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Executive Summary
Bridges are sensible sections of the road networks with respect to heavy vehicles,
because under repeated loads they are affected by fatigue damage, or may be exposed
to brittle failure under severe overloads or dynamic load effects.
The most sensitive bridge types sensitive to fatigue are steel or composite bridges. The
phenomenon of fatigue is the result of the unfavourable decrease of several parameters
(e.g. stiffness) under the action of cyclic load.
So especially for calculating the risk of damage or the degree of deterioration caused
by for HGV traffic on bridges both road condition and dynamic traffic data are
necessary.
The results of the bridge database study showed, on the one hand that the availability
of the bridge parameters is very good, but on the other hand that most of the road and
especially traffic information is not included in the bridge databases. That information
might be available in separate (road) databases. It would be necessary and useful to
link the road and bridge databases, in order to create additional potential of the
combined information.
It would be recommended to set up uniformed interfaces to be able to integrate the
road and bridge database information in other more dynamic systems like traffic
management systems. This would enable easy, standardised and quick queries
concerning the current load of HGV traffic on the bridge to protect the bridge of
damage and to increase the life-time of the structure.
The results of the questionnaires also showed, that there are differences in the
management of the databases. These varieties occur because of different national
regulations and national management concepts. Due to that, it can be assumed that
information of different national bridge databases is also stored in varying qualities
and quantities. Quality here refers to the level of comparability by using the same
units, hence being a very critical issue for the bridge sensitivity model. Therefore it
would be recommended to define uniform standards for the national databases in terms
of quality and quantity of data. This unification is a precondition to run the bridge
sensitivity model in different countries.
Finally it should be aimed to implement a combined approach of structuring, storing
and updating bridge, road and traffic data in a future HeavyRoute database.
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1 Introduction
1.1 Project Overview
1.1.1 The HeavyRoute project
The HeavyRoute project (Intelligent Route Guidance for Heavy Vehicles) aims to
develop an advanced route guidance system for Heavy Goods Vehicles (HGVs) as a
tool for deriving the safest and the most cost effective routes for road freight transports
throughout Europe.
It is a thirty-month research and development activity with funding under the 6th
Framework Programme of the European Commission (Directorate-General for
Research), that started on the 1st of September 2006. The consortium consists of
research organisations, truck manufacturers, map integrators, software and consulting
companies and major representatives of the infrastructure and the telematics sector,
and counts eight partners namely VTI (SE), LCPC (FR), arsenal research (AT),
VOLVO (SE), NAVTEQ (NL), PTV (DE), FEHRL (BE) and ERTICO (BE).
The project is split into seven work packages as shown in Figure 1.

Figure 1: Work package structure of the HeavyRoute project
Further information on the overall aims and activities of the project can be found at the
HeavyRoute website: http://heavyroute.fehrl.org.
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1.1.2 Work package 2 “Databases and vehicle/infrastructure interaction
models”
The task of work package 2 is to establish an inventory of static, periodic and dynamic
data from national databases on roads and bridges, data on heavy vehicle
characteristics and existing vehicle/infrastructure interaction models, to result in a
Heavy Goods Vehicles (HGV) route guidance system. The main objective of this work
package is to create inputs for work package 3 based on the inventories, i.e. a common
”top layer” of information (data and models) applicable to a range of European
countries. This will be achieved by closely interacting with work package 1 in order to
develop a route guidance system that meets the requirements of users and
stakeholders.

