exceeds (v.p.d.)

DESIGN STANDARDS (Scale of Prolects)

Curve speed - Flat terrain - (km/h)

" "- Undulating terrain-(km/h)

Max. pavement roughness (counts/km)

Min. bridge strength - (% T44)**

* Indicates prlmarv / secondary arterial values

** ~,~T44 IS the ratio of the bending moment for the weakest girder, modified for present physical condition, tor the deSign load over

that for the NAASRA T44 deSign truck loading.
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Figure 1 LENGTH OF RURAL ARTERIAL ROAD CARRYING IN EXCESS

OF 6000 VEHICLES PER DAY,
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Figure 2 ROUGHNESS DISTRIBUTION FOR SEALED RURAL

ARTERIAL ROADS"
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VICTORIAN ASPECIS OF THE NAASRA ROADS STUDY

TABLE 2 .. Rural Arterials- Comparison of 1981 and 1991 Inventories (route km)"

ROAO
1981

1991

CATEGORY
F75 F100 F125 F150

Unsealed 425 137 137 137 137

1 Lane Seal 548 491 456 162 139

Narrow 2 Lane(6m) 6502 6300 5738 5083 3840

2 Lane (7m) 7267 7751 8315 8994 9909

3 and 4 Lane 483 515 531 574 827

4 Lane Divided 122 140 149 222 242

Other Divided 56 80 87 241 319

TABLE 3, Rural Arterials-1981/S0 Project lengths and costs by budget level,.

ITEM F75 F100 F125 F150

PROJECT LENGTH (km)

Widening to 6 or -8 lanes 47 59 308 401

Duplication 49 79 309 410

Overtaking Lanes 51 72 188 459

Realign and widen 2 lanes 84 529 555 975

Realign existing width 158 524 427 482

Rehabi Iitate and widen 2 lanes 581 972 1921 2570

Rehabilitate existing width 1146 970 1500 1545

Widen 1 to 2 lanes 123 164 358 370

New 2 lane seal 213 213 298 298

New 1 lane seal 86 86 0 0

Gravel resheet 137 137 142 145

Bridges on new duplications (Number) 4 6 46 54

Bridges widened (Number) 137 203 276 361

Bridges replaced (Number) 132 137 135 136

Resurfacing 10121 10528 10512 9878

COSTS ($million -1980/81)

Total Road Authority Cost 605 789 1011 1283

Vehicle operating cost 14637 14448 14396 14201

Accident cost 1233 1230 1144 1125

Travel time cost 10439 10329 9344 9151

Total Road User Cost 26309 26007 24884 24477
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(c) Widening of two lane seals

Undex all funding levels theI€ was a lazge length of widening undertaken.
It increased lineaIly from 665 km at F75 to 3545 km at FISO.

(d) Realignment and Rehabilitation

rhe total length of 'I'econstI'uction (both realignment and I'ehabilitation)
incI'eased linearly from 1969 km at F75 to 5572 km. Ihe length of
t'ealignment jumped from 242 km at F75 to aI:ound 1,000 km at FlOC and F125
as secondary aI'terial realignment was pe'Imitted; and to 1457 km at FiSO
when design speeds weIe increased. Rehabilitation showed a small increase
from F75 to FlOG (1727 km to 1942 km) then two large jumps to 3421 km at
F125 and 4115 km at F150.

(e) OveI'taking lanes

51 km and 72 km of Qvextaking lanes were constIucted at F75 and FIOa
respectively. The relaxation of the warrants for overtaking lanes at F125
and FlSO met with lar'ge increases in construction (to 188 km and 459 km)"

(f) Duplication

As with most types of project ther'e was only a small increase from F7S to FIOO
(49 km and 79 km) when compared with FlOO to F125 and F125 to FISO. At the
two upper levels 309 km and 410 km of duplication would be built.

(g) BIidgewoIks

1he value of bridgeworks incIeased fIom $58 million at F75 to $94 million
at F150. Around 135 bridges were replaced to overcome load capacity
restr'aints at each level but the number of bridges on duplications and the
number of bridges widened also incIeased significantly. Four and 6 bridges
were duplicated at F75 and FlOO and 46 and 54 at F12S and FlSO" One hundIed
and thit'ty seven bridges were wid,gned at F75, 203 at FlOO, 276 at F125 and 361
at FISO" Much of this work was necessary because of the widening of the
adjacent roadway.

