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Simple Technical Model for the 
Maintenance of Low-Volume 
Roads in Austria 

JOHANN LITZKA AND WOLFGANG HAS LEHNER 

A new model for the systematic maintenance of rural roads in 
Austria is described which has been elaborated in the course of 
a research work for the Austrian Ministry of Agriculture and 
Forestry. The main part of the work deals with the development 
of a technical maintenance system consisting of the following 
individual steps: (a) Inventory and documentation of the existing 
roads and their conditions (data base) as a basis for the exact 
characterization and assessment of the individual roads and the 
assignment of further data. (b) General data collection that pri­
marily aims at the recording of the condition of the network. In 
this, the main target is not the exact recording of the conditions 
of the roads with view to individual damage features , but the 
distinction between roads or sections in good conditions and those 
for which a further, detailed investigation is demanded. ( c) Detailed 
investigation of the sections for which rehabilitation or recon­
struction measures are necessary . The detailed investigation aims 
at the development of the maintenance project, including the 
selection of the technically appropriate and the economically most 
efficient variant of the rehabilitation or reconstruction measures 
which might be applied. (d) Priority rating of individual measures 
within the considered network. The indicators that are necessary 
for the rating are the condition of the road, number of users, 
traffic category, traffic load, and the length of the section that 
needs rehabilitation or reconstruction . 

The rural road network consists of all roads that are neither 
federal nor provincial roads and that serve the purpose of 
rendering possible an areal access to the rural area. This low­
volume road network consists of all municipal roads, farm 
roads, and forest roads. Its total length in Austria amounts 
to about 150 000 km. 

As the responsibility for construction and maintenance with 
view to this road network is split up between private persons 
and public authorities there is no exact documentation as to 
its length and condition. In practice up to now , maintenance 
measures were only carried out randomly. 

On behalf of the Austrian Ministry of Agriculture and For­
estry, therefore, a proposal for a maintenance system for rural 
roads has been developed at the Institut for Transportation 
Engineering of the Vienna University of Bodenkultur (1). The 
system was elaborated in steady contact with the representa­
tives of the appropriate province authorities, which ensures 
that practical requirements have been incorporated as well . 

Thus, a system can be offered that is simple a•.d easy to 
handle but is in itself methodologically and technically con­
sistent. It is based on already existing solutions for the primary 
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as well as for the secondary road networks (2-12) and takes 
into consideration the possibilities and needs of the agencies 
in charge of the construction or the maintenance of rural roads 
in Austria. 

The testing of the system in practice has been finished. At 
this time, the system is adapted to be installed in a personal 
computer so that the processing of the data can be handled 
easily. 

GENERAL FOUNDATIONS 

Definitions 

In order to differentiate between the various activities in the 
maintenance of roads , the following terms and concepts are 
used in Austria. 

Operational Maintenance 

Operational maintenance includes winter maintenance (clear­
ing and spreading) the clearing of the carriageway and parking 
places of contaminations, the maintaining of the planting (cut­
ting of plant growth and maintenance of the necessary clear­
ance) and eventually also the examination and restoration of 
road signs and road markings. Measures of this kind can hardly 
or only to a small degree be planned in advance. They are 
either carried out on the basis of a condition recording accord­
ing to needs arising or in regular fixed intervals. 

Constructional Maintenance 

Constructional maintenance includes all measures that serve 
the maintenance of the road and the roadside ancillaries. 

Constructional maintenance can be divided into three kinds 
of maintenance activities . Figure 1 shows these three kinds 
of maintenance activities within constructional maintenance. 

Routine Maintenance Routine maintenance includes all 
measures that are unavoidably and immediately necessary to 
preserve the structural quality of a pavement and its level of 
service. Generally, these are measures that are carried out 
continuously and instantly, like, for example, small repairs. 
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Constructional Maintenance 

Routine Rehabilitation, Reconstruction, 
Maintenance Restoration reconstructional 

alterations 

FIGURE 1 Activities in constructional maintenance. 

They must be carried out as soon as possible after the defi­
ciencies have been recognized to repair the damage and to 
avoid the development of secondary damage. Long-lasting 
effects, however, cannot be expected as a consequence of 
routine maintenance measures. Measures of this kind are nei­
ther included in a long-range maintenance program nor in a 
rating of priorities, but are carried out periodically according 
to needs arising and as soon as possible. 

