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Abstract: After having introduced briefly the background of Hungarian bridge 
management bridge management, some bridge management experiences 
and results are outlined.  
The major results of medium-term bridge maintenance and improvement 
programme (1992-2000) and PONTIS-H bridge management system (since 
1996):   
• creation a data base for the Hungarian national highway bridge stock 
 comprising complex technical and economic data;   
• complex technical-economic analysis of the bridges to be maintained 
 and improved;   
• revealing the character of bridge deterioration process based on the 
 actual data of bridge stock (quasi time series): the long-term steady 
 state with min. cost need can be attained after 20-25 years;  
• the crucial bridge structural elements and maintenance interventions 
 from the viewpoint of cost-effectiveness were unanimously identified: 
 o the bridge structural elements (main beams, insulation, bridge 
  surfacing, curbs and footpaths) with highest cost need 
  necessitate nearly 2/3 of the expected expenditures;   
 o the four interventions (insulation replacement, steel surface 
  painting, asphalt surfacing production, repair-protection of 
  concrete surface) with highest cost need cover more than 
  50% of expected costs;  
• based on the sensitivity analysis of network-level strategies it can be 
 shown the cost need and the backlog of the bridge stock, using yearly 
 3.1 billion HUF for bridge maintenance, their constant condition state 
 can be attained.  
The results contribute to the obtaining of necessary funds and the most 
effective distribution and use of the resources acquired, as well as the more 
effective interest forcing ability in economic-political decision making. 
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1. Need, role and development of bridge management 

1.1. Role of management systems 

The bridges can be considered as the most endangered (vulnerable) parts of road 
network due to their complex structure their materials sensitive to environmental 
influences (air pollution, ice melting salts, etc.) and their increasing traffic load 
expressed in vehicle number and axle load. At the same time the deterioration of bridges 
causes high economic losses for the road users, and their eventual replacement needs 
much social expenditure. The minimisation of these social expenditure and at the same 
time, the ensuring of the service level which can be expected among the actual social-
economic circumstances need the appropriate maintenance, necessary improvement and 
replacement of the bridge stock from technical point of view. Besides, from economic 
point of view, it necessitates the planning and optimum distribution of always 
constrained financial means, as well as the analysis of the efficiency of their use. 

To solve this complex technical-economic optimisation task and to analyze the possible 
alternatives, more and more countries use bridge management systems. 

Accordingly, bridge management system has dual role: 

• on the one hand, it has to present the actual condition, necessary maintenance 
and developments of the bridge stock for the “users”, the travelling majority of 
society, or at least, their representatives, political and financial decision makers; 
besides it should attract their attention to the dangers of the accumulated defects 
coming from the postponed rehabilitation; and it attempts to attain that social 
expenditures should match social needs; 

• on the other hand, the task priority should be identified for the operators and 
maintenance staff by interactive, flexible processing of information in order to 
optimally utilize the actual social expenditure. 

Realising the importance of this task, the implementation of the element of a complex 
bridge management started in Hungary 17-18 years ago. 

1.2. Background of Hungarian bridge management 
The computerized registration of bridge data started in Hungary in 1965. In the 1980’s, 
the National Road Data Bank was created containing also bridge data. The processing 
and analysis of the stored bridge data (some 300 data for each of the 6000 bridges, 
altogether almost 2 million data) needed the use of computer. 

In the earlier decades (between 1975 and 1995), several successful developments took 
place in Hungary in the field of data processing and evaluation. The most important 
ones are as follows: the sufficiency standards for bridge load capacity and pavement 
width; the uniform registration system for bridge inspection system; the calculation 
method for the efficiency of bridge rehabilitation activities; the net and gross valuation 
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of bridge assets, the strategically medium – and long-term rehabilitation-development 
programme of the road network including its bridge stock, a project level bridge 
operation and maintenance  programme, as well as a network-level medium-term bridge 
maintenance-rehabilitation and improvement programme. The solution of these tasks, 
created the possibility of the development and implementation of a comprehensive, 
efficient bridge management system, as well as the need for the integrated analysis and 
evaluation of information elements for the operators and high-level administration by 
the complex analysis of technical and economic data.  

The development-selection of a bridge management system meeting the actual 
international standard started in 1995. After having evaluated and analysed the possible 
alternatives, the adaptation of American PONTIS system was decided which is based on 
mathematical optimisation. The PONTIS adaptation and modification to Hungarian 
condition was completed in 1996. 

