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EXECUTIVE SUMMARY

The main objective of RIPCORD-ISEREST Workpackage 5 (WP5) was to formulate
good practice guidelines for implementing road safety inspections (RSI) in the Euro-
pean context. Conclusions from activities carried out to this end are presented in this
report, with an overview on relevant issues for the implementation of RSI in any country
where such tool is not yet applied.

According to the common understanding agreed by RIPCORD-ISEREST WP5 partici-
pants, RSl is defined as a preventive tool for detecting safety issues, consisting of
a regular, systematic, on-site inspection of existing roads, covering the whole
road network, carried out by trained safety expert teams. Road hazards and
safety issues detected with this activity are described in a written report, for
which a formal response by the relevant road authority is required.

The responses to a questionnaire sent to European countries showed that RSI is rec-
ognized as a relevant infrastructure safety management tool in several countries; how-
ever, procedures for its practical implementation differ from country to country. It was
also concluded that the designation RSI is not extensively associated with the concept
outlined above; rather, descriptions of current RSI activities consisted of a mixture of
road safety audit, ordinary road maintenance inspection and black spot intervention.

Due to the administrative, regulatory legal and policy specificities of each country, de-
tailed procedures for RSI are better defined by national road authorities. However,
some general items are presented as an overall background for the definition of good
practice to national procedures for each country’s RSI.

The elements to be addressed in RSI should be known risk factors for accidents or inju-
ries. Inspections should be standardised and designed to ensure that all elements in-
cluded are assessed in an objective manner. The RSI report should be standardized,;
its contents should include a description of detected safety issues and of proposed cor-
rective measures. Follow-up activities should be carried out to check if the proposed
measures are implemented. Check lists for RSI should include the following core impor-
tant elements: the quality of traffic signs, road markings and road surface characteris-
tics, the adequacy of sight distances, the presence of roadside traffic hazards and con-
sistency between road function and key aspects of traffic operation (ex. speeds). Fur-
thermore, inspectors should be formally qualified for their job.

The proposed good practice guidelines were benchmarked against current practice in
Austria, Portugal and Norway, by the execution of four pilot RSI tests. Six of the seven
proposed items for best RSI practice are partially fulfilled. Only the requirement for a
standardized formal report is completely fulfilled. Follow-up of RSI is the best practice
item least fulfilled in the tested procedures; nevertheless, there are no factual indica-
tions that this occurs because it would be impractical to fulfil.

Relevant administrative, regulatory, technical, legal and financial issues related to RSI
implementation are also discussed in this report.

December 2007 3 BASt



Deliverable D5 Public Contract N. 506184

1

Introduction

Road authorities must guarantee adequate levels of safety on existing roads. To reach
this goal, advanced road safety management considers not only traditional corrective
measures due to analyses of high risk sites but also the whole infrastructure life cycle
itself. This includes interventions to reduce the influence of hazards using general
guantitative knowledge on factors affecting the safety of road facilities.

At the planning stage, a Road Safety Impact Assessment (RIA) is performed to assess
the impact of plans on safety. This can be a new bridge that may or may not be in-
tended to raise the safety level; or the assessment of a wider scheme i.e. the plans for
upgrading the safety level of a total network or area (Eenink, et al, 2007).

At the design stage, a Road Safety Audit (RSA) is carried out to ensure that a new road
schemes operate as safely as possible for all road user groups. RSA consist of the ex-
amination of road schemes at the different stages of project development (starting with
the preliminary design), before or shortly after a road is opened to traffic (Matena, et al,
2007).

Once fully operational, the safety level of an existing road may be improved through
several types of procedures: Black Spot Management, Network Safety Management
and Road Safety Inspections.

Black Spot Management (BSM) consists of identification, analysis and treatment of
black spots. In RIPCORD-ISEREST, black spots are defined as any location that has a
higher expected number of accidents than other similar locations as a result of local risk
factors. Network Safety Management (NSM) is the identification, analysis and treatment
of hazardous road sections. In RIPCORD-ISEREST, hazardous road section is any
section that has a higher expected number and severity of accidents than other similar
road sections, as a result of local and section based accident and injury factors (Sgren-
sen, et al, 2007).

NSM differs from BSM by focusing on longer road sections of normally two to 10 kilo-
metres, while the black spots seldom are longer the 0.5 kilometres.

The above mentioned procedures (RIA, RSA, BSM, NSM and RSI) are complimentary,
rather than alternative.

Road Safety Inspections (RSI) are carried out to identify traffic hazards related to the
road environment characteristics and propose interventions to mitigate the detected
hazards.

Developments in the road network may create a conflict between the current function of
a road and its intended use, along with the inadequacy of equipment and design char-
acteristics to the current use of the road. Furthermore, improvements in road standards
may result in discrepancies between characteristics of newly built or reconstructed
roads and existing ones, interfering with the establishment of common a priori expecta-
tions concerning road use. Due to technological developments and new technical stan-
dards, existing road equipment may become obsolete, its replacement being neces-
sary. Once open to traffic, the road environment is likely to be affected by interference
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due to developments not decided upon by road authorities (Figure 1); this is especially
relevant concerning roadside characteristics.

Figure 1 - Safety intervention by changes in the road environment

These and others are hazardous factors emerging during the lifecycle of a road itiner-
ary and unforeseen in its early stages, i.e. the planning and design stages. Tackling
these hazards in order to raise the safety level of existing roads and bring their stan-
dards to adequate consistency with the rest of the road network is the main objective of
RSI. A secondary, complementary, objective may also be achieved by RSI: to maintain
or restore the original safety level of an existing road. However, it is recognized that
several issues related to this secondary objective are mainly achieved by means of
regular road maintenance inspections.

The main objective of RIPCORD-ISEREST Workpackage 5 (WP5) was to formulate
best practice guidelines for RSI. To meet this objective, a questionnaire was sent to 14
European countries in order to obtain an appropriate description of the current Euro-
pean practice of RSI (Lutschounig, S., et al, 2005). A common understanding of the
RSI concept was thereafter defined, as agreed by the participants (Mocsari, T., et al,
2006), and compared with the responses obtained in the questionnaire. The results are
shown in Figure 2 (Nadler, H. et al, 2006). Best practice guidelines were defined (Elvik,
2006) and their practicability was tested by means of pilot tests carried out on selected
roads in Austria, Portugal and Norway. Relevant national road administrations repre-
sentatives were involved in these pilot tests.

December 2007 5 BASt



Deliverable D5 Public Contract N. 506184

I T:affic safety instrument in use comparable to the Common Unéerstanding

bz Country definition covers 40-20% of the Cormmon Understanding
s s Country definition covers less than 40%% of the Cormmon Underst

|:| Mo information available

Figure 2 - Compatibility between RSI Common Understanding and currente practice (Source:
Nadler, et al, 2006)

This report is intended to present the conclusions from these activities and give an
overview on relevant issues for the implementation of RSI in any country where such
tool is not yet applied. In the next chapter, RSI are defined according to the common
understanding agreed by RIPCORD-ISEREST WP5 participants; in Chapter 3, best
practice guidelines for RSI are presented, with the results of the benchmarking of the
pilot RSI against these guidelines. In the last chapter (Chapter 4) relevant administra-
tive, regulatory, technical, legal and financial issues related to RSI are discussed.
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2 Definition

According to the common understanding [Mocsari, T. et al, 2006], Road Safety Inspec-
tion is defined as:

a. apreventive tool,

b. consisting of a regular, systematic, on-site inspection of existing roads, covering
the whole road network,

c. carried out by trained safety expert teams,
d. resulting in a formal report on detected road hazards and safety issues,
e. requiring a formal response by the relevant road authority.

RSI are considered as a preventive tool because its application to an itinerary or road
section is not dependent on knowledge concerning its specific safety level. In fact, nei-
ther the decision for the initiation of a RSI nor the procedures for its execution require
knowledge on the registered safety record of the relevant itinerary. To carry out a RSI,
only general knowledge on road hazards, on safety issues related to the road environ-
ment and effective infrastructure interventions are needed.

Nevertheless, in some EU countries accident data are used either as an inspection
triggering criteria or as complementary information used for setting suitable interven-
tions. Most probably this deviance from the mentioned common understanding does
not seriously affect the application of the RSI concept, provided that the required acci-
dent data is readily available and meets quality requirements; however, caution should
be taken, to ensure that RSI does not become too similar to other safety management
tools, such as “Network Safety Management” and “Black Spot Management” (as de-
fined in RIPCORD-ISEREST Workpackage 6) [RIPCORD-ISEREST, 2007].

One important feature of RSI is that this activity should cover the whole network. Fur-
thermore, to be fully effective, some regularity in RSI should be defined, to ensure that
there is a periodic systematic evaluation of safety hazards throughout the entire road
network.

RSI are an activity that is performed on-site, at least partially, even though experience
shows that it is possible to carry out some inspecting tasks at office, provided that ade-
guate inventory and reporting techniques are used. Some of the selected safety inter-
ventions will be proposed for implementation, which involves the possible investment of
an important amount of funds.