Rehabilitation Rehabilitation activities include all exten-
sive measures that are applied to preserve the Level of Service 
or to improve the structural qualities. In practice , these mea­
sures are applied to surface layers and wearing courses in 
longer road sections and at least to the full width of traffic 
lanes, such as, for example, the placing of a wearing course. 
Rehabilitation measures may already effect an improvement 
of the serviceability of the road, especially in cases for which 
the placing of additional bases or wearing courses on the 
existing pavement results in an additional strengthening effect. 
Rehabilitation measures will be applied at periodical intervals 
even if the necessary measures of a routine maintenance are 
regularly carried out. Regular and proper routine mainte­
nance activities will, however, considerably extend the inter­
val between rehabilitation measures . 

Reconstruction and Reconstructional Alteration Recon-
struction measures include so far-reaching measures that the 
final result is equivalent to a new pavement, which means 
that no rehabilitation measures caused by structural damage 
are necessary within the usual life cycle. 

A reconstructional alteration is a reconstruction with simul­
taneous alterations of alignment elements or the width of the 
cross section of the road. Reconst.ruction also includes the 
reconstruction of drainage channels and other drainage facil­
ities. The boundaries between these three kinds of mainte­
nance activities are fluid. 

From the practical point of view, however, an exact dif­
ferentiation does not seem necessary, so that this basic frame­
work may primarily serve for a rough assignment of individual 
maintenance activities to one of the three kinds mentioned. 

Special Circumstances in the Maintenance of the 
Rural Road Network 

An essential difference to the maintenance of federal and 
provincial roads is the fact that in rural roads the persons or 
institutions who are responsible for the maintenance are almost 
always different from those who carry out the maintenance 
works. With the exceptions of municipalities who run their 

own maintenance depot or special cases of maintenance coop­
eratives , orders for maintenance works are either placed with 
firms or they are carried out by the departments responsible 
for the construction of rural roads themselves either for the 
municipalities or for the group of persons whose interest is 
the maintenance of the road. 

Even though in most of the cases the second of the men­
tioned possibilities works well in practice, there is actually 
never a basis for an obligatory cooperation between the insti­
tution or department providing the maintenance funds (fin­
ancier) and the technical agencies (the technical advisers or 
the staff carrying out the maintenance works). 

The institutionalization of such a cooperation as a basic 
precondition for a systematic maintenance of rural roads might 
above all be achieved through the provision of appropriate 
financial funds [cf. Fund for the Maintenance of Rural Roads 
of the Province of Salzburg (13)] . 

Contrary to that, the application of methodological main­
tenance systems is much easier in the federal and provincial 
road network. In these, road construction departments or 
road maintenance depots are responsible for the maintenance 
of the road network within their competence on behalf of the 
authority providing the maintenance funds (federal or pro­
vincial government). Within the bounds of the allocated funds, 
they are directly responsible for decisions concerning the time 
and priority of maintenance measures as well as for the real­
ization of the maintenance works (whether they carry them 
out themselves or entrust a firm). The whole management of 
the maintenance is thus undivided . 

The previous considerations are only relevant as a back­
ground for the application of the system and not for the system 
itself. A basic consideration for the development of the model 
was that it should be applicable to all cases that might occur 
in connection with the maintenance of rural roads. It is intended 
to be applicable for individual municipalities as well as for a 
whole province. It has to be noted, however, that the appli­
cation of objective decision models is the more useful the 
larger the network is on which they are based as the advan­
tages of an objective assessment and listing of measures 
according to priorities can only then be fully effective. 

To take account of the given situation, the proposed sys­
tem has to imply the possibility of a flexible application to 
achieve general acceptance. That means that it has to be 
considered that 

•The possible users (municipalities, construction depart­
ments , and provinces) have up to now dealt with problems 
of systematic maintenance in a quite different way and de­
gree; and 

• The roads making up a network may often reveal quite 
essential differences as to their state. This condition applies 
especially to cases for which the model shall also be used for 
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the maintenance of roads that were not built according to the 
respective state-of-the-art. 

As in other cases in which a new system is installed, the 
introduction of the described maintenance model in the initial 
state will naturally lead to organizational difficulties as well 
as to problems in the acquisition of the necessary basic data, 
the general inventory of the network, and the like. Of course, 
it will be necessary to schedule a longer period for these time­
taking preliminary and initial works . 

As soon as the basic inventory and the preliminary works 
have been made for the whole network, the acquisition of the 
data will require much less expense. These routine works 
mainly imply the updating of information already documented 
or the extension of the information basis for decisions taking 
inlo accounl economic criteria (e.g., current price increases). 