1.2 Structure and Scope of this Report
1.2.1 Purpose and Target of the Deliverable
Bridges are often critical sections of the road networks with respect to heavy vehicles,
because they are affected by fatigue damage under repeated loads, or may be exposed
to brittle failure under severe overloads or dynamic load effects.
Therefore task 2.2 of work package 2 was devoted to “Bridge Data”. The main
objectives of the work within this task were to identify the most sensitive bridge types
to traffic loads and their main characteristics (materials, shape, geometric dimensions,
static and dynamic responses, influence lines, eigenfrequencies, damping ratios, etc.)
collected from national databases or measured on bridge samples.
This report describes the results of the Bridge Data study, including an inventory of
bridge databases, relevant bridge data and an identification of sensitive bridge types.
1.2.2 Structure of the Deliverable
The Deliverable is structured chronologically in order to derive the final
recommendations for the HeavyRoute bridge database. First of all Chapter 2 provides
a definition of bridge data and its characteristics. Chapter 3 includes a bibliographical
study concerning the bridge’s sensitivity to traffic taking into consideration especially
the impact of dynamic loads. The results of the bridge database study are summarised
and presented in Chapter 4. Finally the last chapter comes up with the
recommendations for a HeavyRoute bridge database.
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2 Bridge Data Definition
Bridges are constructions within the road network with different characteristics and
properties. These properties can change in the course of time through different static
and dynamic impacts. Information on the properties and influences can be divided into
two main different groups.

2.1 Static Data
Static information describes the main attributes of bridges which can be assumed as
constant and needs to be captured only once. The main part of this information refers
to the static system and the used material.
Some examples are:
• static system of the bridge
• used building materials
• width between bearings
• construction height

2.2 Dynamic Data
Dynamic Data is measured and updated continuously. This type of data describes on
the one hand the impacts and on the other hand the structural behaviour of the
observed bridge.
The relevant impacts are traffic load, weather conditions and exceptional impacts
(earthquake, flooding).
As structural behaviour for example the following issues can be named: vibration
behaviour, stress-, torsion- and bending behaviour
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3 HGV-traffic and sensitive bridge types
Bridges are subjected several actions such as weight, seismic loads, wind and vehicles’
motion. These actions can lead to the appearance of two types of damage; the extreme
effect and the fatigue. The first one is the result of the traffic which act on the bridge at
each configuration while the second one is a cumulative phenomenon [14].

3.1 Description and classification of the bridges
Bridge is a structure which allows the crossing of obstacles, such as rivers, roads and
freeways. They are composed of several sub-structures; the most important ones are
[1]:
(i)

the deck

(ii)

the piers

(iii)

the abutments (see Figure 2)

(iv)

the foundations

(v)

the cables

(vi)

the pylons

(vii)

the beams
deck

abutment

pier

Figure 2: General schema of a bridge
The specialised literature proposes several types of classifications [3] of the bridges:
1. According to the type of structure carried by the bridge (e.g.rail bridge, aqueduct…)
2. According to the constitutive materials (e.g. wood, steel, reinforced concrete, steelconcrete composite).
3. According to their mechanical functioning :

•

Beam bridges (characterized by vertical reactions):

•

Arch bridges: characterized by a horizontal component of reaction (of
the supports) (seeFigure 3a.).

•

Cables bridges (see Figure 3d), the principal carrying elements are the cables
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4. According to their transversal constitution of the deck:
•

Concrete reinforced slab (Figure 4a)

•

Concrete pre-stressed slab (Figure 4b)

•

Concrete slab connected to steel girder (Figure 4c) or to concrete girder
(Figure 4d)

•

Steel orthotropic deck (Figure 4e)

(a)

(b)

(c)

(d)

Figure 3: Several types of bridges (ref: a-b-d LCPC/ c: Groupe Bouygues), arch
bridge (a-b), cable stay bridge(c) and suspension bridge (d)
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(a)

(b)

(c)

(d)

(e)

Figure 4: Some type of transversal schematisation of the deck

3.2 The damage of the bridge - the action of the traffic
Several factors can act upon the degree of damage of the bridges, such as the number
of vehicles, their aggressiveness (velocity), the span length, the constitutive materials
of the bridges, the intensity of the static loads, the maximal amplitude of dynamic
solicitation…
Bridge collapses or bridge detail failures occur due to two main mechanisms [2, 8, 1023, 27-36]:
• Brittle failure which occur when the intensity of the load exceeds once the
bridge or detail capacity, or resistance;
• Fatigue failure which occurs by crack propagation due to an accumulation of
elementary damage induced by stress cycles (variation)
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+

