












for articulated vehicles increased from 15.3 metres 
to 17 metres and for truck trailers from 16 to 17 
metres. 

Increases in axle and gross mass limits resulted 
in a corresponding increase in the average loads 
and in the proportion of vehicles utilising the new 
limits. 

Figure 5 illustrates 1974 and 1984 distrtbutions 
ofloads on tandem axles on rural road, aggregated 
for Australia, and indicates a general upward 
movement of about 2 tonnes in the most frequent 
mass of a loaded axle. 

The disL.'"ibution of gross vehicle mass for articu­
lated vehicles is given in Figure 8, which indicates 
a shift, in L.'1e most frequent gross mass, from the 
mass limit of 32 tonnes in 1974 to the 1984 
Eastern States legal limit · of 38 tonnes. Similar 
upward shifts are evident in an vehicle types and 
axle types on both urban and rural roads. 

Examples of more accurate compartsons for 
Victoria and Western Australia are illustrated in 
Figures 7 and 8, where single axle loads and 
tandem axle loads are compared. 

In both cases of single axles (Figure 7) the increase 
from 8.2 tonnes to 8.5 tonnes was accompanied 
by a significant decrease in frequency of higher 
masses in rural areas and a limited decrease in 

Axle loads, tandem ules 
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FIGURE f) 

urban areas. Tue explanation for these decreases 
appears to be the move by operators to tandem 
axles from heavily laden single axles to improve 
productivity, particularly from single drive 
articulated vehicles to tandem drive, but also from 
two axle rigid to three axle rigid trucks, 

The position with tandem axles is less clear. In 
Victoria the tandem axle limit increased from 13.3 
tonnes to 15 tonnes. a lift reflected in the increases 
illustrated in Figure 8ta}. On the other hand, 
Western Australian tandem axle limits did not 
change significantly and rural distributions 
illustrate a similar change to the single axles. 

ERVL PREDICTIONS 

FINANCIAL IMPACT ON ROAD AUTHORITIES 

Road funding and expenditure is influenced by 
political, economic and social factors as well as 
engineering requirements. It 1s impossible to 
reliably assess what influence the costs predicted 
by the ERVL Study had on road funding. 

In the post ERVL period, road expenditure on 
National roads and rural arterial roads remained 
constant in real tenns for about the next 7 years, 
although total expenditure actually reduced in 
real terms. Additional costs of the .Implementation 
of the ERVL recommendations were estimated to 
be about 4% over the latter 5 years of that pertod. 
Certainly there was general concern with the level 
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of funding and the condition of the road network, 
and it is clear that additional costs were incurred 
due to higher axle loads utilised by truck operators 
(see later) . 

BENEFITS FOR. TR.UCK OPERATORS 

Comparison of the total operating costs of 1974 
ERVL predictions and actual 1984 operating costs 
shows that there was a general tendency of the 
ERVL predictions to overestimate operating costs. 
Significant variations occurred in some items. 
such as wages, and the costs for urban operators 
(such as tippers) showed reasonable correlation. 
However, in the line haul vehicle, total ERVL 
estimated costs were about 150/0 above actual 
1984 sUlVey results. 

The financial return to truck operators by way of 
freight rates has reduced considerably in real 
tenns over the last 10 years, leading to the 
conclusion that cost savings have been passed 
onto the community. No accurate information is 
available on freight rates because of the 
competitive nature oft.he road freight industry and 
the general cost cutting practised. 

ROAD IMPACT OF MASS LIMIT INCREASES 

The most reliable estimation of the impact of new 
limits on the road system is the change in 
damaging power (ESA's} for each vehicle carrying 
freight. 

Table 3 gives the change in ESA's per commercial 
vehicle over a 10 year period for the State of 
Victoria, where there was generally a 100/0 increase 
in mass limits in 1976. 

The change in ESA's is influenced by: 

Table:3 - Change in average equivalent 
standard axles (ESA's) per 
commercial vehicle 1974,. -1984-
- State of Victoria 

ERVL RoR-VI. 
Roacitype (1974) (1984) %Chauge 

Fe 1 - intercity big..'1way 1.371 1.719 25% (increase) 

Fe2 - rural 0.836 1.127 35% (increase) 

Fe3 - arterials 1.184 l.065 -10% (decrease) 

Fe6- w-ban 0.727 0.851 17% (increase) 

Fe7 - arterf..als 0.828 0 .765 -7% (decrease] 

e the move to the 6 axle articulated vehicle which 
provides a lower impact expressed as road 
damage per tonne of payload: 

III rate of change in freight movements; and 

@ the total numbers of vehicles and their 
configuration. 

It is evident that the main rural and urban roads 
(FC 1 and FC2) have had slgnillcant increases to. 
freight movements and axle group loads, whereas 
the less tmportant roads are benefitting from the 
move to six axle vehicles. 

The models for predicting the new truck fleet 
under alternative limits (described earlier) under~ 
estimated the increases shown to have occurred. 
Therefore the costs incurred by road authorities 
are likely to have been higher than predicted. 

One measure of the performance of the road 
network is ride quality determined by roughness. 
Recent surveys ofVictoria's major rural roads have 
shown the results given in Table 4. Only marginal 
shifts between categories are apparent. 