Differences detected in RSI practice at the analysed EU countries may arise also from
costs. Various time spans between inspections (1 to 5 years) and a mixture of eligible
aspects to analyse (daylight or night time conditions, roadside only, incidence on pe-
destrian issues, etc.) were reported in the questionnaire. In several analysed countries,
priority rules for carrying out RSI were set or are envisaged; most frequently criteria
used for selecting road sections include their safety level or their hierarchical category
in the network.
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To be efficient, on-site inspections and the selection of possible safety interventions
should be the task of a team of trained traffic safety experts, familiar with the analysed
traffic system. Qualification and experience of the involved experts are critical for RSI.
They must: detect possible problematic sites upon preliminary analysis of the selected
road section; identify hazards while moving through a road; evaluate their importance
and decide upon the need to collect additional detailed information; assess each de-
tected hazard and recommend the application of cost-effective safety interventions that
may mitigate the hazard while not creating additional hazards. Most probably all these
tasks are better performed by a team than by a single inspector, due to the possibility to
exchange technical opinions on the detected issues. Additionally, rotating team compo-
sitions also enables the long term development of harmonized practices.

The preparation of a formal report is important to adequately inform road authority deci-
sion makers on the detected safety issues and on the general guidelines for diminishing
their expected consequences.

To fully obtain the potential effectiveness of RSI, road authorities should add to the
mentioned report a description of safety interventions addressing the detected issues;
explanations for not acting on some issues should be provided, as well.

Responsible units or persons for each RSI stage should be identified in order to allow
for subsequent efficiency control of the procedure.
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3 Best practice guidelines

3.1 Current RSI practice in the countries participating in WP5

Within WP5 activities, the state of current RSI practice in several European countries
was collected, by means of a questionnaire. Answers were collected from 11 countries:
Austria, Belgium, Czech Republic, Germany, Hungary, Italy, Netherlands, Norway, Por-
tugal, Switzerland, and Turkey. The quality of the returned questionnaires varied con-
siderably and several questions were only answered by a few countries. Additionally,
bibliographic references to activities comparable to RSI in other countries (United King-
dom, Sweden, Denmark, Poland, Romania, Australia, New Zealand and USA) were

analysed. Selected results are summarized in Table 1 (Lutschounig, S., et al, 2005).

Table 1: Selected results from the questionnaire

Country Legal | Com- | Stan- Applicabil- | Fre- | Ordering Re- | Cost
basis | pul- dardized | ity quen port
sory approach cy
Austria No No Yes Motorways No Roadigluthor- ves 10(!2%%/
Belgium No Yes Ondemand | No Road ad- 1 man-
No ministration - day/10
km
Germany Yes Yes* Whole net- | Ever | Traffic au-
Yes work y2 thority Yes -
years
Hungary Yes No State roads | Ever Road ad-
Yes y5 ministration Yes -
years
Netherlands No No State roads - Road author-
No ity; Emer- ) i
gency ser-
vices
Norway Yes Yes Highest - Road ad- Less
No accident ministration Yes than
record 50000€/
km *%
Portugal Yes Yes State roads | Ever Road ad- 3 man-
No y5 ministration Yes day/40
years km
Switzerland No Yes Where - Road opera-
No safety level tor Yes -
is assessed

* with implementation of the new procedure.

** includes construction costs of interventions

Several differences in the way RSI are carried out in Europe were detected. First of all,
RSI are not even executed in all countries. RSI or similar procedures are performed in
eight European countries (Austria, Belgium, Germany, Hungary, Netherlands, Norway,
Portugal and Switzerland); in three respondent countries (Czech Republic, Italy and
Turkey) no comparable procedure is performed. From the responses obtained it was
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concluded that the designation RSI is not extensively associated with the concept or
definition as outlined in Chapter 2; rather, descriptions of current road safety inspection
activities consisted of a mixture of road safety audit, current road maintenance inspec-
tion and black spot analysis and intervention.

Two countries (Germany and Hungary) do have a legal basis for RSI; in four countries
(Germany, Hungary, Norway and Portugal) RSI are compulsory. In general RSI is car-
ried out by National Road Administrations as part of, or in addition to, general mainte-
nance inspections. In Austria, Belgium, Norway, Portugal and Switzerland a standard-
ised approach exists for RSI; the newly revised German RSI procedure will fulfil such
standards.

In six countries (Austria, Belgium, Norway, Portugal, Switzerland and The Netherlands)
inspectors use a standardised list of deficiencies to check. In The Netherlands the
checklist is based on the guidelines for Road Safety Audit and Design Guidelines for
Motorways. In Portugal the checklist is an internal document of the Portuguese Road
Administration (Estradas de Portugal, EP-SA) containing recommendations for the im-
plementation of inspections and a list of the most frequently detected hazards on main
roads of the National Road Network.

No country had distinct RSI procedures for each road category. Germany was the only
country where RSI are carried out in the entire road network. In The Netherlands, Hun-
gary and Portugal RSI are performed exclusively on state main roads. In Switzerland,
Belgium and Norway RSI are executed only if the safety level of a specific section or
junction needs to be assessed.

Only three countries responded that they have specifications for RSI frequency: once
every two years in Germany, and once every five years in Portugal and Hungary. Gen-
erally the periodical execution of RSI is hindered by the lack of legal obligation to in-
spect roads.

In most cases the road operator is responsible for initiating, performing, financing and
implementing RSI activities, which are carried out internally, without outsourcing.

Not all countries have requirements concerning the composition of inspecting teams
and formal qualification of the inspectors. This may be explained by the fact that RSI
are mostly performed by selected agents from road authorities’ technical staff.

Usually selected sites to be inspected consist of an entire section of road. In Germany
RSI may involve the complete network of a municipality. Most frequently, main criteria
for the selection of inspection sites include the accident rate (Netherlands, Belgium,
Portugal, Hungary and Switzerland) or requests from public or police (Hungary and
Switzerland). Independent, automatic, periodical inspections are implemented, or at
least recommended, in Germany, Hungary and Austria.

In several countries (Austria, Hungary, Norway and Portugal) a report is written, con-
taining the deficiencies and indicating responsibilities for implementation of safety
measures. However, this does not appear to be a general practice in other countries.

In most countries there are no stated consequences if RSI recommendations are not
fully implemented.
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3.2

Information about costs of RSI is scarce, mainly due to the fact that the corresponding
activities are carried out by road authorities, being part of the normal activities of the in-
spectors. In Austria, the overall estimate is 1000 € per kilometre, excluding the correc-
tive measures; in Norway the average cost is 50000 € per kilometre of inspected road,
including the execution of cost efficient safety interventions. Portuguese experience
shows that an inspection team can examine 20 to 40 km in one single day, followed by
a one to two days of office work to draft the corresponding report. These numbers de-
pend on the number of safety hazards detected in the inspection.

In summary, RSI is recognized as a relevant infrastructure safety management tool in
several countries; however, procedures for its practical implementation differ from
country to country.

Guidelines for RSI

Following the analysis of the questionnaire answers (see 3.1) and the results of the
analysis of expected safety effects of RSI, guidelines for good RSI practice were sug-
gested by Elvik (2006), consisting of seven items:

1. The elements included in road safety inspections should stand as risk factors for ac-
cidents or injuries.

2. Inspections should be standardised and designed to ensure that all elements in-
cluded are covered and are assessed in an objective manner. In initial stages of im-
plementation, check lists may be helpful.

3. Check lists for RSI should include the following core of recognised important ele-
ments:

a. The quality of traffic signs, with respect to their need and to whether they are
correctly placed or legible in the dark.

b. The quality of road markings, in particular whether they are visible or are consis-
tent with traffic signs.

c. The quality of the road surface characteristics, in particular with respect to fric-
tion (macro and micro-texture) and evenness.

d. The adequacy of sight distances and the absence of permanent or temporary
obstacles that prevent timely observation of the road or other road users.

e. The presence of roadside traffic hazards, near the carriageway, such as trees,
exposed rocks, drainage pipes and culverts, steep high embankment slopes,
etc.

f. Aspects of traffic operation, in particular if drivers’ speeds are adequate to local
conditions and to the function of the road. This also includes items such as the
suitability of the road to its function and the adequacy of space for current traffic
and separation between motorized and vulnerable road users.

4. For each element included in an inspection, a standardised assessment should be
made by applying the following categories:
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a. The item represents a traffic hazard that should be treated immediately. A spe-
cific treatment should then be proposed.

b. The item is not in a perfectly good condition or deviates slightly from current
standards, but no short term action is needed to correct it. Further observations
are recommended.

c. Theitemis in good condition and in accordance with current standards.

5. RSI should state their findings and propose safety measures by means of standard-
ised reports.

6. Inspectors should be formally qualified for their job. They should meet in a regular
basis, to exchange experiences and to ensure a uniform application of safety main
principles in the inspections.