+
Figure 5: Example of influence line and position of the loads

In the first case (brittle failure) [33, 34, 35, 36], the failure occurs because of an
exceptional loading case, e.g. due to a very heavy truck being together on the bridge.
This action leads to reach an ultimate limit state (ULS). E.g. the stress induced may
exceed the elastic limit of material, which creates a plastic zone and large strain. The
loads which lead to this ULS depend on the loads of the axles and vehicles involved as
well as on their location on the bridge desk (Figure 5).
In the second case (fatigue failure) [27, 29, 30, 31, 32], the cyclic loads (e.g. traffic)
can lead to development of cracks and the failure: the fatigue. However, this
phenomenon can occur even if the intensity of the forces is weak, because its principle
cause is the repetition of the solicitation, which decreases some mechanical properties
of the solid (e.g. concrete or steel). The rupture by fatigue can occur even if the
behaviour is elastic, because it is cumulative phenomenon. Thus, the principle
parameter, which influences the appearance of fatigue is the number of cycle and their
intensity.
In the majority of the European Union countries, before the 80ts decade, the fatigue
verification was not automatically included in the bridge design steps. However,
currently, EUROCODE EN 1991-2 I includes the study in the design step via five
fatigue load models [19].
Two parameters are important in the fatigue study:
• The determination of the number of stress cycles during the exploitation of the
bridge: they are obtained by the use of the simulation or the weight in motion
technique (number and weight of vehicles and axles).
• The selection of specific parts of the bridge which are sensitive to the fatigue,
these points are called “details” (see Figure 6) [20].
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3.2.1 The fatigue of the steel or composite bridges
The experience shows that the fatigue occurs essentially in the steel or the composite
bridges [15], the principle details are presented in the following Figure 6 [20].

Figure 6: The principle details which are sensitive to fatigue in the steel piece [20].
These particular details (Figure 6) correspond generally to the welds, the rivets and the
geometrical discontinuities, because they correspond to constraint concentrations [20,
23]. Among these points, in the case of the orthotropic slabs (which are often used
because of their small weight) the ‘diaphragms’ represent particular sensitive points to
the fatigue (see Figure 7).
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Sensitivity to the fatigue

Figure 7: The diaphragms(specific details) are sensitive to the fatigue in the case of
orthotropic slab [22].

Concerning the steel beams, several points are also sensitive to the fatigue, such as the
vertical stiffener (Figure 8) [20].

Vertical stiffener

Crack

Figure 8: Fatigue of vertical stiffener [20]
Several works were done to improve the resistance of steel or composite bridges to the
fatigue. Felkel et al. [12] (analytical and experimental investigations) show that the use
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of new steels, such as the HPS70W leads to the improvement of the fatigue resistance
of steel under the action of cyclic loads (analogue study using GFRP in [10]).
3.2.2 The fatigue of the reinforced concrete bridges
Concerning the reinforced concrete bridges, the fatigue can be caused by two
mechanisms. The first one occurs in case of bending; it is the result of the fatigue of
the compressed concrete or the pulling of reinforcing steel rods, while the second one
is the shear of beams [21, 33-36].
Thus, several works were published concerning the development of particular
materials in order to improve the behaviour of this kind of bridges (reinforced
concrete) against the fatigue damage (traffic effects). Chiewanichakorn et al. [7] have
used the lighter fibre reinforced polymer (FRP) to replace old deteriorated heavy
concrete bridge decks to increase the load capacity life. The combination between the
dynamic fatigue simulations and an experimental process shows an improvement of
the fatigue life of the bridge after the replacement of the concrete deck by a FRP deck.
Other processes are developed in order to improve the performance of this kind of
bridges. In this context, El Ragaby et al. [13] use the GFRP (glass FRP reinforced) as
internal reinforcement for concrete bridge deck slab. The results showed the superior
fatigue performance and longer fatigue life of concrete bridge deck slabs reinforced
with GFRT composite bars compared to the steel reinforced one.
The evaluation of the fatigue of bridges under the action of traffic can be obtained by
the software Castor-LCPC [28], which was developed in Laboratoire Central des Ponts
et Chaussées de Paris (or its latest version Pollux-LCPC). This software uses the
Miner law concerning the evaluation of the fatigue.
A very critical issue is to reduce the model uncertainties for improving the fatigue
predictions. Since the fatigue damage are locally initiated at some critical points,
accurate determination of the influence surfaces and detailed weight data are required
for reliable prediction of the fatigue of the structure.
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4 Inventory of Bridge Databases
4.1 Methodology
For assessing the availability and quality of European bridge databases at two-fold
approach was pursued. First of all qualitative unstructured interviews were proceeded
in order to narrow the topic. Second a quantitative questionnaire was developed and
spread to different European countries.
4.1.1 Interviews
The first step towards the inventory of bridge databases were qualitative unstructured
interviews with local and national road operators of Austria. Based on the results of
the interviews a quantitative questionnaire should be developed for a broader
distribution. The objectives of those interviews were to find out
•