Road User_~

Each incIease in funding produced a decrease in three components of road liseI cost;
vehicle opeIating cost, accident cost and tIavel time cost. The rate of decrease
was not constant; overall, there was a drop of $302 million from F7S to FlOO,
$1123 million fIom Floa to F12S and $407 million from F12S to FlSO" In percentage
terms, the greatest drop from F75 to FlSO occurred for travel time cost (12%).
rhis was followed by accident cost with a 9'7" decrease and vehicle operating cost
which was down 3'7". In all cases an incremental increase in road infrastructure
costs was more than outweighed by a Ieduction in road user costs.

11



VICTORIAN ASPECTS OF THE NAASRA ROADS STUDY

INNER URBAN ARIERIALS

The proposed procedur'€s 8'1?"e described in Cullinan (1982), They compI'ise:

(i) The analysis and description of the 1981 situation in terms of _

(a) the overall urban planning context,

(b) physical characteristics and condition of the road stock,

Cc) traffic service provided by the road system

(d) major traffic problems

(e) relevant Government policies and st1:ategies,

(f) levels of road expenditure and work output"

(ii) Development of three future funding levels for which traffic service
and other effects ar'e to be estimated _

(a) 1980/81 level continued, in constant values (Fl)

(b) less 5070 (F2)

(c) plus 50% (F3)

Within these overall levels funding values are to be dete1:mined for
serv~c1ng and operating work; rehabilitation; minor improvement works;
and major imp:rovements and additions ..

(Hi) Estimation of traffic service effects for major improvements (gTeater
than $1 million) from 1991 traffic assignments and for minor improve­
ment works fr:om:

(a) tabulation of 111991 11 inventor:y data values and other derived
parameters serving as IIproxy" traffic service measures; and

(b) the sum of estimated typical effects of various types of minor
improvements"

'Ihe study encompasses all arterial r'oads in the bU"i1t-up areas of Melbourne,
Geelong, Ballarat and Bendigo.. Inner ui=ban Melbourne comprh'es all Cities
within the statistical division plus the Shire of Diamond Valley ..

~etwork performance measures from assignments

'Ihe road system performance measures to be derived from the 1981 and 1991 Fl, F2
and F3 network assignment output are:

(i) rravel time, measured by network vehicle hours,

(ii) rravel distance, network vehicle kilometres,

(iii) Speed, ie (ii) divided by (i),

(iv) fr'avel cost,

(v) Congestion, measured by volume/capacity ratio,

(vi) Accidents,

(vii) Fuel consumption"

Most of the above measures will be I'ep0I'ted for' approximately 9 sub-regions as
well as the Melbourne regional total.

12
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In the case of speed the presentation will include gI'aphs showing the
distribution of % length and % tx:avel by speed and tables showing the speed
at which 15'70' 5070 and SS'/" of the :mad length and travel ope:rates. A
similar presentation is envisaged for congestion, using volume/capacity ratio
benchmarks of 0 0 2, 0.4, 0.6, 0.8, 1.0 and 1.2

0

Unlike earlier surveys the NRS emphasis will not be on a comparison of
individual cities (or States) in terms of absolute quantities for a particular
(deficiency) benchmatk but in terms of the relative changes between 1981 and
the three 1991 assignments for an individual city.

Traffic Service Measures

The type of traffic service measures which will be used to desctibe the 1981
inventory and the simulated 1991 inventory after the coding in of minor
traffic improvements (less than $1 million) include:

(1) Road length and travel, at regional level, for 4 majo:r r'oad
categories based on number' of c8r:riageways and
access control, with sUb·~categories based on number of lanes,
existence of ser'Vice :r'oad.s and availability of peak pe:r'iod
parking ..

(ii) Number of al:terial/aIterial and arterial/non-,arter'ial intersections
and cor'r'esponding throughput (vehicles entel:ing per day) by type of
intersection contr'ol ..

(iii) Number and percentage of inter~ections with tr'atfic signals,
separ'ately for linked or unlinked signals.

(iv) Numbe:r of intersections and thxoughput by numbe:r of app:roach
lanes and traffic volume fo:r signalised arteIial/arterial
intersections.

(v) Number and area ot bridges by function, length, width, area,
superstructu:re matel:ial.

(vi) Number of bl:'idges by traffic volume by width.

(vii) Numbe:r of railway level cr'ossings by warning device by
traffic volume.