7. There should be a follow-up of RSI after some time, to check if the proposed meas-
ures have been implemented or not.

These general statements are intended as a background for the definition of national
procedures for each country’s RSI. In fact, due to the administrative, regulatory legal
and policy specificities of each country, detailed procedures are better defined by na-
tional road authorities.
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4 Benchmarking of the guidelines

4.1 Pilot RSItests

4.2

Within the scope of WP 5 the practicality of the suggested guidelines for good RSI
practice were tested through the execution of pilot RSI at selected roads in two patrtici-
pating countries (Austria and Portugal) and the critical analysis of reports from RSI al-
ready performed by the Norwegian Public Roads Administration.

Austrian pilot RSI were performed on a 4 km length dual carriageway expressway sec-
tion and on a 7 km motorway section. Both road sections are operated by ASFINAG.
The RSI involved test drives by staff from the road operator and KfV, and discussions
with officers from the local traffic police force.

Norwegian RSI reports carried out by the Norwegian Public Roads Administration were
collected and reviewed. The Norwegian handbook “Road Safety Audits and Inspec-
tions” (Statens Vegvesen, 2006) was also analysed.

The Portuguese RSI was carried out on a 15 km length single carriageway interurban
road section operated by the EP-SA. The RSI involved test drives by staff from both
EP-SA and LNEC.

In Annex I, the pilot RSI reports and results of the guideline tests are presented.
Benchmark of pilot RSI procedures with the guideline statements.
4.2.1 Pilot RSI included the practicability evaluation of the proposed guidelines. The

results of this evaluation are discussed in this chapter.

For each guideline item, a comparative assessment of compliance of the three RSI pro-
tocols and an evaluation of viable improvement towards the item requirements were
performed. Results of this activity are summarized in Table 2, using the following sim-
plified scoring system:

0 — the procedure does not comply with the guideline item;
1 —the procedure partly satisfies the guideline item content;

2 — the procedure fully matches the recommended item.
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Table 2: Benchmark results of pilot RSI procedures

Guideline item Austria | Norway | Portugal
1
Elements should be risk factors for acci- 1 2 1
dents and victims
2
Standardized procedure 1 2 !
3 2 2 1
Important elements should be analysed
4
Standardized assessment of potential haz- 1 2 2
ard effects
5
Standardized formal report 2 2 2
6
Qualification of inspectors 1 2 1
7
Follow-up of RSI, to check implementation 0 1 1
of proposed measures

4.2.2 All tested RSI comply, at least partially, with the requirement for consideration of
known risk factors for accidents and injuries.

In 2003, the results of an evaluation of results from several RSI carried out in Norwe-
gian rural and urban road sections showed that those inspections focused on issues
that are known to be risk factors for accidents or injuries. On the other hand, it is recog-
nized that, on several occasions, Austrian RSI incorporate other detected deficiencies,
in addition to those with a documented influence on safety. The Portuguese pilot
showed that the list of analysed items includes both known risk factors for accidents or
injuries and some elements that are related only indirectly to safety issues. However, in
the latter cases, most of the relevant checklist elements indirectly reflect the influence
of known risk factors.

Therefore, it is possible and viable to focus RSI on issues known to be risk factors for
accidents or injuries.

4.2.3 All tested RSI are partially executed according to standardized procedures.

However, mention is made to the fact that in the Austrian and Portuguese RSI no for-
mal checklists have been developed yet; inspectors use lists of relevant broad issues
for different types of roads, but their detailed content is defined by each inspection
team, since their use is not obligatory.

In Norway, checklists were defined, and the Norwegian handbook for road safety audits
and inspections contains several check lists for video (Vidkon) and field inspections.

In all cases, it is unclear if inspectors actually follow existing checklists in their work; for
the most experienced ones it is possible that checklists are used just to ensure no key
issues are left unchecked.

The procedure for Portuguese RSI consists of a two stage inspection: in the first stage,
performed by staff from the central office, safety issues are detected and broad rec-
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ommendations provided; depending on these results, a more detailed inspection may
be required from local staff, in which a checklist similar to the one used in the accident
black spot analysis is used. This inspection also results in a report, with detailed pro-
posals for correction of detected issues. The protocols to follow in these stages are
standardized.

Therefore, it is possible and viable to define standardized procedures for RSI, even
though it is not clear that all their content will be explicitly followed in practice.

4.2.4 Two tested RSI are fully executed according to standardized procedures.

In all tested RSI the list of relevant elements to be analysed include those that are rec-
ognised as most important: traffic signs, road markings, road surface, sight distances,
dangerous objects in the obstacle free zone and speed.

It is not always the case that measurements of relevant variables are made (as for
skidding resistance and speed distributions in the Portuguese RSI) or that design plans
are used (as in the Austrian RSI). However, some of these issues are already part of
other road asset management procedures, such as pavement management systems,
for skidding resistance and other pavement surface characteristics (for instance rough-
ness).

Nevertheless, taking into account the objective of checking regularly the whole road
network, it is recognized that analytical accuracy will seldom be of overriding impor-
tance in RSI. The subjective appreciation of the inspecting team, based on rough
measurements made during the on-site inspection and on the inspectors’ general
knowledge and experience, is expected to be the groundwork for detecting the majority
of the hazards.

In conclusion, it is possible to include the most relevant safety issues in the list of items
to inspect. In practice, it may be difficult to include measurements of some aspects
(such as road surface quality) in RSI. While affecting the completeness of RSI, the con-
sequences of this disadvantage may be mitigated.

4.2.5 Two of the tested RSI procedures include the standardized assessment of the
detected hazards.

According to the Norwegian RSI, the assessment is made in a two step procedure.
Firstly, hazards are classified in four categories: significant deviations, minor deviation,
faults and remarks. This classification is indicative of the urgency of required treatment.
In the second step, a two-way table is filled for each hazard, according to the probability
that it will be an accident factor (low, medium and high) and the severity of conse-
guences of the corresponding accident (minor, serious, very serious or fatal). As a re-
sult, proposed safety interventions are divided in three categories, according to their
urgency and costs: immediate measures; minor investment interventions; major in-
vestment interventions, usually in whole itineraries.

Deficiencies detected in Portuguese RSI are assessed for their expected influence on
the probability of accident occurrence (risk) and for their impact on accident severity.
Four risk levels (very frequent, frequent, occasional and rare) and four classes of im-
pact on accident severity were defined (very serious or fatal, serious, slight and minor).

December 2007 15 BASt



Deliverable D5 Public Contract N. 506184

These assessments are entered into a two-way table and a decision concerning the
need for action is calculated.

Experience shows that it is possible to make standardized assessments of detected
safety hazards that may be used to evaluate the need for safety interventions and to
prioritize their construction.

4.2.6 All tested procedures include standardized reporting of the inspection results.

It is worth mentioning that the structure of Norwegian RSI reports is detailed in the ap-
propriate Handbook (Statens vegvesen, 2006). It includes a description of the inspec-
tion process, a list of the analysed documents, the results of the accident analysis
made, the anticipated accident reduction potential of the proposed interventions and a
cost estimate. The Handbook also describes how every finding shall be assessed in a
relative objective manner. Standardization of the report is enhanced by the use of a
specially developed spreadsheet for describing each detected hazard.

The Portuguese road authority too is developing a template for reporting detected haz-
ards.

In summary, it is possible in practice to report the RSI findings in a standardized way; a
characteristic that helps road operator decision makers in the approval of selected cor-
rective interventions measures, taking into consideration their costs and the allocated
yearly budget for this type of activity.

4.2.7 Only one tested country showed reasonable compliance with guidelines, in what
concerns inspectors’ training and qualification.

Both Norway and Portugal have stated requirements for the composition of inspection
teams (at least two persons). In Norway, the team leader must be a qualified road
safety auditor or inspector, with at least five years of relevant experience, attendance of
a course on road safety audit and inspection and participation in at least one inspection
in the previous two years. In Portugal inspection teams at the central level include at
least two senior engineers with experience in road design, operation and maintenance.
Local office inspection teams are lead by a senior engineer. Formal training in road
safety is not mandatory. Nevertheless, EP-EPE runs an internal training program that
includes short courses on road safety issues, such as signing and marking, road con-
sistency and roadside safety.

The advantages of multidisciplinary teams are recognized in the Austrian RSI, with the
participation of police officers.

Therefore, it is practical to ensure that formal qualification of road inspectors, provided
that technical education on road safety issues and training RSA and RSI procedures
exist. Definition of formal requirements for the composition of inspection teams is also
possible.

4.2.8 Follow-up of performed RSI, to check that recommendations have been applied
and to evaluate their effect, are an important item of RSI guidelines, to ensure that the
potential of this tool is fully explored and that RSI procedures are open for further im-
provements. Nevertheless, this is the least adhered to guideline item in the tested RSI.
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In fact, none have formal procedures for complete follow-up of inspection results and
recommendations.

However, in Norway each regional road operator must electronically store the reports in
their server; additionally, regional operators must give priority to the execution of pro-
posed measures, subject to yearly allocated budget. They are also responsible for re-
porting completed RSI to the Directorate of Public Roads.