if bridge databases exist,

•

how the management of up-dating those databases is solved and

•

what data are included in those databases.

No specific questions were prepared for the interviews, in order to meet the criteria of
an unstructured interview. The interviewer encouraged the interviewees to tell a lot
about the bridge databases by showing general interest in the topic.
As interviewees the local and national road operators where contacted for a telephone
interview. In Austria there are ten road operators who are responsible for the bridges:
•

one road operator for all motorways of Austria (ASFINAG)

•

one road operator in each of the nine federal states for the federal highways

The road operator of the motorways (ASFINAG) and six of the federal state road
operators where willing to give information about the surveying and storing of bridge
data in Austria.
Moreover it was possible to interview the developer of the bridge database in Austria
about the features of this application.
The results of the interviews provided the basis for the preparation of the quantitative
questionnaires.
4.1.2 Questionnaires
A detailed “bridge database” questionnaire was designed based on the results of the
foregoing interviews. The questionnaire comprehended among general questions to the
respondents the following main topics:
•

Management of the database

•

General Information about the bridges

•

Technical Bridge Information

•

Maintenance Information
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•

Roadway Information

•

Traffic Information

In Annex 1 the questionnaire is displayed. The questionnaire was distributed via email to the FEHRL institutes and to European Road Authorities.
All in all, the response rate was unfortunately very low. Only five filled-in
questionnaires were returned from four different countries (see Table 1).
Table 1: Questionnaire Responses
Country

Operator

Answers

Denmark

Danish Road Directorate

1

Sweden

Swedish Road Administration

1

Serbia

Road Directorate of Serbia

1

France

COFIROUTE, SETRA

2

Additionally it was possible to fill-in a questionnaire for Austria based on the
qualitative interviews that have been done beforehand. So in total six questionnaires
were available for evaluation.

4.2 Evaluation of Available Bridge Databases
4.2.1 Results of the Interviews
The interviews were only conducted in Austria. Therefore the results only concern the
bridge databases of Austria.
Austria has two hierarchical levels of bridge databases. One contains all bridges of the
motorway operator ASFiNAG and the other one covers all bridges in the secondary
road network of the federal states. The databases for the second level road network
consist of nine independent databases which were managed by the federal provinces of
Austria.
All bridge databases are based on the management program BAUT (Buildings
Austria) which is designed to manage technical and administrative data of road
operators. The modular architecture of this program merges traffic and road relevant
data and provides different interfaces for other applications.
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Figure 9: Functional Design of the BAUT [25]
As an example for bridge databases the BAUT module “structures and tunnels” will be
described in the next few paragraphs (example federal state of Vorarlberg):
4.2.1.1 Technical Overview
BAUT is an object-oriented SQL database with links to other applications (e.g.
geographical information system (ArcView) and SAP). It is designed to cover all fixed
assets of a road operator to enable a central managed administration. Bridges are
considered in an own module together with other road structures (e.g. tunnels).
4.2.1.2 Covered Objects
The following objects are included in the database:
•

bridges

•

avalanche and rubble galleries

•

tunnels

Moreover it is planned to integrate constructions with tie bars, retaining walls, sags,
noise barriers and protection constructions.
4.2.1.3 Stored Information
The following information is stored in the respective database:
•