In many of the above cases the presentation will include g:raphs showing the
distributions of, fo:r example:

(a) length, t:ravel and corresponding pel:'centages by AADT or AADT/lanes ..

(b) number' and percentage of inte:rsections by sum of vehicles entering,
sum of vehicles ente:ring divided by sum of lanes, product of AADTs, etc.
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"'C'rORIAll ASPECrS OF IHE NAASRA ROADS STUDY

population density less than 0.3 persons/sqg km g

proportion of urban population greater than 97'10.

proportion of urban population between 75'70 and 9'7'70.

remaining LGAs with a population density over 3.0
persons/sq km.

remaining LGAs with a population density of from
0.3 to 3.0 persons/sq. km g

1- Urban

2. Part Urban
Part Rural

3. Dense Rural

4. Medj.um Rural

5. Sparse Rural

Ihe Stage Z pilot study is being under'taken in 6 LGAs, one of which is in
Victoria, the Shire of Kaniva, prima:rily because the Shire Engineer is on
the Working Party on Local Roads, a group with members from a number of States
which assists the Study Team in developing methodology. Kaniva is in the medium
rural category. The results of the pilot study are not yet available g

Stage 2 in Victoria requires the participation of a sample of 20 LGAs in
A random sample of LGAs was selected and the Victorian Local Government
Committee has agreed that the sample is representative. Those IGAs chosen are:

Local roads, both urban and rural, axe being investigated in a program of three
studies; Stage 1, pilot study for Stage 2, and Stage ?
Ihe Stage 1 study, which was completed in November 1982, bx'ought togethex
Australian Bureau of Statistics data on unclassified r'oads (a proxy fot' local
roads) aggregated at a Local Government Area (LGA) level.. The pilot study for
Stage 2, and subsequently Stage 2, will collect and analyse a much more
detailed data set in selected LGAs.
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Ihe Stage I study of local roads enabled definitions of 5 categories of LGA
to be established. The basis for the categories was:

In Victoria the data has shown strong relationships between average values of
population, area, road length and expenditure characteristics in the first
four categories. (Omeo Shire is the only category 5 lCA in Victoria.)
Further, the categories have been shown to be statistically different. A $Cm""a1:y
of the characteristics is given in Table 4 0 Mo:re details are contained in eRB
(1982).

At the time of writing the NRS Study ream had defined the basic methodology
and almost 'completed the detailed specification. The descriptive t:reatment
of the 1981 situation for' Melbourne has now been completed and work is under
way on the three sets of 1991 traffic assignments. The assembly of up-ta-date
inventory data for Melbourne has commenced and a pilot study begun to test the
feasibility of the method for minor improvements. Inventory collection is due
to be completed by April 1983, analysis of minor impr'ovements by September­
October 1983 and all reporting finished by the end of 1983. No results axe yet
available.

Progress to date



* negligible percentage

LGA Number Percent Percent Expenditure In Percent Percent
of State State Category State Category

Category LGA's Area Population Local Length
Road Sealed

% $/km $/ capita Length

Urban 74 1 70 45 5920 35 10 89

Urban / Rural 21 , 3 15 13 2550 51 7 46

Dense Rural 55 20 9 22 1260 116 25 26

Medium Rural 62 73 6 20 570 163 57 19

Sparse Rural 1 3 O' O' 605 219 1 16

~

m

TABLE 4. Some Characteristics of Victori'8n L G A's

'"S
'"



V.LClORIAN ASPECIS OF THE NAASRA ROADS SIUDY

URBAN (7 out of 74) KeiloT, Malvern, Ne\'ltmm, NorLhcote, Shepp31:ton Clnd
South Barwon Cities and Stawell rOWll Q

PARI URBAN PARr RURAL (2 out of 21) Berwick City, Eaglehawk Borough.

DENSE RURAl (5 out of 55) Bass, Daylesford and Glenlyon, Heytesbury,
Myrtleford and Rutherglen Shi-r'es"

MEDIUM RURAL (6 out cif 62) Alexandra, Kara Kara, Leigh, Mount Rouse,
Portland and Rosedale Shires.