In Portugal, reaction from local offices to the RSI report by the central office is manda-
tory. Local office RSI reports are sent to the central office, which ensures a follow-up of
the first RSI stage. It was not possible to draw conclusions on the decision process re-
garding the application of the selected safety interventions, as described in the local
RSI stage report.

As a result of the pilot RSI, it is not possible to confirm that in practice follow-up of RSI
is viable; at the same time, there is no factual indication that it is not practical to carry-
out these follow-up activities.

This is, however, an important issue, if the success of this procedure is desired and if
long term interest in RSI is to be maintained. Long term success depends greatly on
learning from errors and on acknowledging successful interventions; both are obtained
by evaluating the results obtained with applied measures. Therefore, it is recommended
that efforts are put into achieving this guideline recommendation, when RSI are imple-
mented in any country.

4.2.9 In summary, the execution of the pilot RSI tests showed that six of the seven
proposed items for best RSI practice are partially fulfilled.

Only one item is fully complied by all tested procedures: the requirement for a standard-
ized formal report. However, the scale of standardization varies considerably and one
case demonstrates that several tasks may be automatically executed.

Follow-up of RSI is the guideline item least fulfilled in the analysed procedures. This is
unfortunate, since ensuring that recommendations have been applied and evaluating
their effects are two important tools to ascertain the benefits of RSI. Furthermore, there
are no factual indications that it would be impractical to carry-out follow-up activities
with these two objectives.
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5 Implementation Issues

5.1

Due to research performed in Work Package 5, it can be concluded that Road Safety
Inspections (RSI) are effective as a means of infrastructure road safety management.
Furthermore, RSI have been successfully implemented in several European countries.

Yet, currently used RSI protocols and designations vary considerably between coun-
tries. This gives the impression that this topic is one of the least agreed upon on safety
management practices in Europe, especially in comparison with Road Safety Audits
and Black Spot Management.

A widespread implementation of RSI implies that a number of technical, administrative,
regulatory, legal and financial questions have to be solved beforehand. Some of these
issues are analysed in the following sections.

Technical issues

5.1.1 The most relevant technical issues — such as road function, cross section, align-
ment, intersections, needs of vulnerable road users and roadside characteristics — are
widely addressed by the best practice guidelines, as described in Chapter 3.

However, in order to implement RSI procedures, decisions concerning the content and
details of the checklists have to be made. The content of the checklists should reflect
the prevailing relevant types of hazard that may be encountered in a country and the
type of road network they apply to. As an example, on motorways there is no need to
inspect requirements for passing pedestrians; and on access roads, special care
should be taken to inspect visibility in all driveways.

Two approaches are possible as regards the detailing of checklists: in one method, only
broad items are described, such as “check adequacy of sidewalks”, an assumption be-
ing made that the inspector knows what to look for in detail; in the other type of struc-
ture, very detailed descriptions of the potential hazards are provided, such as “check
width of sidewalk; check drainage of sidewalk; ..."”. Both approaches may be consid-
ered as suitable, provided that RSI are executed by qualified inspectors. In fact, experi-
ence shows that inspectors familiar with RSI procedures will use the checklists as re-
minders for the relevant main issues; as in the case of road safety audits, after some
practice, only the headings of detailed checklists are expected to be explicitly used by
both experienced auditors and inspectors.

5.1.2 In principle, RSI should be performed in selected periods of time, so that the
most relevant traffic situations are evaluated: day and night, and dawn or dusk in East-
West aligned roads; winter and summer, if considerably different; school/non school
days; and shopping/non shopping hours, near malls. In practice, sometimes only the
worst expected situation is analysed, especially for some minor roads where multiple
inspections are not compatible with the requirement for analysing the whole network
with a minimum frequency.

There is some merit in defining unique RSI procedures and timing for the execution of
RSI in each type of road. In fact, the checklists are diverse; also, differences in average
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daily traffic and prevailing speeds result in distinct safety relevance for potential haz-
ards.

5.1.3 According to the definition presented in Chapter 2, RSI are not intended to detect
hazards resulting from lack of maintenance (Figure 3). However, this does not mean
that detected problems of this type should not be reported to the relevant road operator,
for appropriate remedial action to be undertaken. RSI procedures should enable swift
communication of these issues, even before the report is issued.

Figure 3 - Hazard issues due to lack of maintenance

5.1.4 As mentioned in the RSI definition (see Chapter 2), the whole road network
should be inspected with some predefined frequency in order to detect road safety
hazards. At some point in the implementation of RSI procedures, all kinds of roads (mo-
torways, interurban and urban roads, etc.) should be potential targets for inspection, in-
dependently of their average annual daily traffic (AADT) or importance in the country’s
road networks hierarchy.

One obstacle to the complete fulfilment of this objective is the fact that road networks
usually consist of several thousands of kilometres, of which only a small percentage be-
longs to the primary road network.

For example, from the about 120,000 km of the Austrian road network, just 2,000 km of
motor and expressways and 35000 km of roads belonged to the jurisdiction of the fed-
eral states in 2006. Figures on length of in-town streets, i.e. the road network of mu-
nicipalities are several years’ old and very crude at the best. Latest estimates for the
year 2003 refer to 80,000 kilometres.

Following this lead, the legitimate question arises: how can the resulting spatial prob-
lem — inspecting the whole network in periodic time intervals of 2-4 years — be solved?

Several ways of dealing with this situation can be found throughout Europe. They are
described in the following paragraphs.

In Germany, a distinction is made between periodic and ad hoc tasks in road safety in-
spections [FGSV, 2006].

The inspections are divided into “periodic” RSI (performed at fixed time intervals),
“dedicated” RSI (dealing with a specific topic) and ad hoc RSI (see Table 3). The major
advantage of this classification is that, besides the regular safety inspection, specific
and highly controversial (or important) safety topics such as pedestrian crossings, tun-
nels, crossroads, etc. are inspected separately and not all mixed together. This ap-
proach also makes sense considering the fact that different issues need diverse time
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intervals too, i.e. safety related signs and road characteristic have to be inspected more

frequently than, for example, destination signs.

This approach also contributes to the goal of consistent solutions for similar problems,
as uniform safety interventions towards a specific safety hazard are carried out within a

short time interval.

Table 3: Tasks and scheduling of RSl in Germany

Type of RSI Subject of inspection | Road categories Interval
Major roads (in built-up
Safety-related road areas), federal-state
signs (including road roads, district council Every 2 years
markings and traffic roads and motorways
Periodic devices), hazards at (outside built-up areas)
the edge of the car-
riagew%y and in the Municipal roads and mi-
road-side environment | Nor roa_ds (in built-up and Every 4 years
non-built-up areas)
. : . Major roads (in built-up
S)Z%Idrsgﬂisnggiﬁgl?r%f- areas), federal trunk
Night-time fic devices), road lay- roads, federal-state Every 4 years

out, lighting of crossing
points

roads, district council
roads and motorways
(outside built-up areas)

Railway crossing inspec-

Road signs and traffic

tion devices in connection all roads Every 4 years
with level crossings
Safety-related road
. . sign (including road
Tunnel inspection markings and traffic all roads Every 4 years
devices), lighting
liDoenstlnatlon—ygn INSPEC™ | Destination signs all roads Every 4 years
: Road signs and traffic
Inspection of other road :
. : . devices not covered by all roads Every 4 years
signs and traffic devices
other RSI
Ad hoc Selected road signs all roads As required

and traffic devices

Another approach to the problem stated above is to (pre)select roads based on their

safety record.

In Norway, the safety record of a road is assessed in terms of its expected injury sever-
ity density, which is an indicator for the cost-weighted yearly number of injured road us-
ers per kilometre of road. One fatal injury for example counts as much as 33 slight inju-
ries. This procedure is the same as the one used in Network Safety Management
(NSM) for the selection of itineraries for safety diagnosis and intervention, as described
in RIPCORD-ISEREST Work Package 6 (Sgrensen, M. et al, 2007). In such cases,
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however, differences between RSI and NSM still exist, namely in the type of information
supporting decisions concerning the safety interventions. Indeed, RSI interventions are
defined according to road characteristics, based on knowledge of general safety fac-
tors; whereas the selection of NSM interventions is additionally based in information
from reported accidents.

Expected injury severity density for a given road section is estimated by means of the
Empirical Bayes (EB) method. According to this method, expected safety for a given
roadway element can be estimated as the weighted average of the predicted safety for
similar sites and the accident record for the given element. Safety for similar sites is
predicted by means of a multivariate accident model, using negative binomial regres-
sion for goodness of fit.

Separate models have been developed for fatalities, critical injuries, serious injuries,
slight injuries and injury accidents. Based on these models, normal values are pre-
dicted for fatalities, critical injuries, etc. These are then combined with the recorded val-
ues for each road section in order to estimate its predicted injury severity density. Road
sections of 1 kilometre and data for 8 years were used in developing the models.

Accordingly, roads were classified into three groups, based on expected injury severity
density:

¢ Red roads, comprising the 10 percent worst roads,
e Green roads, comprising the 50 percent safest roads
e Yellow roads, comprising the remaining 40 percent of roads (see Figure 4).

Safety inspections are first carried out on the worst of the red roads, and then proceed
to other roads.