Management Data (responsibilities)

•

Special uses permission information

•

Construction details and documentation (e.g. year of construction, construction
type, further modification such as broadening)
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•

Detailed structure information (e.g. information concerning the pre-stressed
system, number of segments, bearings, open span, roadway dimensions, cross
section and lateral clearance information)

•

Detailed information concerning the installed road equipment (e.g. railings)

•

Used norms

•

Position in the road network, statement to the place

•

Inspection execution guidelines and settlements

•

Library of all inspection data according to RVS (Austrian road traffic
guidelines)

•

Actual technical findings and urgency notes

•

Catalogue of measures (with urgency aspects) in form of a checklist

•

Job order management for maintenance

•

Project administration documentation

4.2.2 Results of the Questionnaires
Based on the information from the interviews the questionnaire was set up, and spread
to different EU countries. In this chapter the results of the questionnaire are shown and
described.
The following legend applies for the answers:
Table 2: Legend for the answers of the questionnaire
yes

1

no

0

no answer

x

The following abbreviations indicate the countries that responded to the questionnaire:
DK = Denmark
RS = Serbia
SE = Sweden
FR1 = France (Cofiroute)
FR2 = France (Lacoste)
AT = Austria
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4.2.2.1 Management of the database
Table 3 shows the answers for management related issues of bridge databases.
Table 3: Questionnaire output: General Management Information
DK

RS

SE FR1 FR2 AT

Do you have an own database for bridges? (yes = 1, no = 0)

1

1

1

1

1

1

Is this database centrally managed? (yes = 1, no = 0)

0

1

1

1

0

0

If not, how many institutions or operating organisations are engaged?

2

1

x

x

3

3

Which organisation/company administrates the database?

2

6

5

3

2

6

The results show, that each of the respondents have an own database for bridges.
Therefore it can be assumed that every European Country has an own database with
bridge related information. The management of the database depends on the
organisation structure of the respective country and can be described as non-uniform.
Each country has its own procedures for the administration of the respective database.
Table 4: Questionnaire output: Update Intervals

In which intervals do you update your database(s)?

DK

RS

3

1

SE FR1 FR2 AT
6

4

1

1

As Table 4 shows also the intervals for updating the database varies between the
countries, even though half of the respondents update their database just in time. Two
countries update the database in regular intervals (once a week, once a month). Only in
Sweden the database is not updated very often, but only when it is required.
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4.2.2.2 General Information about Bridge Database
Table 5 shows what general information about the single objects is available in the
bridge database. As the results show, all databases include the name and the position
of the object and the objects are identified by numbers.
Table 5: Questionnaire output: General Bridge Information
DK
1
1
1

General Information
Name of the construction (yes = 1, no = 0)
Position in the road network (yes = 1, no = 0)
Object number (yes = 1, no = 0)

RS
1
1
1

SE FR1 FR2 AT
1
1
1
1
1
1
1
1
1
1
1
1

4.2.2.3 Technical Bridge Information
Also the main structural information is saved in an adequate quantity (see Table 6),
and only very few information is missing. Anyhow it is noticeable, that such important
information like the height of the construction is missing in two databases.
Table 6: Questionnaire output: Structural Information
Structure
Static system of the bridge (girder) (yes = 1, no = 0)
Year of construction (yes = 1, no = 0)
Used standard (yes = 1, no = 0)
Used material (yes = 1, no = 0)
Construction height (yes = 1, no = 0)
Width between supports (yes = 1, no = 0)
Length (yes = 1, no = 0)
Description and number of bridge bearings (yes = 1, no = 0)
Road superstructure (pavement) (yes = 1, no = 0)
General structural information (max. load, stress,…) (yes = 1, no = 0)
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DK
1
1
0
1
1
1
1
1
1
1