Strategy 011 Which the Maintenance Is Based 

Basically, there are two extreme strategies for the mainte­
nance of the road network . The first strategy does without 
measures of routine maintenance and regular rehabilitation . 
When the condition of the road falls below a level that is 
acceptable , the road will be reconstructed. 

An alternative to that is the strategy that applies measures 
for the best possible routine maintenance connected with peri­
odic rehabilitation measures. 

Figure 2 shows a schematic representation of the two dif­
ferent strategies and the development of performance curves 
(development of deterioration) resulling from lheir applica­
tions. 

It can clearly be seen that Strategy 2 results in a substantially 
higher serviceability over the whole time span and thus in 
relatively low decreases of the pavement condition and traffic 
safety. 

If Strategy 1 is applied, however, the condition of the pave­
ment remains for a long time below its initial condition. On 
the basis of technical and economical considerations, it can 
be concluded that the strategy that includes routine mainte­
nance is the better one. Routine maintenance in time reduces 
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the danger of the development of secondary damage and thus 
prevents the progressive development of damage. Further­
more, it is normally easier to invest smaller sums continuously, 
whereas the funds for a reconstruction at the proper time are 
often not available. 

The presented maintenance model is based on the assump­
tion that the strategy involving routine maintenance measures 
is applied. Routine maintenance measures are therefore not 
an issue for detailed considerations and priority ratings but 
are normally carried out periodically. But this is only true for 
cases in which sufficient financial means for routine mainte­
nance works are provided . If these means are not available, 
a deterioration of the average level of the network must be 
expected. 

MODEL FOR TECHNICAL DECISIONS 

Genernl Remarks 

The proposed model for technical decisions on the mainte­
nance of rural roads will be discussed in detail in the following. 
In accordance with the considerations and targets presented 
previously, it must be applicable to rural road networks con­
sisting of any possible pavements . This is important, especially 
in cases where the decision-taking institution has practically 
no information on the existing network. So, the model is 
divided into the individual steps of 

•Inventory, determination of the boundaries of the net­
work; 

• General recording of the condition in order to quickly 
get a survey over the kinds of pavements and the conditions 
of the pavements of the individual roads; 

• Detailed assessment of the sections for which mainte­
nance or rehabilitation measures are necessary , with addi­
tional investigations ; 

• Decisions on measures to be applied in the respective 
section (maintenance project). As the solution resulting from 
this procedure refers to a certain project, this step is called 
decision on project level. 

routine maintenance me~sures 
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FIGURE 2 Performance curves in different strategies. 
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If sufficient information on the structure of the network is 
already available, this step of the inventory may be omitted. 
Also, the general recording of the condition can be dispensed 
with if there are relevant actualized recordings. In this case, 
it is possible in the presented model to start with the step of 
detailed investigations. In routine application-after the end­
ing of the initial state-this will be the normal case. 

The result of the technical considerations, the definite pro­
posal for a measure to be taken in a certain section must then 
be subjected to an assessment of its urgency on the level of 
the whole network. 

All these detailed considerations refer to rehabilitation or 
reconstruction measures. As for routine maintenance mea­
sures, it is assumed that they will be carried out periodically 
or shortly after it has been recognized that they are necessary. 

Individual Steps of the Decision Model 

Inventory 

The precondition for all considerations concerning the sys­
tematic planning of maintenance measures is the recording of 
the road network to be included in the planning procedure 
and the knowledge of the condition of the individual roads 
or road sections. 

If there are no recordings of the existing road network in 
the initial state, first of all a recording of all the roads of the 
network has to be carried out in which the names; road num­
bers (code numbers); positions; constructional data (length, 
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width, year of construction); significance within the network; 
traffic loads; and the like of the individual roads are regis­
tered. This information forms the basis for all following con­
siderations concerning the individual roads. 

At the same time, the respective roads are divided into 
sections for which the characteristics remain the same. Thus, 
for example, a larger branched road must b.e subdivided at 
least into main road and access roads. In practice, the inven­
tory of the network is in most cases carried out simultaneously 
with the general recording of the conditions of the individual 
roads. It is helpful to document all road data, traffic data, 
and the like and all successively collected condition data in a 
data base. 

Assessment of the Condition 

If it is again assumed that there is no information on the 
condition of individual roads in the initial state, having a 
survey as quickly as possible is necessary first of all. 

For the recording and evaluation of the conditions of roads, 
it is therefore proposed to follow the procedure shown in 
Figure 3. 