N- roads
Measures MUST be implemented

B- roads

 Measures are carried out
{ “  bhased on benefit/ st studies

J- roads
The safety level being monitared

Source: Statens vegvesen, 2005

Figure 4: Classification of national roads in Norway due to the expected injury severity density

A third approach to the spatial problem consists on the definition of a two-step
procedure for carrying out RSI. In the first step a preliminary on-site inspection (with
the objective of detecting main safety issues) is carried out, followed by a second
more detailed (“analytical”) inspection. With such a two-step procedure, it is possi-
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ble to entrust specialized departments within performing organizations (see 4.2.3,
for the Portuguese two-step RSI procedure).

Experience in Norway [Statens Vegvesen, 2005] reveals that field inspections can
be undertaken much more quickly when a so-called Vidkon overall inspection is car-
ried out beforehand, using digital video equipment. The road section under investi-
gation is driven through several times, with a digital camera being used to make two
pictures (one on the actual roadway and the other on the roadside area) every 20
metres; alternatively, a video camera may be used to record a continuous stream of
the whole section. On straight road sections, a large amount of items can be
checked by driving slowly along the roadside.

For the road section under surveillance, a preliminary inspection is conducted at the
road operator’s office, in order to obtain an overview of the road section and to
check for overall safety factors such as area type (does the road go through differ-
ent area types), curvature and visibility, intersection types, signing and road mark-
ings, etc. Hence, this method gives the opportunity for inspecting the road at any
time of the year, not being influenced by weather or traffic flow.

During winter months, when RSI are usually not feasible, those pictures and videos
are then used for preparation of standardized spreadsheets (see below) for upcom-
ing inspections during spring. Figure 5 gives an example of a RSI in Norway with
Vidkon being used for data acquisition.

B vidKon Statens vegvesen v3.2 Arkiv: k:\Vidkon\,20),2005\,1_Veg) - Riksveg: 20_Rv0S8 - Hovedparsell: HpOB_SMALFIORD T
Fi Bide Vis Rapport Vegreferanse Verkisy Hielp

Vel bide 1

El e |
=T

3 Vidkon

a0

Tu2005

_Rv0S8
ZHHpOE_SMALFJORD

[ iFl 2005_07_04
[F1_2005_07_04[Ant: 1504
[F038_hp0s_11 k00010 | .;l
036 hp06_ 1 _km00,030 1

R hpO6_ 11 k00,

Velg tide 2. ™ Mappe 2

Fv050_hp0G_12_km06.530 ~ Tud 04.07. 3834 ~ Vidileg version: 0% 03.04

llEecss] 0 2 _
Aistart| @ FS (3 D] toboks - ... | [ viKon Stote... (] Mkrosoft Pow... | 8] information fo... | B8 incbydetse,do... | ) Rsmudiz doc ... | L Oversettetse ... | B[« @ 17119
Source: Statens vegvesen, 2005
Figure 5 — Road Safety Inspection in Norway using Vidkon

This type of ‘preliminary’ road safety inspection offers several advantages:
e Lesstime spent in traffic, i.e. increased safety for the inspectors;

e Inspections are possible throughout the year - the winter season can also be
used for preparations;

e Inspectors have the chance to rewind the tape and look as long as needed
for critical sites, in order to detect common or veiled deficiencies;
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e Discussions on safety hazards are carried out in a friendly environment,
without danger to inspectors and pressure from running traffic.

The ensuing field inspection (the “actual” RSI) itself concentrates on checking con-
ditions that are uncertain and on detailed analysis of specific situations picked up
during the preliminary inspection. In Norway, standardized report forms are being
used to guarantee that every RSI is free of subjective elements, irrespective of the
performing inspecting team. To reach this goal, specific software for filling the report
forms was developed, which includes standard texts describing a number of typical
frequent situations (see Figure 6).

@ ROAD SAFETY INSPECTION| Pointnr.. 6
number. _Road section - name: [Hp  |Kemi [Direction

EG-60 | Tana Valley - North Cape | |
|Situation description: JPhoto 1:

Too high and steep slope, ref, HB231, Fugure |
28

Deviation. %_ | [Faul TINote: |
Roule
Immadiate: Minor invesiment invesiment Put a mark in the appropriate box to
measure; X | |measure: measure: the left
Description of measiina |Photo 2 (allamatively a sketch may be included) |

Erect guardrail

Source: Statens vegvesen, 2005

Figure 6 — Standard report form used for safety inspections in Norway

The information entered into each form contains the following items:

¢ Route number;
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¢ Name of the section, such as from Location A to Location B;
e Main road section;
¢ Kilometre post and direction;

¢ Kilometre identification of hazard spot or km ‘from-to’ for a section with mul-
tiple hazards;

e Problem description for the hazard;
e Tick-off for deviations, faults or remarks;

e Tick-off for hazards requiring immediate safety interventions (resulting in mi-
nor investments or major investments);

e Photo of the hazard (from the Vidkon system);
e Description of proposed safety intervention.
This reporting method has several major advantages, as follows:
e Simpler and standardized report form, easier to read and use;
o Easy to compare different reports;
e Easy to insert pictures from Vidkon or any other video system;
e Standardized text for most common hazards (hazard and text data base);
e Includes risk matrix;

¢ Improved basis for prioritizing among hazardous conditions identified.
5.2 Administrative matters

Administrative matters include questions like:
e “Who is responsible for ordering a RSI?”
o “Who should respond to a RSI and be in charge of its follow-up?”
e “What is the required composition of the inspecting team?”
¢ “Who can be qualified as a road safety inspector?”

The first two questions correspond to the assignment of responsibilities regarding tasks
such as RSl initiation, on-site execution, definition and construction of corrective meas-
ures and follow-up inspections. Assuming that not all of them will be appointed to the
same institution, answers to these questions depend heavily on the administrative or-
ganization of each country and, most likely, on the type of road to which the RSI is be-
ing applied.

If there are national and municipal road networks, which are operated independently,
most probably different systems will be set up for each type of road network.

If the national road administration structure contains a central office and several re-
gional offices, one possibility is to assign to the central office the duty to define the list
of RSI to perform yearly and to start the execution of the relevant RSI. It is also possi-
ble to execute the RSI in a two-stage procedure, with the preliminary detection of haz-
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5.3

5.4

ards being done in the first stage (by the central office, for instance) and the definition
of safety interventions done by the regional offices.

For municipal road networks, an especially created supervising board or a supra-
municipal administrative level may be required for defining the list of roads to inspect
and the RSl initiation.

Issues concerning the composition of the inspecting team relate to the convenience of
having several — at least two — inspectors in all but the simplest RSI, to ensure that
there is a diversity of skills within the team and that discussion of different opinions on
the safety issues is possible. In addition, at least one of the qualified inspectors in the
team should be independent of the inspected road’s operator to ensure a “fresh” look
on current maintenance and infrastructure safety procedures.

Efficiency of RSI depends heavily on the qualification of the performing inspectors. Re-
quirements for inspectors should include background and experience prerequisites,
specific qualification on RSI procedures, regular updating of knowledge and communi-
cation skills.

Background experience requisites may include: a professional degree in road design
and maintenance; knowledge in traffic engineering, in applied human factors and in
road safety; familiarity with traffic regulations; and understanding of road design, signal-
ling, signing and marking guidelines. It is also recommended that the inspector candi-
dates have experience in day-to-day road operation and maintenance.

Road safety inspector candidates fulfilling the previous mentioned requisites should at-
tend a short course on the procedures to be executed in a RSI. This is a requirement
similar to the one for road safety auditor candidates [Vaneerdewegh 2007]. Typically
this course lasts for no more than one week, assuming that candidates already have a
strong background on road safety.

Regulatory aspects

Regulatory aspects are especially important if RSI are to be applied to the whole road
network, to clearly specify legal competences of road operators and of the ordering en-
tity.

It is expected that regulating RSI execution in main national road networks will not be
especially difficult, as most of the tasks may be performed by the National Road Au-
thorities, most probably using different departments for starting, executing and respond-
ing to planned RSI. In several countries, the increasing use of public private partner-
ships will dictate the need for a public supervising role for the RSI of this type of roads,
which may be assigned to the National Road Administration or to an especially created
institution.

It is expected that regulatory issues will vary considerably from country to country.
Legal issues

As in Road Safety Audits, liability issues are sometimes argued against the execution
of RSI.
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5.5

Legislation concerning liability arising from issues related to the influence of road fac-
tors in the occurrence of accidents differ from country to country, both in scope
(whether there institutional and personal civil or criminal responsibilities) and object
(which characteristics are pertinent to liability cases).

In some countries a distinction can be made between liabilities resulting from non ob-
servance of standardized design or construction criteria set in technical standards and
those that may result from other types on negligence.

The last type of issues can be addressed by answering the following three questions:

¢ “What are the consequences of not having attempted to detect a hazard (ho RSI
is performed)?”

e “What are the consequences of not having detected a hazard (in a performed
RSI)?”

e “Which consequences result from not having acted upon a detected hazard
(RSIH?”