RS
1
1
1
1
1
1
1
1
1
1

SE FR1 FR2 AT
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
1
0
1
x
1
1
1
1
1
1
1
x
1
1
1
1
1
1
1
1
0
1
1
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4.2.2.4 Maintenance and Monitoring Information
Table 7 shows that also maintenance and monitoring information is generally saved in
an adequate quantity. The evaluation shows that the inspection intervals for bridges –
normally defined in national guidelines – are also stored in the database. Unfortunately
Sweden did not provide information on those issues.
Table 7: Questionnaire output: Maintenance and Monitoring Information
Maintenance
Name of the servicing organisation (yes = 1, no = 0)
Name of the road maintenance unit (yes = 1, no = 0)

DK
1
1

RS
1
1

1
0
1
1

1
1
1
1

SE FR1 FR2 AT
x
x
1
1
x
1
1
1

Information concerning the monitoring
Description or name of the monitoring system (yes = 1, no = 0)
Inspection intervals (yes = 1, no = 0)
Date of the next inspection (yes = 1, no = 0)
Result of the inspections (yes = 1, no = 0)

x
x
x
x

1
1
1
1

1
1
1
1

1
1
1
1

4.2.2.5 Roadway Information
Table 8: Questionnaire output: Roadway Information
Roadway information
Roadway width (yes = 1, no = 0)
Number of lanes (yes = 1, no = 0)
Used standard cross-section (yes = 1, no = 0)
Lane widths (yes = 1, no = 0)
Lateral clearance (minimum clearance outline) (yes = 1, no = 0)
Longitudinal slope (yes = 1, no = 0)
Transversal slope (yes = 1, no = 0)
Information about the installed road equipment (railings,…) (yes = 1, no =
0)

DK
1
1
1
1
1
0
0

RS
1
1
0
0
0
1
1

1

1

SE FR1 FR2 AT
1
1
0
1
1
1
0
1
x
1
0
1
1
1
0
1
x
1
0
1
x
0
0
1
x
0
0
1
x

1

1

1

The road surface is the contact area between traffic and construction and is one of the
most important influencing factors for bridge analysis. The evaluation in Table 8
shows that on the one hand a rough description of the roadway is available in form of
road width and number of lanes and on the other hand information about the installed
road equipment is included. It is noticeable that three respondents (RS, SE, FR2) do
not have extensive information on the roadway included in the bridge database. In that
topic an overlapping of contents between road and bridge databases can be assumed.
This is the case for Sweden; all road surface information is stored in the road database
including the surface condition on the bridge. Some of the asked parameters might be
found in road databases.
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4.2.2.6 Traffic Information
Table 9: Questionnaire output: Traffic Information
Traffic information
Permissible maximum weight (yes = 1, no = 0)
Capacity of traffic volume (yes = 1, no = 0)
Actual or measured traffic volume (yes = 1, no = 0)
Number of Passenger cars (yes = 1, no = 0)
Number or percentage of heavy vehicles (yes = 1, no = 0)
Information about signs and overhead structures (yes = 1, no = 0)
Posted speed limits (yes = 1, no = 0)
Parking curbs (yes = 1, no = 0)
parking/service lot (yes = 1, no = 0)

DK
1
0
0
0
0
0
0
0
0

RS
1
1
1
0
0
1
0
0
0

SE FR1 FR2 AT
1
0
1
1
1
0
0
0
1
1
0
0
x
0
0
0
x
0
0
0
x
1
0
0
x
0
0
0
x
x
0
0
x
x
0
0

Finally Table 9 shows that traffic data except for the permissible maximum weights is
not the core information of bridge databases. Some questionnaires show that just few
traffic related information (e.g. traffic volume) is available in bridge databases.
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5 Recommendations for HeavyRoute Bridge Database
According to the HeavyRoute system architecture [24] dynamic, static and periodic
data must be available for the HeavyRoute system. Those data include road, traffic and
bridge data in the same line.
For the HeavyRoute system (see Figure 11) information from bridge databases is
required in two main parts: for the design of the bridge sensitivity model (effect
model) and for the operational process of bridge management (the bridge effect
calculation).
The effect model for bridge sensitivity is mainly needed to influence the route
planning. For designing the effect model for bridge sensitivity it is necessary to know
what parameters the bridge databases include. As shown in Figure 10 within the model
development, after defining the bridge system, the relevant parameters from the bridge
databases as well as from other databases need to be considered in the finite element
(FE) modelling. The modelling will be very detailed and based on a certain range of
values for each of the parameters. Afterwards the parameters will be assessed and
rated according to their influence on the bridge and the bridge model can be designed.
The result is a relatively simple bridge sensitivity model.