General Assessment The primary target in the first step 
of the recording of the state is first of all the recording of the 
condition of the network. This step of the recording does not 
aim at an exact registration of the condition of the pavement 
with view to individual damage characteristics. It shall rather 
render possible a differentiation between roads or sections in 

VISUAL ASSESSMENT STEP I 

quickly, by car 
time interval depending on age 
and condition (3 - 5 years) 

I 

1 l NO DAMAGE 
SLIGHT DAMAGE I[ SEVERE DAMAGE l 
routine maintenance l 

J 1 
LOCAL EXTENDED SEVERE 

DAMAGE DAMAGE 

• I 
local rehabilitation 
routine maintenance VISUAL ASSESSMENT 

generally no measure- STEP II 
ment necessary 

I 

detailed investigation 
and documentation ol 
damage 

l 
reconstruction 

measurement of 
bearing capacity 

material analysis 

FIGURE 3 Visual assessmem. 
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good condition and others that require further detailed inves­
tigations. 

It is useful to collect the general data by driving along the 
roads by car. Only in this way is it possible to master the 
recording of the network that may be extensive within an 
acceptable time. The results of the data collection are taken 
down in a form that has been drawn up for this step. The 
given situation (with view to the demand of time and per­
sonnel as well as the required assessments) has been taken 
into account in the extent of the data to be recorded. The 
positioning and determination of the length of the sections is 
made by means of the hectometer counter within the car. 

In the course of the data recording, it may prove necessary 
to further differentiate the division that has been made in the 
recording of the network into sections, if the kind of pavement 
or its condition changes. Only these subsections that are 
homogeneous in their essential characteristics are the basis 
for all further considerations. 

For the practical realization of this recu1Jiug fw111 within 
a car, it seems necessary to use a team consisting of at least 
two experts for maintenance issues. If the recording is carried 
out by a larger staff (several teams), the mutual coordination 
of the recording procedures of the individual teams has to be 
considered. 

As far as possible, general recordings of the condition 
should be made during the spring period as damage occurs 
to a higher degree during this season and additionally appears 
clearly then. 

The general recording of the condition must subsequently 
be repeated at regular intervals to actualize the recorded data. 
Dependent on the conditions and life cycles of the individual 
roads, the interval for this systematic actualization is deter­
mined. Contrary to older roads in worse condition, a larger 
interval can, for example, be chosen for roads in good con­
ditions or for lately reconstructed roads. 

A maximum interval of 3 to 5 years seems appropriate to 
be able to register deteriorations in time and also to assign 
the occurring deteriorations to a certain interval of time. Only 
this forms the basis for the forecast of the future condition 
or the development of the deterioration. 

If heavy local damage occurs in between the intervals that 
demand immediate repair, the necessary measures must be 
taken as soon as the damage has been realized or reported. 

In routine application (when the basic recordings have been 
finished and the system has been installed), the periodically 
carried out recording of the condition may eventually be sub­
stituted by respective reports on the measures taken in routine 
maintenance works. 

For the documentation of the recording, a form has been 
developed that may be used for the step of the general re­
cording for different pavements that may occur [unbound 
pavements, asphalt pavements, cement-stabilized bases, and 
concrete pavements (see Figure 4)]. 

Besides the name of the road, the road number (code num­
ber), municipality, and district, also the length, the width 
(cross section), and the year of the construction of the road 
or road section are registered. Additional data give infor­
mation on the quantity of traffic and the function of the road 
within the road network. 

To determine individual subsections, if necessary, a line is 
given to mark their position. 
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The recording of the pavement condition of the road is then 
carried out with a differentiation according to relevant indi­
vidual damage characteristics. This differentiated recording 
is the basis for a distinction between different deterioration 
states or subsections of a road. 

Assessment Mark I means that routine maintenance is suf­
ficient. 

Assessment Mark II means that routine maintenance and 
local repairs are required. 

Assessment Mark III results in a detailed investigation. 
It saves time to record the condition of the pavement while 

driving in one direction and to record the conditions of the 
roadside ancillaries and other buildings on the way back. 

In order to have a better survey, it is advantageous to put 
down the results of the assessment also in the head line of 
the form. If there are subsections, there may be two or three 
assessment results. 

On the basis of this investigation, subsections with an 
Assessment Mark III are surleJ uul. These suusecliuus Jemaud 
additional detailed investigations in a further step. 

From the data on the condition and the respective assess­
ment, the interval to the next general data collection can be 
estimated. 

Detailed Investigation 

Only those roads that show extensive and heavy damage­
in other words those that got the evaluation Mark III in the 
general assessment and were sorted out-are subjected to a 
detailed investigation in the second step. In these roads, expen­
sive rehabilitation and reconstruction measures are necessary. 