From a purely engineering perspective, it seems that road administrations that routinely
carry out RSI demonstrate (at least an abstract) active concern for improving the safety,
reducing the credibility of carelessness criticism. This argument supports the interest in
having an active RSI programme.

The second question stresses the importance of having both an active programme for
updating road inspector's knowledge and regular technical forums for sharing experi-
ence amongst inspectors. This will enable a quick and widespread dissemination of re-
cent road safety knowledge developments.

Referring to the third question, from common sense, intervention should follow hazard
detection. However, it is well known that safety is not the only criteria to be met by road
administrations while managing a road network. Namely, available funding is not unlim-
ited, land use and geomorphology must be considered and social or environmental as-
pects may block some solutions. For this reason, in some countries road administra-
tions are empowered the discretionary authority to decide how to act upon a detected
hazard, according to predefined sets of rules. In these cases a register of the decisions
taken and their rationale is usually kept.

The discussion above stresses the need for a thorough appraisal of the legal conse-
guences of RSI prior to its implementation in each country and for the definition of a
suitable legal framework, as these are issues that may hinder RSI usefulness and, in
the worst cases, even obstruct its applicability.

Financial issues

On several occasions, hazards detected in RSl may be addressed by low cost engi-
neering measures, not requiring right-of-the-way acquisition. On the other hand, reduc-
ing the potential safety impact of other hazards may involve major investment interven-
tions (see Figure 1).
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Therefore, it is desirable to have a systematic protocol to classify the priority for each
type of intervention, based on the hazards’ characteristics, urgency, cost and scope of
the safety intervention and taking into consideration the available budget.

RSI procedures involve three types of costs: the costs of the inspection itself and for
the elaboration of the ensuing report; the costs of the safety intervention constructed;
and the costs of follow-up activities. Planning work and budget related to the first and
the last activities is relatively straightforward for a mature organization. Yearly budget
allocation for constructing elected safety interventions will depend on the overall policy
of road operators, especially in what concerns the balance between new construction,
reconstruction and maintenance activities. However, care should be taken to ensure
that there is no inconsistency between the performed inspecting activities and the re-
medial measures that may be actually constructed.

There are only a few studies of the road safety effects of measures that are known to
have been implemented as a result of RSI. Yet, these estimates of effect support the
conclusion that such measures can improve road safety (Elvik et al, 2004).

In an analysis made in Australia to the results obtained with an activity similar to RSI as
defined in Chapter 2, it was concluded that the majority (78%) of the proposed interven-
tions had benefit cost ratios greater than 1.0 and that 35% had a benefit cost ratios
greater than 10. Over 250 interventions were analysed (Macaulay et al, 2002).

6 CONCLUSION

In this RIPCORD-ISEREST Work package 5, Road Safety Inspection was defined as:
a. apreventive tool,

b. consisting of a regular, systematic, on-site inspection of existing roads, covering
the whole road network,

c. carried out by trained safety expert teams,
d. resulting in a formal report on detected road hazards and safety issues,
e. requiring a formal response by the relevant road authority.

Following the analysis of the answers to a questionnaire circulated by 14 European
countries and of the experience in other countries it was concluded that RSI were suc-
cessfully implemented in several countries and that they are an effective tool for infra-
structure road safety management. Differences towards Road Safety Audits and Net-
work Safety Analysis, as defined in other RIPCORD-ISEREST Work packages
(RIPCORD-ISEREST, 2007), were detected as well.

RSI protocols and designations in use vary considerably between different countries.
By comparison with Road Safety Audits and Black Spot Management, RSI are one of
the least agreed upon safety management practices in Europe. This may result from
the fact that management activities depend on the administrative and regulatory context
they are implemented; therefore they are influenced by country specific practices.
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Widespread implementation of RSI in Europe seems to be possible and desirable.

To this end, best practice guidelines were defined and tested in three countries, leading
to the conclusion that there are no major practical impediments to their extensive appli-
cation in European countries.

Implementation of Road Safety Inspections, however, implies that a number of techni-
cal, administrative, regulatory, legal and financial questions have to be solved be-
forehand, in order to adapt the concept to each country.

Road Safety Inspections procedures are subject to constant development and im-
provement, following the conclusions of result evaluation activities.
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8 ANNEX - PILOT ROAD SAFETY INSPECTION REPORTS

8.1 Road safety inspection in Norway. The municipality of Notodden, Road
Section Tuven — Viperudmoen, 2006-09-28

Road Safety Inspection

The municipality of Notodden
Road Section Tuven — Viperudmoen

28. September 2006
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A - Introduction

The district of @vre Telemark (district of the Norwegian Public Roads Administration,
Southern Region) want a traffic safety inspection to be made for a 5 km long road sec-
tion of the E134 (Europe Road) in the municipality of Notodden (km 3,000 — 8,000).

The road section is located in medium densely populated areas and rural areas with
scattered buildings. The road section has an AADT of 7500. On the first 2.4 km the
speed limit is 60 km/h and on the last 2.6 km the speed limit is 70 km/h.

For the most part there is a combined cycle lane and sidewalk alongside the road sec-
tion. For the remaining part the pedestrian and bike-riding people can use the local
roads. The Church of Heddal, the Public school of Rydi and the Kindergarten of Rydi
are placed along the road section.

There are many intersections, driveways and crossings on the road section. The side
area is complex and irregular and the shoulders are relative level.

B - Inspectors and inspection process

The road safety inspection was carried out by:
e Svein Stigre, civil engineer, The district of @vre Buskerud (Inspection leader)
e Jan Brevik, senior engineer, The district of @vre Buskerud

e Elin Bgrrud, senior engineer, Road and traffic department, Veg- og trafik-
kavdelingen, Southern Region

In addition Lars-Gunvald Hauan from The district of @vre Telemark participated in the
field inspection. Elin @degard from the Directorate of public roads participated in the
Vidkon inspection (Digital still photographs for each 20. m of the road section).

The start-up meeting and the field inspection was carried out Wednesday the 21st. of
June 2006.

C - Basic inspection documents
¢ Handbook 222, Road Safety Audits and Inspections — guidelines
e Handbook 231, Barrier standards (In Norwegian)

e Handbook 017, Road and street design (In Norwegian)
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D - Accident study and important data

Table 1: Important data for the road section

Important data Km 3.000 - 5.400 Km 5.400 — 8.000
Speed limit 60 km/h 70 km/h
. . Medium densely built Rural areas with scat-

Buildings along the road section -

up area tered buildings
AADT 7500 7500
Safety Zone 5m 7m
Stop sight distance 94 m 119 m
Free sight intersection 10m X 141 m 10m X 179 m
(side road X main road)
Free sight access d_rlve AmX113 m AmX143 m
(access drive X main road)
Road standard H2/S1 H1/S6
Cycle lane and sidewalk standard GS2 GS1

Accident data

The accident data is from the STRAKS traffic accident register (register with all traffic
accidents with personal injuries recorded by the police). In the period 2000-2005 the
police have recorded 15 traffic accidents with personal injuries (PSU) on the road sec-
tion with a total of 24 personal injuries. One of these was serious injured, while the rest
(23 people) had minor injuries.

Table 2: Traffic accidents distributed after accident type

Accident type Number of PSU Number of injuries
Rear end accident 2 3
Head on accident 1 2
Accidents in intersections and drive ways 8 14
Accidents with pedestrian 1 1
Accidents while overtaking 3 4
Total 15 24

Table 2 shows that the dominant accident type is accidents in intersections and drive
ways. These accidents account for eight of the 15 accidents.

Four out of five rear end accidents have happened on a 100 m long road section by the
access way to the garden centre of Frgymyr — see picture (km 6,660-6,760). All five ac-
cidents happened in the years 2001-2002.
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Table 3: Traffic accidents distributed after time
Time Monday Tuesday Wednesday Thursday Friday Saturday Sunday Total

06.00 11
1200 ! 12 4
o2 1 1 1 2 7
o, : L
Total 3 2 1 1 4 2 2 15

Table 3 shows that eight of the 15 accidents have happened from Friday to Sunday and
seven of the 15 accidents have happened in the afternoon.

The accidents are evenly distributed over the year, and most of the accidents have
happened in daylight. 14 of the 15 accidents have happened wet or dry road. One acci-
dent has happened on icy road.

E - Inspection summary

The field inspection resulted in 75 findings on the road section (64 deviations, 9 faults
and 2 notes/remarks). Immediate measures have been proposed for all findings, except
one.

The most typical findings is trees and other fixed obstacles in the safety zone, vegeta-
tion and other obstacles which block the free sight in intersections and drive ways and
road sections where guardrails are needed.

Problems relating to inferior shoulders together with steep and deep ditches have also
been pointed out along several road sections.

The width of the road was not measured on a regular basis under the field inspection,
but a general problem on the road section is a narrow road width.
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F- Anticipated accident reduction effect of proposed changes

The anticipated accident reduction effect of proposed changes is not assessed.