The main results of the adaptation were: bridge element system based on Hungarian 
bridge stock; definitions of bridge elements; determination of condition levels and 
transition probabilities (deterioration matrix elements) for each bridge element and 
exposure levels; and the test run of first test data mass. Next, the preparation, 
organisation and the implementation of the first bridge data gathering could start. 

The decisive steps in the actual development and implementation of Hungarian bridge 
management system were taken in 1990’s have been formulated in two programmes: 

• medium-term bridge maintenance-rehabilitation and improvement programme 
for 1992-2000, 

• development and implementation of PONTIS-H bridge management system. 

Consequently, some experience will be shown obtained during the development, use 
and evaluation of these programmes. 

2. Some experience of medium-term bridge maintenance rehabilitation 
and improvement programme (1992-2000) 
The main goals of the medium-term bridge maintenance-rehabilitation and 
improvement programme were as follows [4], [6]: 

• the registration of bridge condition should be uniform and possibly objective, 

• the data base created should contain sufficiently detailed data for the technical-
economic analyses (qualification, estimation of cost need), 

• the programme should supply with actual results for the decision makers even in 
the case of limited financial resources available. 

1272 bridges were investigated in detail (condition notes quantity of needed 
maintenance-rehabilitation). It was just 20% of the total bridge stock but they represent 
some 60% of the bridge surfacing of the country stock. The sample investigated 
included also every high-trafficked, long-span, endangered to corrosion (de-icing salt, 
without insulation) bridge and the ones which have insufficient load capacity and/or 
pavement width where major maintenance or rehabilitation activities were expected. 
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The bridge data gathered were analysed in various areas: 

• condition analysis, 

• cost analysis. 

2.1. Condition analysis 

The following statements could be made based on the evaluation results of condition 
data: 

• on main roads, the frequency of the dangerous state of the structural parts and 
main structural elements is just 2/3 of that of secondary roads even if the former 
ones are higher-trafficked but much better maintained, 

• a quick intervention is needed due to the dangerous state on 45% of the bridges 
investigated on main roads, and 60% on secondary roads, highlighting  again the 
higher level maintenance of the bridges on main roads, 

• when compared the condition rating results and bridge age it can be stated that – 
according to the actual Hungarian operation practice of recent period – the 
deterioration of substructures and  superstructures takes usually place in 40-50 
years, that of bridge surfacing and bridge accessories in 20-25 years, while that 
of the of bridge surroundings in 10-15 years; then after this period, their 
condition is more or less constant as a consequence of present maintenance 
activities (Figure 1). The “stability” of the qualification  values could prove from 
technical view-point the reality of the term “steady state” in PONTIS bridge 
management system, 
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Figure 1. Deterioration of the main structural elements 

• the accelerated deterioration of the bridges on highly-trafficked roads could be 
shown thanks  to the increased maintenance activity, 

• surprisingly, the unit costs of the  bridges without de-icing are generally higher 
than those of de-iced structures; it can be explained by the more intensive 
maintenance of the bridges on de-iced roads. 
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2.2. Cost analysis 
Based on the cost analysis of data base, the following main statements can be made: 

• the maintenance cost need of bridge stock is 2% of this gross value, 

• the improvement of the bridge stock necessitates yearly 1,33% of the gross value 
of bridges, 

• it can be seen, that 60% of the expenditures should be used to maintenance, and 
40% to improvement-reconstruction, 

• a nearly constant reduction of the trial expenditures can be observed creating the 
significant amount of maintenance backlog. The almost constant value of this 
backlog could  prove from economic (financial) viewpoint the rightness of the 
term “steady state” in the probability-based PONTIS bridge management system, 

• from the viewpoint of cost needs, the four most expensive work types are: 
replacing insulations, painting steel surfaces, paving asphalt surfacing, repair of 
concrete surfaces; they together need more than a half of the total costs 
(Figure 2), 

• the bridge elements with highest cost need: main beams, insulation, asphalt 
surfacing and curbs-footpaths since they together need nearly 2/3 of the total 
expenditures (Figure 2), 

• it can be seen that a high share of maintenance costs is used to assets 
preservation (painting, replacement of insulating layer and surfacing) but the 
significant cost needs of main beams – including those of decks of slab bridges – 
already show that the postponement of these condition preservation activities can 
seriously damage the structural element the rehabilitation of which can be much 
more costly. 
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Figure 2. Cost shares according to work types and structural elements 

(Rehabilitation Programme, 1992-2000) 