Figure 10: Bridge database parameter influence in bridge sensitivity model
development
The simple bridge sensitivity model requires input data from several databases. The
requested input data relates mainly to basic information from bridge databases and
dynamic information (e.g. traffic volume). On the one hand this will be needed for
route planning on the other hand it will be used for routing in order to support bridge
management (bridge effect calculation).
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Figure 11: HeavyRoute system architecture [24]
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The results of the questionnaires showed, that the available bridge databases adequately
cover the relevant bridge parameters and contain the required input data. But it is also
obvious, that most of the road and especially traffic information is not included in the
bridge databases. That information might be available in separate (road) databases [26].
In order to provide the bridge sensitivity model with the respective input data it would
be necessary and useful to link the road and bridge databases, in order to create
additional potential of the combined information.
It would be recommended to set up uniformed interfaces to be able to integrate the road
and bridge database information in other more dynamic systems like traffic
management systems. This would enable easy, standardised and quick queries
concerning the current load of HGV traffic on the bridge to protect the bridge of
damage and to increase the life-time of the structure.
The results of the questionnaires also showed, that there are differences in the
management of the databases. These varieties occur because of different national
regulations and national management concepts. Due to that, it can be assumed that
information of different national bridge databases is also stored in varying qualities and
quantities. Quality here refers to the level of comparability by using the same units,
hence being a very critical issue for the bridge sensitivity model. Therefore it would be
recommended to define uniform standards for the national databases in terms of quality
and quantity of data. This unification is a precondition to run the bridge sensitivity
model in different countries.
Finally it should be aimed to implement a combined approach of collecting, structuring,
storing and updating bridge, road and traffic data in a future HeavyRoute database.
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7 Annex 1

QUESTIONNAIRE
BRIDGE – DATABASES
We need your help! Please give us only five minutes of your time. By
answering the questions, you will help us collecting useful information for
the project Heavy Route. (All data is for statistical purposes only)
Name*:

_________________________________

*optionally

Country:

_________________________________

General information about bridge–databases
yes

no

Do you have an own database for bridges?
(The database can also be a part of another one)

Is this database centrally managed?
(That means - do you have a single or main operator?)

If not, how many institutions or operating organisations are engaged?
2
3-5
more than 5

Which organisation/company administrates the database?
local servicing organisations
road maintenance units
private companies
civil engineers
ministry of transport
other (federal) authorities
others ______________________________

In which intervals do you update your database(s)?
just in time
2 – 6 times a week
about once a week
about once a month
about once a year
if required (but not very often)
never
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Please give us some information about the available content of your database(s).

General information
yes

no

Name of the construction
Position in the road network
Object number

Structure
Static system of the bridge (girder)
Year of construction
Used standard
Used material
Construction height
Width between supports
Length
Description and number of bridge bearings
Road superstructure (pavement)
General structural information (max. load, stress,…)

Maintenance
Name of the servicing organisation
Name of the road maintenance unit
Information concerning the monitoring
Description or name of the monitoring system
Inspection intervals
Date of the next inspection
Result of the inspections

Roadway information
Roadway width
Number of lanes
Used standard cross-section
Lane widths
Lateral clearance (minimum clearance outline)
Longitudinal slope
Transversal slope
Information about the installed road equipment (railings,…)

Traffic information
Permissible maximum weight
Capacity of traffic volume
Actual or measured traffic volume
Number of Passenger cars
Number or percentage of heavy vehicles
Information about signs and overhead structures
Posted speed limits
Parking curbs
parking/service lot
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