Thus, the aim of the detailed investigation is on the one 
hand the elaboration of the maintenance project including the 
determination of technically appropriate variants from several 
alternative measures and on the other hand the providing of 
the information needed to evaluate the priority and urgency 
of these measures compared to other maintenance projects 
on network level. The detailed investigation is carried out by 
an expert on maintenance activities on foot. The necessary 
equipment consists of a measuring wheel for the exact reg­
istration of individual deficiencies together with a rule and a 
rod to determine the depth of transverse deformations or of 
settlements. 

It is again important that the methodology is objectified 
before the beginning of the assessment and in regular intervals 
while the assessment is being carried out. The best way to do 
so is a joint investigation of selected road sections by several 
assessment teams followed by a discussion and adaptation of 
the respectively recorded results. In order to guarantee a 
uniform treatment of occurring damage, a special catalogue 
listing deficiencies that may occur has been elaborated. 

The detailed investigation is practically carried out by means 
of a form that is especially adjusted to the needs of a deter­
mination of appropriate measures and an evaluation of the 
priority and urgency of measures. For each kind of pavement 
(unbound pavements or asphalt pavements, cement-stabilized 
bases, or concrete pavements), a separate form has been 
developed. 

Figure 5 shows the form to be used for bituminous pave­
ments as an example. 
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MAINTENANCE GENERAL ASSESSMENT DATE OF 
REQUIREMENT RECORDING 

I I C11J lti 1V UNSEALED (BITUM INO US) CONCRETE .lf7· S: AJ8g 

STREET OR SECTION: GIA) 6foT15DORF CODE NUMBER: 8040253 
LOCAL GOVERNMENT: k'(].e-"4S DI STRICT: /.Ji'coca..os 1.=~-ic;11 

LENGTH: Z km WIDTH: .3, lo rYJ YEAR OF CONSTR.: -1961 

TRAFFIC SIGNIFICANCE: CAT.A: @,T.B) CAT.C: 

TRAFFIC LOAD (LOAD CAT.): I I I @ 
CONDITION RATING - SUBSECTIONS 

REFERENCE MARK KM 0 • ~w - ~i&tJ 
STATIONING (KM) 0 o,s A,0 ,,f,S .?to 

z DEFORMATION -0 [ SETTLEMENT, RUTTING) -
j::: 

SURFACE DAMAGE i5 --z (DELAMINATION. FLUSHING) .... 
0 
0 CRACKS i ' I- (LONG., TRANSV .. DIAG.) - , 
z 
w 

CROCODILE CRACKS :Ii ~ 

w -
~ EDGE BREAK i 

I' r 

rJ) 

SHOULDER w 
w -c cc 
- < 
rJ) ...J 

SLOPE -c ...J ' 
< 0 
Oz 

I i cc < DRAINAGE ,, ; 

NOTES _e;HOUL.D&fJ. AtJv DJ.~1-,\JA /fit;" j)t;i=Jci<:rJC1€.S 

SUBSECTIONS o,o ~ 4,o /,0 : ,?io 

RATING 1/11/111 - "][ - Jll~ -
DETAILED RECORDING NECESSARY FROM KM A,O TO KM ..21 o 

DATE: SIGN: 

/17. 5 '1B8!] .../.la.<; MIM&r 

FIGURE 4 General assessment form. 

General information may directly be taken over from the 
form recording the general condition. In addition, the number 
of regular users is recorded for these sections as well as par­
ticular heavy traffic that may occur (e.g., transportation of 
wood or tank trucks transporting milk). 

The visual assessment of the pavement condition is made 
by recording the individual relevant damage characteristics as 
they are listed in the damage catalogue. 

In addition, damage at drainage facilities and roadside 
ancillaries is documented. 

The last two columns (proportion in length and extent) 
already deliver indicators for the successive priority rating. 
As to information on drainage facilities, the two values men­
tioned are not recorded separately, as it can be expected that 
deficiencies in these facilities will have a direct effect on the 

NEXT GENERAL SURVEY : 

.4!1!:12 

condition of the pavement and thus need not separately be 
considered in the priority rating. 

Further, results of analyses of the construction material and 
of bearing capacity measurements are also put down in the 
form. At that time, bearing capacity measurements are nor­
mally carried out with the Benkelman beam under a wheel 
of 50 kN. The results are used on the one hand to divide the 
investigated section into homogenous subsections, and on the 
other hand for the dimensioning of the strengthening of the 
pavement, using, for instance, the diagram of the Asphalt 
Institute (14). 