Attachment
Filled out inspections reports consist of the following four documents:
e Part1: E134 Hp3, km 3.000-5.500, right side
e Part2: E134 Hp3, km 5.500-8.000, right side
e Part 3: E134 Hp3, km 8.000-5.500, left side
o Part4: E134 Hp3, km 5.500-3.000, left side
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Road safety Inspection| |tem nr.: 23
Road number: Road Section Km Direction
E134 Tuven km 5.500 - 8.000 6.594,6.647 With nr.

Description of situation

2 pylons in the safety zone

Photo 1

Reference to handbook:

Handbook 231: Barrier standards

Deviation X Fault Remark

Minor in-
Immediate vestment Route invest-
measures X measures ment measures

Description of measure

Photo 2 - A sketch of the measure

Move the 2 tree pylons out side the
safety zone - preferably on the other
side of the cycle lane

Severity

Consequence —»

Probability L Minor Seriously Very seriously / killed
Low . X

i E——
High

Figure 1: An example of afilled out report from Part 2.
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8.2 Road safety inspection in Austria. A13 Brenner Autobahn (km 3.050 —

km 10.080), 2007-07-27

Basics

Road Safety Inspection

General Information

Client:
Street Category:
Section:

Road Volume:

Maximum speed limit:
Inspection Time Frame (Accidents):
Length of Roadway:

Junctions:

Secondary Roads:

Rest Area:
Rest Area:
Travel Direction/Roadway:

A13 Brenner Autobahn (km 3.050 — km
10.080)

Highways agency (ASFINAG)
Motorway
2x2 Lanes (2x3 at Innsbruck South)

35,700 — 39,500 vehicles/24h, Heavy traffic:
approx. 18-19%

between 40 and 100 km/h, VBA-Area
2002 - 2005
7.030 km

Junction Innsbruck South (km 3.050)
Junction Zenzenhof (km 4.500)
Junction Patsch-Igls (km 7.180)
Junction Stubaital (km 10.080)

Heading towards Brenner: Parking Area at km
6.3

,Europabricke’ (bridge) km 8.2
‘Schonberg’ km 9.4

Roadway 1 = Travel Direction ‘Brennerpass’
Roadway 2 = Travel Direction ‘Innsbruck’
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Overview Map
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Report Components
Findings
0 Checklists
0 Assessments
Opinion
o Recommended Measures
0 Assessments

Findings were achieved through a combination of test-drives on the roadway un-
der surveillance, inspection of suspicious road sites and discussions with officials
form the highways agency and local police force. Furthermore, an examination of
the existing survey was conducted.
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Checklists

The following tables represent an overview of the inspected roadway of the in-
spection criteria within the context of the Road Safety Inspection.

IST-Analysis

Safety Relevance

Defect

high

aver-
age

low

A Structural Conditions

Al Roadway Area

Longitudinal Section

Longer ranges with stronger gradient ratio, in con-
trast with emergency braking ranges.

Surveyor’s Plan

~Schdnberg Loop“ represents inhomogeneity in
route

Section

Narrow section particularly within the three lane
section (3x3,25m); structural separation by means
of guard rails

Narrower section consequently leads to increased
and faster groove formation

Route Planning Layout

Unproblematic during the course of the roadway
(however, refer also to the Surveyor’s Plan —
Schénberg Loop)

Visibility Conditions

Visibility in the roadway course unproblematic (ex-
cept Schonberg Loop). Reflectors installed on
guard rails.

Drainage

No problem, longitudinal gradient, diagonal gradi-
ent ok, could be a problem with other groove for-
mations (refer to section)

A2 Secondary Roads
(parking places, etc.)

Many side roads, some within short distances,
connection to main roadway partially without de-
celeration and/or acceleration lanes, with stop sign;
parking lot at the end of Galerie poor visibility, lor-
ries require more than one lane in order to enter
the main roadway; dividers are somewhat poorly
constructed (e.g. km 4.0 Dir. to the border, before
Galerie)

High conflict potential through frequent merging
and inadequate acceleration potential

A3 Junction

Dir. Innsbruck ASt. Patsch: very narrow, barely
visible, merge required on entrance ramp, no ac-
celeration lane.

Note: Sharp angle to connect to exit ramp Inns-
bruck South (DIR Innsbruck) at B 182, poor visibil-
ity conditions (use of mirrors advisable)

High conflict potential with unfamiliarity and inade-
guate acceleration potential

B Roadway Conditions

Roadway was partially repaved in 2006; however
there are already grooves visible again. Different
lane roadbed between lanes (3rd lane has weaker
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dimensions — could pose a problem during and/or
after roadwork)

C Road Analysis

C1 Speed Limits

Unadjusted speed limits in the ,Schénberg Loop*
lead to accidents (particularly single vehicle acci-
dents)

C2 Road Volume (pas-
senger cars/lorries)

AADT 2005

exit Innsbruck-South till exit Patsch-Igls: 39.500
vehicles/24h

exit Patsch-Igls till exit Stubaital: 35.700 vehi-
cles/24h

Share of heavy traffic: approx. 18%

D Lighting Conditions

Galerie lighting (km 8.760 — km 9.645) is partially
(heading ‘Innsbruck’) adapted, should be enlarged
to include the entire Galerie area in 2007. Within
loop range, 10 km of the route with lighting.

Bright sun glare possible, however no accidents
resulted there from in the ABM / ABP.

E Road Technical Con-
figuration

E1 Road Signs / Sign-
Posting

Junction signage for the most part does not con-
form to guidelines for three lane motorways. Sign-
posting somewhat inconspicuous (e.g. some por-
tions unlit in Galerie area)

Road signs (distance markers, cantilever markers)
somewhat poorly secured

Generally many road signs, information signs, ad-
vertisements

Inadequate navigational possibilities for the vehicle
operator. High probability of accidents, information
overload

E2 Road Markings

Heading ‘Brenner’: markings between 2nd and 3rd
lanes poorly visible; between first and second lane
have already been re-marked.

Lane ending (heading ‘Innsbruck’ before the exit
Innsbruck-South) is not designated by any mark-
ing, lane just ends

E3 Shrubbery

No problem.

E4 Control Equipment
(Day/ Night)

Partial short guard rail sections and/or short gaps
in the guard rails; No shock absorbers located at
Galerie portals

Changing boundary conditions, less support ability
of the guard rails, increased number of guard rail
onset pieces; Higher accident potential caused by
non-security of the Galerie, high probability of
structural damage accidents

E5 Wild Life Protection

Wildlife is not a problem as per Road Author-
ity/Executive Branch no large problem, for legal
reasons each agency posts adequate deer cross-
ing warning signs.

E6 Electronic Data/Signal
Transmission

In operation since April 2005, with positive results

F Motorway Environ-
ment

F1 Road Direction Sign-
age

At the time of the test drive (21.11.06) we noted
sufficient signs posted for ‘Europabriicke’ in direc-
tion Brenner; advertising signs after the approach
to Innsbruck South (heading ‘Brenner’, Information
signs (see also road signs)

High density of road direction signage results in
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| high distraction of the motor vehicle operator | | |

Generally higher accident rate than the Austrian average, above all between
F2 Accidents Events Patsch-Igls and Stubaital. In almost all circumstances (dry/wet, single vehicle acci-
dents, traffic accidents) above the Austrian average on motorways.

Accident Statistics (Abstract)

As evident from the diagrams, the accident rate in the observed route generally falls
above the average accident rate of the Asfinag routes, the highest accident rates is
registered in the section between Patsch Igls and exit Stubaital.

Somewhat different is the accident recorded concerning travel direction: based
on available accident data there were proportionately more accidents in the
travel direction Brenner with property damage than in the opposite direction (ra-
tio 53%: 47%), while there were more registered accidents involving personal in-
jury in driving direction Innsbruck more accidents were registered (ratio 43%:
57%). Possibly here the difference in the driving speeds between the driving di-
rections plays a role due to the longitudinal gradient

Accident Rates

A13 Travel direction Brannar Intarmational Bordar A3 Travel dirsction innsbruck

Average Acclden! Rales Averagse Acciden! Rales
nilion vebiiche km]

[Injury Bccidentsimilion vehicke km) [Injury accidents/m

0o B o

0,33

[

Ausirian

Austrian
Average: 0,10 Average: 0,10

Lo ¥
Section [km] 8 action [km]

g g

g
2

Figure 1: Accident rates on the A13, Brenner Autobahn, km 3.050 — km 10.080, 01/2002-12/2005
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Accident Rates with Dry Road Conditions

A13 Travel direction Brannar Inlermational Border A3 Traval diraction Innsbruck
Average Acciden! Rates Average Accldent Rales
[injury accldentsimillion vehicie ki) [Injury accidents/milicn vehici km]
04 A 04 !k
03 03
02 w 0.2 a
o © o -
i Austrian = Austrian
e Average: 0,08 e Average: 0,08
a g Section [km) 2 2 Section [km}
g z g 2 2 g

Figure 2: Accident rates on dry roadways, A13, Brenner Autobahn, km 3.050 — km 10.080,

01/2002 — 12/2005
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Recommended Measures (Abstract