2.3. Results of medium-term bridge maintenance and improvement 
programme 

The medium-term bridge maintenance and improvement programme was a positive 
and highly significant one both in its actual results provided for the decision support 
and in its influence to the development of decision support process, since: 
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• it was the first maintenance programme creating a complex data base of the 
Hungarian national bridge stock which stored technical and economic data, 

• it carried out the first complex technical-economic analysis of the bridges to be 
maintained or improved, aiding the decision support, 

• the Programme started with the treatment of the  economic interrelationship 
between bridge maintenance, improvement and development in Hungary, 

• it could first reveal the nature of deterioration process using real data of an actual 
bridge stock (considered as quasi time data series): by the present maintenance 
expenditures the deterioration of substructure and superstructure is carried out 
for 40-50 years and the bridge surfacing and accessories for 20-25 years, then a 
nearly constant condition state is preserved (it was actually the technical 
justification of the “steady state” of PONTIS), 

• it allowed, by an objective analysis, to justify the value of maintenance cost 
share which had been known for us just from literature data, 

• the analysis of the programme revealed from the cost point of view most 
valueable and most influential structural element which need the highest care and 
accuracy: main beam (steel, concrete) water insulation, bridge surfacing, 
footpaths – curbs, 

• it has been also justified that – in addition to the identification of maintenance 
backlogs – the cost needs are almost constant after having cleared this backlog 
(economic justification of the “steady state” of PONTIS). 

In such a way, it is meant that the “Medium-term bridge maintenance and improvement 
programme (1992-2000)” made in 1991 has provided that time several new elements of 
approach and practice and supplied with a considerable push in the development of 
comprehensive Hungarian bridge management system for the support of decision. 

3. Experiences with PONTIS-H bridge management system 
In Hungary, the Bridge Management Committee directed by the Highway Directorate of 
Ministry for Transport had the task to create a bridge management system. The 
Committee investigated the possibility of domestic development and the adaptation of 
various foreign (English, Danish, French, Finnish, American etc.) management systems, 
it was decided to introduce the American PONTIS system after the necessary adaptation 
activities. In the United States, the systematic further development of the system has 
been carried out since 1989. The programme is a registered AASHTOware software. 

This system has proved to be more appropriate than the other options in its technical 
view, wide development experience, the flexible consideration of local conditions, the 
optimisation mathematical apparatus of its analysis and the integrated treatment of the 
rehabilitation-improvement result. 

3.1. What is PONTIS? 

PONTIS is basically a network-level bridge management system which treat the 
deterioration and the related rehabilitation costs using probability-based models while 
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the deficiencies of the level of service (load capacity, width, clearances below and 
above the bridge) are managed by normative models based on a criterion system [3]. It 
can consider simultaneously rehabilitation and improvement tasks when the intervention 
priority (urgency) list of bridges is produced by the maximisation of expenditure 
savings (benefits). 

Main PONTIS features: 

• The bridges are defined as the combination of bridge elements with fixed 
properties, so a relatively high number of elements can be applied even in the 
case of a very heterogeneous bridge stock which can be considered as 
advantageous for the statistical evaluation. 

• The actual condition of the bridge element is characterized by notes 1-5 (like the 
former Hungarian practice) allowing the differentiated registration of the 
quantity of bridge elements shares with various condition level. 

• Transition probability matrices are used for the characterisation of condition 
changes coming from deterioration or condition improving interventions in order 
to modelling mathematically the probabilistic process of condition changing. 

• When introducing the system, it accepts also the expert elicitation for the 
selection of transition probability matrix elements, and later, after having created 
time series, it supports the self-improving correction of matrix elements. 

• The various parameters influencing the deterioration speed are considered by a 
four-scaled exposure parameter. 

• For the improvement of faulty-deteriorated bridge elements, it defines for each 
condition level 3-3 possible intervention types of which the most economic 
repair method with minimum rehabilitation costs, as well as the long-term steady 
state can be selected by mathematical optimisation. 

• It makes possible the integrated treatment of rehabilitation-improvement tasks. 

• It allows to run or investigate “what if” type analyses. 

• It offers possibility for flexible adaptation, the user can modify the software if 
needed [4]. 

The main elements of PONTIS 

The system PONTIS creates the bridges of various bridge elements. (In Hungary, 85 
elements were defined of the 160 possible ones). The system of Hungarian bridge 
elements is closely connected with the ones applied from the late 1980’ although they 
are classified not only for their structural functions but also of their material (stone-
brick, concrete, reinforced concrete – stressed reinforced concrete, other – timber). A 
bridge can be composed of 15-20 bridge elements of which the costs of 5-10 elements 
are decisive in the bridge management programme. The fast 6000 bridge of the national 
highway network can be divided into some 100 000 bridge elements. 