Since 1990, also two falling-weight deflectometers have been 
in use in Austria. Their application will in future render pos­
sible a back-calculation of £-moduli of the pavement layers 
and thus an analytical dimensioning of the pavement. 
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PRIORITY PRIORITY 
NUMBER DETAILED ASSESSMENT CLASS 

2JA BITUMINOUS PAVEMENT 1 I@ 3 

STREET OR SECTION: G°v) 60TT..SD(J~1= CODE NUMBER: 80 40253 
LOCAL GOVERNMENT: kRe-M6 DISTRICT: tJ,'.so.;rl..o:sT.;R.Il.6.ic.ft 

DETAILED RECORDING : KM -1,o TO KM ·? ...;.,O 

LENGTH: Aooo NI WIDTH: 31 ~om YEAR OF CONSTR.: 4g6f. 

TRAFFIC SIGNIFICANCE: CAT.A: (cAT.B) CAT.C: 
TRAFFIC LOAD (LOAD CAT.) : I II @) 
NUMBER OF USERS: ~2 SPECIAL USER: ...., 

STATIONING (KM) "1 10 -112. 4,';. -1,6 ·118 -<-11~ 1,.(%) s 
STRIPPING, RAVEL. 

z RUTTING ,_ , 460 11t 4h -1 
~ SETTLEMENT - ,Z7o rn 2~ .,, -
~ LONGIT. CRACKS 

I- z TRANSV. CRACKS - 3 .;01.., .35 "::> -zO 
CROCODILE CRACKS , 450 ,,, ~5 z w (.) ,_ 

::IE I- ·POTHOLES 
UJ z 
UJ w FLUSHING 4oom - - 4o 2. w ::IE 
~ w POLISHING 
o( ~ DE LAMINATION - - 8.001·11 80 3 _, 0: -
o( 
~ 

EDGE BREAK - Sw m So 2. 
~ SHOULDER DAMAGE ~ 
> cj MANHOLE 

EXTEND 

z FACTOR 

..: CULVERT 

""'" f: ~DRAINAGE , .. , 
ii) CURVED CHANNEL , c 33 1 

~SLOPE ~ 
33-68 2 

a: OTHER DAMAGE: 
) 86 3 

SUBGRADE C:J3K. = S% 
UNBOUND LAYERS i:-~osT .svs.rt;;:>T181~

0 

TY iJ.:: 3v.-m 

BOUND LAYERS 131.S cJ..: 8~ 

-BEARING CAPACITY 
(BENKELMAN B./ FWD} d = -f1 Bo t>1"1 6= c?,i/'3,..,hl .e:.~ :r (),Ito 

MAINTENANCE ;2.ei iJ f'0{2..c.G '-! 6' i-JT j kf1AiR. OP.. .i.e-i.ic;u;~ oi:: 
MEASURES ~l"'-1~ .S':'sr..-...i 

PRIORITY (NETWORK LEVEL) 1 

DATE : 6. 6. Afi89 ..Jj d_IGN: 
PAGE NR .: ~ 05 e.-

FIGURE 5 Detailed assessment form. 

On the foundation of this technical basic information, the 
maintenance project is developed. In the course of its elab­
or~tion, several variants may be considered with respect to 
the given situation. The selection of a solution out of tech­
nically equivalent possibilities is based on a rating of their 
economic efficiencies. 

The proposed measures resulting from this investigation are 
taken down in a form and eventually explained in a supple­
mentary sheet. 

Later on-as a result of the priority rating carried out 
successively-the priorities for these measures may be re­
corded in the head of the form. 

Thus, the form for the detailed investigation provides a 
documentation of the condition of the section concerned, the 

® 3 

I NOTES: 
---

proposed measures, as well as the urgency for the execution 
of these measures with a view to the whole basic network. 

PRIORITY RA TING 

General Remarks 

After a decision has been taken at project level on which of 
the measures for rehabilitation or reconstruction is the eco­
nomically most efficient, it is necessary to rate these individual 
measures as to their urgency of execution with view to the 
whole relevant network (a decision at network level). 
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For this purpose, a procedure is proposed for the priority 
rating of rehabilitation and reconstruction measures that is 
especially adjusted to the conditions applying to the rural road 
network. This method is applicable to a network of any size, 
though it ought to be stressed that the appropriateness of such 
a priority rating increases the larger the network. A precon­
dition for its application is a clearly defined network. This 
may, for example, be the whole road network that a munic­
ipality has to maintain. From the point of view of an admin­
istration providing the maintenance funds, the network might 
also be defined as the total of all roads for which funds have 
to be provided. 