Ihe work content of Stage 2 includes:

(i) inventory of a sample of roads within the selected LGAs
(l000 road sf::gments will be inventoried throughout the State),

(ii) description of bridge statistics within each LGA with a random
sample of waterway crossings subject to data collection,

(iii) reporting of work output and expenditure sbatistics and of LGA
road management practices"

Ihe specification for Stage 2 provides for each inventoried road segment to be
allocated to one of three assessment groups: uTban, Tural or spar'se rUTDl.
The basis is adjacent land use, and in the case of non-uTban roads whether the
LGA is in the sparse Tural category (not relevant in VictoIia). If the land use
is uTban then the inventoried length is 200 metIes, otherwise it is 1 km.

rhe analysis period will be 10 years from 1981 to 1991., Ihe funding levels to
be ~ssessed will be:

(i) the 1980/81 level, in constant prices

(H) plus 2510

(Hi) minus 25'io.

Analysis of urban local roads

Ihe analysis for this assessment group is based on the assumption that the fir'st
priori~y on funding for urban local roads is to operation and maintenance. Once
this aspect of the network management has been satisfied, funds ar'e directed
towards reconstruction of the older streets. Reconstruction in this context
generally means sO:TIe sort of combined T'ehabilitation and improvement involvin8,
pavement remedial work and re-surfacing together with improvement of the cross
section (and possibly dT'ainage) to a contemporary st.andaTd.

rhe analysis procedure will involve quantification of curTent expenditure on,
and rate of carrying out, this type of reconstruction. Ihe effects of changes
in the level of funding will be expressed in terms of:

(a) the changed rate of pe:;::forming such xeconstTuctionj and

(b) the change in the proportions of the network in various road states
from the beginning to the end of the analysis period. rhe Toad states
will be defined in terms of width, cross section and surface types.

A.Ll.alysis of rural local roads

Ihis group of roads will be assessed by both the method described for urban local
x'oads and by using NIMPAC ope:rating in a constrained way on a -restricted
Ihe constraints on NIMPAC will consist of suppressing the alignment impr'ovements
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is possible that an additional analysis will be under'taken, using
more than 6,000 km of declared Main roads which are in the local

category. This will both supplement the results for unclassified :r'oads and
at least some indication of the effect of the two different methods used ­

rural arterial and local roads.

given to the assembly of inventory data and detailed description
and wo:r'k output by the need to meet the tight timetable for the ,$

01'0""'"0 an up to date information base for CRB planning investigations
would otherwise have eventuatedQ Ihe information produced and che

developed or :r'efined as part of the NRS will also be extTemely u 5eful
s own management of Victoria's declared Toad system. fhese berefits

apart from the use to NAASRA (and the CRB) of the formal NRS rep)rts.

time of wt'iting the 20 sample LGAs had just been informed of their
s~leCtion, Inventory data collection, including NAASRA 'toughness meter meaSUI'e­

rural Loads, will be unde:rtaken by eRa staff in the fiIst half of 1983,
and 1:'epoTting at Victot'ian level in the thi:rd quatter of 1983. The
will p-r'epal:e the national report by the end of 1983.

BOTH

The restricted model will ope:rate on limited real input data but be calibrated
to realistic reconstruction, :['ehabilitationand maintenance projects

costsQ A synthetic road life curve and threshold values of roughness will
be used to generate rehabilitation projects at the appropriate time intervalsQ
A value of pavement serviceability rating (PSR) conve:rted to roughness or actual

reading will be used to initiate the p:r'ocesson each randomly sampled road
section within each sampled LGA. At this stage it is unknown whether this

modelling approach for rural local roads will produce satisfactory

vehicle operating cost calculations and l:'estricting the pavement :reconstruction/
rehabilitation and maintenance strategy calculations. The model will operate
normally to generate new paving, new sealing and widening p:rojectsg

~~:~::~::~~:~nof results from the sample to the population of local :roads will be
" on the basis of the physical characteristics (in terms of p:ropo:rtion

length) determined from the sampled :r'oad section. Control totals on
of local roads, according to surface type, for each LGA, catego:ry of

road assessment group will be obtained by adjusting the road length
obtained in Stage 1 (unclassified :r'oads) to 'represent NAASRA Local roads

0tt~nigern~n.tmajorAustralian steps into the field of computerised national 'road
" information and decision-making systems we:re undertaken by the CBRds

and a half ago. This compares with a documented world histo:ry of
stretching back two millennia, The NRS should be seen as a majo:r

in the a:rea of :road inventory systems and computer modelling which
sl.gnciticcar,tJ.y assist the decision-makers and :road managers of the 19805,.
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