Like in the former Hungarian practice, each bridge element can have five condition 
states but in the PONTIS, various bridge element parts can have different condition 
state, e.g. in case of a reinforced concrete main beam can be  
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• in condition state 3 (slight reinforcing steel corrosion, without cross section loss) 
in 70%, 

• in condition state 4 (advanced reinforcing steel corrosion, with significant cross 
section loss) in 30%. 

The nearly 100 000 bridge elements of the Hungarian system contains some 400 000 
data with various condition states. 

The factors influencing the deterioration of bridge elements (environmental effects, 
eventual de-icing salting, traffic load, age of structure, interrelationship between co-
operating structural elements, level of operation, efficiency of protection systems, etc.) 
are considered in PONTIS by classifying each bridge element  into one of the 
4 “environments”. 

The programme defines three condition improving intervention types for each condition 
state. A special matrix contains the intervention costs for each condition state of various 
bridge elements (the programme has some 2000 unit costs). 

All the four “environments” of bridge elements have a deterioration (transition 
probability) matrix. In the adaptation process, some 2500 deterioration matrices had to 
be defined. 

The four main PONTIS modules 

The data base comprises the inventory (technical) data, condition data, (maintenance, 
improvement and user) cost data, the possible maintenance and rehabilitation data, as 
well as the deterioration probability data. These data come from various sources, 
including bridge inventory, traffic and accident systems, statistical regression data, 
expert elicitations and the site bridge data given by bridge engineers filling-in forms. 
The data of max. 500 000 bridges can be stored in PONTIS. 

The maintenance optimization module uses as inputs the changing of condition 
(physical deterioration), and utilized the deterioration forecasting module and the 
maintenance cost module for the determination of a maintenance strategy with 
minimum costs. 

During the maintenance optimization process, the system approaches dynamically the 
condition of the bridge stock in question to a “steady state”. Certain bridge elements get 
in a lower condition state during their operation, while other ones are rehabilitated 
resulting in an improvement in condition. The motion “steady state” means that the sum 
of the elements coming to a given condition state is equal to the sum of the elements 
coming out of the some condition state. This dynamical state can be characterized by 
the minimum sum of bridge maintenance costs and this state can be calculated by 
mathematical optimization. 

The benefit of the manager is defined as a cost reduction saved by the fact that the 
intervention is done in time and not postponed (causing additional deterioration). 

The improvement module which determines and ranks the potential improvement – 
including bridge widening, bridge lifting due to insufficient clearance, strengthening 
and bridge replacement – starting from functional insufficiencies (service level criteria, 
design specifications) by the maximisation of the savings in road user costs. In case of 
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bridge replacement, it investigates if the maintenance and rehabilitation or the 
replacement of superstructure is the more efficient. 

The integration module combines the maintenance results of bridge elements with their 
rehabilitation needs, ranking on the basis of cost-benefit analysis. The outcome is the 
bridge level programme with limited or unlimited funds which identifies the present or 
future needs and backlogs. 

3.2. Changing in bridge condition 

PONTIS determines the changing in condition distribution separately for each bridge 
element (the integrated condition distribution for the whole bridge is not defined). The 
system applies two types of optimisation for the determination of condition distribution. 
First, it determines (without cost limitation) the optimum condition distribution which 
can be maintained at the lowest rehabilitation cost. Then it aims to spend the limited 
available funds to reach maximum benefit based on cost-benefit analysis as close to the 
optimum condition distribution as possible. 

During the analyses, the programme determines the optimum condition distribution for 
each bridge element, and it can be used as an etalon when comparing the present 
condition distribution of bridge elements and the changing in the distribution  as a 
consequence of interventions after 6 years (Figure 3) [1], [5]. 
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Figure 3. Condition distribution of characteristic bridge elements 

The changing in condition distributions can be seen in Figure 3, they allow to draw the 
following consequences: 
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• in case of condition improving (backlog clearing) bridge maintenance, the 
present condition distribution of bridge elements improves in some cases, and 
will be worse  sometimes but the typical situation is when it moves towards, the 
direction of optimum condition distribution, the absolute measure of 
improvement or deterioration can not be shown, it can be just generally stated 
that the clearing of backlog can only slightly change the average condition level 
(there is a high standard deviation in the values in the case of certain bridge 
elements), 

• in the case of a condition preservation bridge maintenance costs, the condition 
distribution of bridge elements approaches the optimum condition distribution of 
steady state but it has not reach this desired level in the investigated 7 years (the 
approximation level amounts to some 40%). 