In the procedure for the rating to be described, only those 
parameters are taken into account that are either known from 
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a detailed investigation or can be easily obtained by additional 
data collections. 

The priority rating is made with the help of a form (shown 
in Figure 6). The results of the detailed investigation (damage 
assessment) may directly be transferred into this form. Together 
with the additional parameters (number of users, traffic sig­
nificance and traffic load, and length of the section), it pro­
vides the basis for a simple and quick determination of the 
priority number. 

It is further possible to assign a certain road in correspond­
ence with its priority number to a priority class that is valid 
for the considered road network. In practical application, this 
may be advantageous as it makes the consideration of addi­
tional local criteria easier in the process of decision finding. 

PRIORITY 

( PRIORITY ) 
PRIORITY 

NUMBER CLASS 

238 ASSESSMENT 1 ®! 3 

STREET OR SECTION: c::'-w C'ioi15DOR.F CODE NUMBER: 80 40258 
LOCAL GOVERNMENT: kllbM.5 DISTRICT: IJjeD<:i!.05i.;P .... >.G;;c:.I+ 

DETAILED RECORDING : KM A,o TO KM -:.2, 0 

0 IC 
IMPACT ON THE USER LOSS OF VALUE 

z 0 

DAMAGE 
w I-
I- () IMPACT P1 • IMPACT P2 • 
~if: FACTOR S•B1 S•B1• FACTOR S•W1 S• 
s B1 •B2•B3 W1 W1•W2 

STRIPPING, RAVEL. 1 2 

RUTTING /J 2 :.z., 2 ,z 
SETTLEMENT -1 3 3 3 3 
LONGIT. CRACKS 1 2 

TRANSV. CRACKS z 1 z USER 2 4 TRAFFIC 

CROCODILE CRACKS :z 1 :z B2 3 6 LOAD 

POTHOLES 3 

0 
3 W2 

FLUSHING z 1 2 1 z 
POLISHING 1 2 0 . 
DELAMINATION 3 2 Lt 2 6 
EDGE BREAK z 3 6 TRAFFIC 2 4 
SHOULDER DAMAGE 1 SIGNIF. 3 

. 
FAULTING 3 B3 2 
SPALLING 2 3 

SCALING 1 0 2 

SKID RESISTANCE 1 2 
CHANNEL 2 . 

3 

L S•B1 .t.3 L: S•W1 .2."1 
LENGTH OF P1•(IS•B1)•82 •B 3 9.Z. P2•(£S•W1)•W2 27 SECTION • 

LENGTH FACTOR L • ~ ~ ~ .., 
I 

... PRIORITY NUMBER p • Lo( P1+ P2)• z *( !:JZ +I Z7- I )• 238 I 
+PRIORITY CLASS .N I 

FACTOR USER FACT.TRAFFIC SIGNIFICANCE FACT. TRAFFIC LOAD FACT. LENGTH 
USER 82 CAT. 83 LOAD CAT. W2 LENGTH L 
1-5 1 CAT.C 1 111 1 • 500m 1 

6-20 2 CAT.B 2 II 2 soo - 2ooom 2 
) 20 3 CAT.A 3 I 3 • 2ooom 3 

DATE DETAILED SURVEY FROM: NOTES: ---
.-'fO. o8.4q8g ('.. d. ,(!J':iO; 4/Qs~e.-

FIGURE 6 Priority assessment form. 
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Therefore, a kind of uniforming effect that may occur is delib­
erately accepted. 

The relevant parameters are discussed in detail in the fol­
lowing. 

Parameters for the Priority Rating 

Condition of the Road 

First, the given condition of the road is characterized as to 
the kind and extent of damage occurring. Then it is eval­
uated with a view to the decrease of pavement condition, on 
the one hand, and with a view to secondary damage that is 
to be expected if maintenance measures are deferred, on the 
other hand. 

Extent of Damage In the detailed investigation, every type 
of deficiency has been recorded in the form with the extent 
of its occurrence. From the length over which a certain type 
of damage occurs, the proportion of this damage may be 
calculated in percentage of the section length (last but one 
column in the form for detailed investigations, see Figure 5). 

This proportion of length is classified and an extension 
factor S ranging over lengths 1 to 3 is accordingly deduced 
(see form, Figure 5). The extension factor is directly taken 
over in the form for the rating of priorities. 