ECONOMIC ASSESSMENT 

The increase in vehicle limits was following the 
ERVL Study justifiable economically given the 
substantial benefit cost ratios predicted. The 
incidence of benefits was predicted to be highest 
in Victorta and lowest in Western Australia. and 
there appears no reason to doubt this general 
thrust given the changes in fleet characteristics 
and the current condition of the road network. 

THE FUTURE 

MASS AND DIMENSION LIMITS 

The recoIImlendations of the RoRVL Study were 
released for public review in January 1986. TIn-ee 

Table 4,. - Ride quality on major I'Uralroads 
measured by road roughness 
- Victoria 

Ride quality 1981/82 1984/85 

Good (up to 99 cts per km) 85.6% 84.5% 

Fair (100 to 139 eta per km) 11.5% 12.8% 

Poor (over 139 cts per km) 2.9% 2.8% 
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mass limit options were presented as given in 
Table 5. The only difference in the options relates 
to the allowable load on tandem axles in the 
Eastern States. and the overall increase in gross 
mass which would be possible for 6 axle vehicles. 
The results of the economic analysis are given in 
Figure 9. 

A full listing of Study Reports is attached to this 
paper. 

In releasing the recommendations for public 
review, the supporting documentation outlined 
that. as a matter of principle, increased road costs 
would be recovered from road user beneficiaries. 
This decision together with the presentation of 
options is the major change from the results of 
ERVL. 

At the time of writing, the public review process is 
still underway, and the final outcome is not yet 
known. 

Debate on the recommendations currently centres 
on: 

• the impact on local roads: 

e method of recovering the costs (e.g. 
registration charges or fuel charges); and 

e the introduction of a new configuration of 
vehicles, B doubles, based on the Canadian B 
train concept. 

Option A has advantages of the greatest benefit 
cost ratio and the least financial impact on road 
authorities. but suffers the disadvantage of 
retaining the load differentials between Eastern 
and Western States. 

Only minimal changes to dimension Ilmlts were 
recommended. 

B double vehicles will operate on restricted routes, 
and decisions on allowable routes will impact 
heavily on the future composition at the heavy end 
of the truck fleet. 

Decisions on these matters are unlikely before the 
end of 1986. Nevertheless. it is clear that the quest 
for transport efficiency will reinforce the trend to 
larger and heavier trucks. 

METHODOLOGY 

The use of the same methodology for the ERVL and 
RoRVL studies arise principally because the time 
frame given for RoRVL precluded development of 
new systems. However, in addressing the prtmaxy 
elements used to assess impacts of change 

Table 5 - Mass limit options recommended by RoRVL 

MailS limit (tonnes)l 

Option A OptionlB OptionC 

Eastern Western Eastern Western All 
Aldegroup Sstates2 states3 states states states 

Single axle. single tyres 6,0 6.0 6.0 6.0 6.0 
Single axle, dual tyres 9.0 9.0 9.0 9.0 9.0 

Twin steer, load sharing 11.0 11.0 11.0 11.0 11.0 
Twin steer. non-load sharlng 10.0 10.0 10.0 10.0 10.0 

Tandem axle 4-tyres 11.0 11.0 11.0 11.0 11.0 
Tandem axle 6-tyres 13.0 13.0 13.0 13.0 13.0 
Tandem axle 8-tyres 15.0 16.5 16.0 16.5 16.5 

Trlaxie. 12 tyres 20.0 20.0 20.0 20.0 20.0 
Triaxle, less than 12 tyres 15.0 15.0 15.0 15.0 15.0 

Axle spacing mass schedule 3L+8 3.6L+ 7 3L+ 8 3.6L+7 SL+S4 

Gross Mass 41.0 42.5 42.0 42.5 42.5 

For conforming vehicles only 

2 Eastern States refers to new South wales. Victoria, Queensland, Tasmania and the Australiam Capital Terrltory 

3 Western States refers to South Australia, Western Australia and the Northern Terrltory 

4 3.6L + 7 in the western States (L = the distance between extreme axles} 
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regulat.ory measures, it is apparent that little 
substantive change could have been made given 
the current state of knowledge. 

Of primary concern is the measurement of 
pavement condition and the prediction of changes 
caused by changed limits. In both studies. 
roughness was used as the primary indicator of 
pavement conditions. While measurements of 
other parameters such as deflection or proffie may 
be more appropriate, significant constraints exist. 
These constraints include: 

* lack of data on the loading history of the road 
network: 

• limited availability of historical network 
information on alternative parameters. 

Recent development in techniques to effiCiently 
measure alternative parameters and loading 
history are encouraging. Given the life of road 
pavements it may be some years before alternative 
assessment models are available. 

HIstOrically. inventory data on less Important 
freight roads (local roads) is sparse. The need for 
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improvements in the local road data base appears 
less compelling than improvements in prediction 
capability. 

Detailed surveys to determine the mass and 
dimensions of the fleet are expensive, and evasion 
of survey sites by overloaded vehicles tends to bias 
data. However, validation of models to predict fleet 
changes can only be made if such data is available. 
The data is also necessary for road planning 
purposes. and statistically reliable sampling 
surveys should be undertaken on a regular basis. 

CONCLUSIONS 

Australian capability to assess the impacts of 
heavy vehicle. regulatory measures has been 
considerably advanced with the ERVL and RoRVL 
Studies. Knowledge gained during the RoRVL 
Study modified by overseas advances. should 
ensure that the community benefits from effiCient 
freight transport with m1n.1mal road, safety and 
env1ronmenta1Impacts. 
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