The long-term steady state with minimum cost need can be attained in 20-25 years if the 
needed maintenance expenditure are actually spent for the bridge stock.  

3.3. Cost need of structural elements 
In case of limited funds, it was investigated how the program allocates the limited funds 
among the bridge elements (Figure 4). The 30-year analysis shows that the program – 
identically with the medium-term bridge maintenance and improvement programme – 
the highest cost shares allocated to insulation, main beams, footpaths-curbs and bridge 
surfacing in order to attain the optimum condition distribution by minimum 
rehabilitation costs. These 4 bridge elements need nearly 2/3 of the total costs like in the 
medium-term bridge maintenance and improvement programme [1], [5]. 
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Figure 4. Cost distribution according to structural elements (PONTIS) 

It is worth analyzing how the cost allocation change in the consecutive analysis periods 
in the case of important, most costly structural elements (Figure 5): 

• the cost need of footpaths and curbs happened to be the most uniform during the 
investigation period of 30 years; 

• insulation and bridge surfacing behave very similarly, they need about half of the 
costs in the first period compared to the other ones, then the planned expenditure 
is nearly constant; 

• steel truss main girder behaves like insulation and surfacing, however, the 
increase after first period is not twice, just 1.5-times; 
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• it sets along extraordinarily high share for the prestressed reinforced concrete 
beams in the first period, then the value reduced to the half reaches the original 
value by the end of the 30 years’ period. 
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Figure 5. Cost distribution of important structural elements in 30 years 

3.4. Influence analysis of network-level strategies 

The programme PONTIS allows the running of “What if” type analysis; as well as the 
investigation and analysis of various network-level strategies [2]. 

Based on the results of PONTIS-H runs, the unconstrained maintenance need of the 
whole bridge stock tested amounts to 63.9 billion HUF for the next 12 years (the period 
between 2009 and 2020) of which the present maintenance backlog of the network 
reaches 19.4 billion HUF. The cost of the optimum condition state which can be 
maintained by the minimum cost need (dynamically steady, so-called long-term state) 
amounts to 3.7 billion HUF/year. 

Five strategies were analysed in network level which satisfy the maintenance needs in 
various cost levels; they have a different influence on the maintenance backlog 
characterizing the future condition of the bridge stock (Figure 6). 

a.) Unrestricted (unconstrained) strategy 

This strategy is able to satisfy the actual needs without any constraint. So, the present 
19.4 billion HUF maintenance backlog is set aside just in the first year, and provides the 
3.7 billion HUF maintenance need of the optimum condition state each year, that is a 
sum of 63.9 billion HUF is estimated for bridge maintenance during the 12 years. This 
case, of course, no maintenance backlog is accumulated. 

b.) Strategy improving to EU-level 

The maintenance needs is satisfied by attaining that no main structural elements have a 
condition state below 3 at the end of the 12-year time period. To reach it, 2-2 billion 
HUF are spent during the first 2 years, then a yearly sum between 2.9 and 4.1 billion 
HUF are set aside  for the next coming years. Altogether 38.3 billion HUF are provided 
for the bridge stock during the 12 years. This strategy can just slowly clear the 
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maintenance backlog which is reduced from 19.4 billion HUF to 17.1 billion HUF by 
the end of the 12-year time period. 

Maintenance work programme for various strategies 
(billion HUF)

0
10
20
30
40
50
60
70
80
90

31/12/08 31/12/10 31/12/12 31/12/14 31/12/16 31/12/18 31/12/20

Without constraint Up to EU level With cost constraint

Constant state Neglecting
 

Maintenance backlog for various strategies 
(billion HUF)

0

5

10

15

20

25

30

31/12/08 31/12/10 31/12/12 31/12/14 31/12/16 31/12/18

Without constraint Up to EU level With cost constraint

Constant state Neglecting
 

Figure 6. Maintenance work programme and backlog as a function of the strategies 

c.) Constrained (limited cost) strategy 

Based on the present expenditure level which can be realistically expected also in the 
future, yearly 1.6-2.0 billion HUF are provided in the period totalling 22.0 billion HUF. 
The cost constraints do not reach the yearly 3.7 billion HUF, that is why the 
maintenance backlog will increase (the resources available are sufficient just for the 
deceleration of the increase of backlog); actually the initial backlog of 19.4 billion HUF 
will grow to 45.9 billion HUF by the and of the period. 
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d.) Constant level cost strategy 