Impact on the User When the condition of the road is 
evaluated from the point of view of the road user, the decrease 
of the driving comfort as well as the involved safety risk is 
considered. According to the impacts on one of these aspects, 
the individual deficiencies are assigned an impact Factor Bl 
in which Factor 1 signifies the smallest impairment (and Factor 
3 would signify the greatest). These extension factors are given 
in the form. 

Damage at guardrails and balustrades are not taken into 
account as it may be assumed that this damage will be reme­
died as soon as possible and not only when rehabilitation 
measures are carried out. 

Loss of Value (Damage Development) It is tried to evaluate 
indirectly to what extent the value of the pavement will decrease 
if the necessary rehabilitation or reconstruction measures are 
not realized. This evaluation is made on the damage devel­
opment that is to be expected. Accordingly, the individual 
deficiencies are assigned an impact factor Wl signifying the 
different aggressivity of the individual damage types. Factor 
1 signifies the least increase in damage and Factor 3 the largest 
one that is to be expected. This impact factor is also given in 
the form (Figure 6). 

Number of Users 

It is assumed that a measure will be the more urgent the more 
regular users are impaired by the bad condition of the road. 

The dependence on the number of users is determined by 
the Factor B2 (see Figure 6). 
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Traffic Significance of the Roads Within the Network 

It is assumed that roads of greater regional importance should 
have a higher Level of Service and that therefore rehabili­
tation or reconstruction measures should be carried out on 
these at an earlier time. 

According to the valid standard on rural roads and ways 
(15), a division is made into three categories and each category 
is assigned a factor B3. 

• Rural road of low traffic significance 
-Farm roads and forest roads, B3 = 1; 
-Access to permanent habitations, B3 = 2. 

• Rural roads of greater traffic significance, B3 

Traffic Volume 

3. 

It is assumed that individual damage occurrences become more 
severe only at a later time if the traffic volume is low, whereas 
a high traffic volume may eventually cause a higher degree 
of severity of the damage after a relatively short time. If there 
is a higher traffic volume also, the risk of the occurrence of 
secondary damage is higher. 

Accordingly, roads that carry a higher traffic volume must 
be rehabilitated earlier. 

To evaluate the traffic load, a division into load categories 
is made and a factor W2 is assigned to each of the load classes. 

The classification of roads according to load categories is 
known from the elaboration of the maintenance project. 

Load Equivalent Single-
Category Axle Loads (JOO kN) Factor W2 

I ~5 x 104 (10 trucks/day) 3 
II :51 x 104 (2 trucks/day) 2 
III :52 x 10' (2 trucks/week) 1 

Length of the Section 

In the consideration of the length, the subsection which needs 
rehabilitation and for which a maintenance project has accord­
ingly been developed, forms the basis. Thus, the length may 
be the total length of the road but it may also be only a sec­
tion of it. 

It is assumed that the impairment of the user but also the 
extent of a possible loss of value increases the longer the 
deficient section is. Therefore, the length factor L has an 
impact on both of the mentioned criteria. In the determination 
of the length factor, it has been roughly differentiated into 
three length classes (see Figure 6). 

Section lengths of more than 2 km do not effect a further 
increase of the urgency of rehabilitation. 

STATE OF IMPLEMENTATION OF THE 
MAINTENANCE SYSTEM 

The proposed system for the maintenance of low-volume roads 
has been tested in practice. About 400 km of the rural road 
network was examined according to the described method in 
various Austrian provinces. For the general assessment, about 
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15 km per day may be recorded. For the detailed investiga­
tion, a recording performance of 3 to 5 km per day is possible. 

The results are in good correspondence with the practical 
experience of road construction engineers . The method is 
merely a systematic instrument, and the decision on which 
maintenance measure shall be applied must still be taken by 
the engineer. 

At present, a general assessment according to the presented 
concept is being started in several municipalities and prov­
inces. 

In some of the Austrian agencies responsible for the main­
tenance of roads, recordings of maintenance activities are 
made by means of index cards. Because of the extent of the 
rural network, this kind of documentation seems to fail to be 
appropriate. Furthermore, there is the disadvantage that it 
causes great difficulties in carrying out evaluations concerning 
the whole network. 

For this reason, an easily handled program for a PC is 
developed. With this program, it will be possible to make an 
inventory, to document the condition, to make priority rat­
ings, and to assess the necessary maintenance budget. 

Thus, it will be possible to process the collected data quickly 
and to actualize them at any time desired. 
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