This strategy aims to ensure the constant level of maintenance backlog as an important 
integrated technical condition characteristic of the bridge stock. To reach it, 1.9-1.9 
billion HUF, then later 4.0-2.7 billion HUF will be spent for bridge maintenance, so 
altogether 39.6 billion HUF are provided for the bridges. The maintenance backlog 
during the whole period is constant, 19.4 billion HUF. 

e.) Neglecting strategy 

If nothing is used for the maintenance of the bridges, the backlog will grow from 19.4 
billion HUF up to 78.5 billion HUF by the end of the 12-year time period.  

3.5. Some results of PONTIS bridge management system 

Due to the flexible engineering algorithms of PONTIS bridge management systems 
which allows the adaptation to the native conditions and because of the results of its 
programme that identifies the necessary interventions by mathematical optimisation, the 
system has become a highly important element of the national decision making on 
bridges. On the basis of PONTIS-runs, network and project-level results are provided 
for the whole bridge stock or its parts: 

• the changing of condition distribution as a function of various scenarios; in case 
of the constant level cost strategy, the long-term steady state with minimum cost 
need will be reached after 20-25 years (this result is identical with that of the 
medium-term bridge maintenance and  improvement programme); 

• in order to attain the optimum condition distribution with minimum cost need, 
the programme sets aside the highest cost shares for water insulation layer, main 
girders, footpaths – curbs and bridge surfacing (like in the medium-term bridge 
maintenance and improvement programme); 

• investigating the fund distribution of most  costly structural elements in a long 
term, it can be stated that the long-term deterioration of footpaths and curbs can 
be considered as uniform and corresponds to their present state; the actual 
conditions of water insulation, bridge surfacing and  steel main girder are better 
then justified by their  long-term deterioration; the present condition of 
reinforced concrete main girder is dangerous from the view-point of its long-
term deterioration; 

• the selection of optimum rehabilitation intervention techniques, 

• on the basis of the influence analysis of network-level strategies, the cost need 
and the maintenance backlog of the bridge stock can be identified: without cost 
constraint and maintenance backlog, yearly 5.3 billion HUF have to be spent for 
the bridge stock; the ensuring of the constant value of present 19.4 billion HUF 
maintenance backlog needs yearly 3.1 billion HUF costs; if nothing is spent for 
the stock, the backlog of 19.4 billion HUF increases up to 78.5 billion HUF 
during 12 years, 

• priority ranking of bridge rehabilitation and reconstruction. 
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4. Summary 
The main results of bridge maintenance and improvement programme (1992-2000) and 
PONTIS-H bridge management system (since 1996) are as follows: 

• creation of the data base of Hungarian national highway bridge stock comprising 
complex technical and economic data, 

• complex technical-economic analysis of the bridges to be maintained and 
improved, 

• revealing the character of bridge deterioration process based on the actual data of 
bridge stock (quasi time series): 

o following the present expenditures, the deterioration of bridge 
substructures and superstructures takes 40-50 years, while that of 
bridge surfacing and accessories 20-25 years, 

o when carrying out the strategy with constant condition state, the long-
term steady state with minimum cost need can be attained in 20-25 
years; 

• the multi-sided analysis has identified the bridge structural elements and 
maintenance activities which are the most important from the viewpoint of cost-
effectiveness: 

o the bridge structural elements (main beams, insulation, bridge 
surfacing, curbs and footpaths) with highest cost need necessitate 
nearly 2/3 of the expected expenditures, 

o the four interventions (replacement of insulation, painting of steel 
surface, asphalt surfacing production, repair-protection of concrete 
surface) with highest cost need cover more than half of the expected 
costs, 

• based on the sensitivity analysis of network-level strategies, the cost need and 
the backlogs of bridge stocks, as well as the future influence of postponed 
expenditures can be calculated: the ensuring of the constant condition states 
needs yearly 3.1 billion HUF; if nothing is spent to the bridges, the backlogs 
increase exponentially (from 19.4 billion HUF to 78.5 billion HUF during 12 
years). 

These results aid the obtaining of necessary funds, as well as the more effective 
distribution and use of the resources available by the objective identification of needs 
both at national and regional level. They also contribute to the clearing of bridge 
backlogs and the more effective interest forcing ability in economic-political decision 
making. 
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