A 13 Brenner Autobahn, km 3.050 — km 10.080
Recommended Measures Road Safety Inspection

Legend

High Priority

Medium Priority

Low Priority

Implementation

Local As- Problem / De- Proposed Meas- | Anticipated Improve-
N signment fect ures ment Short Stan Long
term dard term
Formation of In future refur- If groove formation de-
grooves visible bishments creases, improved dis-
Total Area relatively soon strengthen upper | charge possibility of the X
after reburbish- dimensions, ex- water on the roadway
ment amine work surface
Better adapted driving
i . . speed of the motor ve-
Schénberg Unadjus'geq C_:oordlnate sta- hicle operator in unsta- X
Loop Speed Limits tionary radar ble area
Uniform lighting
for the entire
Galerie, design Better visibility condi-
. Lighting in the possible adap- tions, better eye ad-
Galerie . SR . = X
Galerie tion lighting, rec- | justment to conditions
ommend tunnel before/after Galerie
recommend tun-
nel standard
Several Poster
Approach advertisement
P one after the
Innsbruck X .
other (radio sta- - Better notice of rele-
South, km 3.2, . \ Eliminate . X
: tions) in the vant safety road signs
heading . ;
. , area, in which
Brennerpass
there are also
numerous signs
Advertising
Europabrucke posters to the Fewer distractions for
km 7.9, head- | right side of the - .
S . Eliminate the motor vehicle op- X
ing ‘Brenner- Autobahn, di-
; : erator
pass rectly behind
bridge
No shock ab-
Galerie area, sorbers installed . .
) o Coordinate Lower accident rates
both headings | at beginning of
Galerie
JFish Belly”
(check surface in
Exit Innsbruck Missing road left lane) Coordi- | Better information for
South, head- marking sin driv- | nate to place the motor vehicle op- .
ing ,Innsbruck’ in Iangs arrows instead of | erator and better inte-
km 4.0 9 “bottle neck” to gration of vehicles
signal the end of
a lane.
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ATTACHMENT: ROADWAY ACCIDENT MAP
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8.3 Road safety inspection in Portugal. EN 234, Mira (km 0.0) — Cantanhede
(km 14.937), 2007-05-09

TEAM:

Eng? Maria de Jesus (EP, EPE)

EngP. José Lisboa Santos (EP, EPE)
Eng®. Jodo Lourenco Cardoso (LNEC)

1 - GENERAL DESCRIPTION OF THE ROAD

Road Element | Initial km | Final km Type Observation
Node 1 0.0 Roundabout
Link 1 0.0 \ 1.2 Single carriageway | With horizontal curves
Node 2 1.2 Intersection Ro_unded islands
Minor road
Link 2 1.2 | 19 Straight
Node 3 1.9 Intersection Circular islands
Access road
Gas station at km 2.100, left
Link 3 1.9 2.7 side
Straight
Node 4 2.7 Intersection No islands
Access road
Link 4 27 | 30 Straight
Node 4a 3.0 Intersection Circular islands
Access road
Link 4a 30 | 34 Straight
Node 5 3.4 Intersection No islands
Access road
Link 5 34 | 36 Straight
Node 6 3.6 Roundabout EM 629 (inside urban area)
Link 6 36 | 47 Straight
Rounded islands; no left
Node 7 4.1 Intersection turn
Access road
Link 7 41 | 47 Straight
Node 8 4.7 Roundabout End of urban area
Link 8 47 | 54 Straight
Node 9 5.4 Intersection Rounded islands
Access road
Link 9 54 | 65 Straight
Node 9a 6.5 Intersection Circular islands
Access road
Link 9a 65 | 7.2 Straight
Node 10 7.2 Roundabout Access road
Link 10 72 | 17 Straight
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Node 11 7.7 Roundabout CM1017
Link 11 77 | 83 Straight
Node 12 8.3 Intersection Circular islands
Access road
Link 12 83 | 9.2 Straight
Node 13 9.2 Intersection Circular islands
Access road
Straight
Link 13 9.2 10.0 Gas station , right side at km
9.7
Node 14 10.0 Roundabout Access road
Link 14 100 | 103 Straight
Triangular islands, no left
Node 15 10.3 Intersection turns
Access road
Link 15 103 | 106 Straight
Node 16 10.6 Roundabout Access road
Link 16 106 | 112 Straight
Node 17 11.2 Intersection Rounded islands
Access road
Link 17 112 | 122 Straight
Node 18 12.2 Intersection Circular islands
Access road
Link 18 122 | 133 Straight
Node 19 13.3 Roundabout Access road
Link 19 133 | 136 Horizontal curve
Triangular islands, no left
Node 20 13.6 Intersection turns (median)
CM 1033
Link 20 136 | 149 Straight
Node 21 14.9 Roundabout EN335
Shaded cells correspond to urban areas.
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2 — Safety related issues

Safety related mainte-

. Safety Issues
Ell?oad . nance issues ty
emen . .- ity: . . ity: .
Description | preapiiiy Description S Action
Node 1
Possible inconsistent horizontal curve Check consistency
(XXV, XXVII) 1/ class & signing
Link 1 Ditch obstructed Safety barrier too short (XX V1) 2/ 1 Lengthen
Dangerous obstacles near carriageway
(XXVII) 2/ 11 New water inlet
Insufficient channelling of allowed
Node 2 traffic movements (V1) 211V -
. Holes in pavement
Link 2 surface (8)
Node 3
Link 3 Dangerous obstacles near carriageway
(XXIV) 2 /1l Soften water inlet
Node 4
Link 4
Insufficient channelling of allowed
Node 4a traffic movements (V1) 211V -
Link 4a
Node 5
. Dangerous obstacles near carriageway
Link 5 (XX111) 2/ Remove pole
Visibility (vehicles and pedestrians) in
the approach to the roundabout (XXII) 2/ 1 Danger sign
Visual noise originated by high den-
sity of traffic signs, obscuring each
Node 6 other (XXX) 3/ 1 Relocate signs
Dangerous obstacle caused by unnec-
essary safety barriers on roundabout
3/ 1 Remove barriers
Inconsistent road environment: the
sidewalk does not start at the begin- Relocate start of
ning of the urban area (XIX). 2 /11 sidewalk
Link 6 Sidewalk width reduced by trees and
posts (XX). 2 /1 Relocate posts
Visibility of access road obscured by
building (XXI) 2/ 1 Check speed limit
Node 7
Link 7
Dangerous obstacle caused by unnec-
Node 8 essary safety barriers on roundabout
3/ Remove barriers
Link 8 Dangerous obstacles near carriageway Remove small
I (XIX) 3/1 concrete sign
Node 9
Link 9
Insufficient channelling of allowed
Node 9a traffic movements (V1) 2/1V -
Link 9a
Dangerous obstacle caused by unnec-
Node 10 essary safety barriers on roundabout
3/ 1l Remove barriers
Link 10 | Visibility of traffic
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signs - vegetation (6)

Missing STOP sign (4)
Damaged safety bar-
rier (5)

Node 11 | Road works signing
and pedestrian paths
()

Damaged sidewalk

Complex lay-out (XVII)

Deficient transition between different
types of safety barriers (XVI)
Dangerous obstacle caused by unnec-
essary safety barriers on roundabouts
(XVI, XVII)

Visibility (vehicles and pedestrians) in
the approach to the roundabout
(XXXI)

371 -

2/ 1 Remove barrier

2/ 1 Remove barrier

3/ 1 Danger sign

Link 11

Guidelines (typical for rural area)
adjacent to side walk not needed in
urban area — inconsistent road envi-
ronment (XIV, XV)

Intersecting access road difficult to
perceive (XV).

371 Remove

2 /1l Check mirrors

Node 12

Insufficient channelling of allowed
traffic movements (V1)

Link 12

Visual noise originated by high den-
sity of traffic signs, obscuring each
other (XII)

Lengthened pedestrian paths (XI11)
Visibility of pedestrian crossing (XI11)
Sidewalk width reduced by obstacle
(XIV)

Inconsistency between sidewalk lay-
out and traffic island layout (X1I)

3/ 1 Relocate
2/ 1 -
2/ Danger sign

2171 Remove obstacle

Node 13

Insufficient channelling of allowed
traffic movements (V1)

2/1V -

Link 13

Passing permitted near access to gas
station (XXXIII)

Mark no-passing
2/ 111 zZones

Node 14

Dangerous obstacle caused by unnec-
essary safety barriers on roundabout

371 Remove barriers

Link 14

Node 15

Link 15

Node 16

Dangerous obstacle caused by unnec-
essary safety barriers on roundabout
(X1

371 Remove barriers

Link 16

Incomplete information in direction
sign (X)

Inconsistent 90 km/h speed limit (sec-
tion too short)

3/1 Complete

3/11 Limit = 70 km/h

Node 17

Deficient lay-out of intersection, due
to insufficient channelling of allowed
traffic movements and misleading
form of traffic island (VII, VIII and
IX)

Bus stop inside intersection (V1I1)

271V -
2/1 Relocate bus stop

Missing panels in di-
Link 17 | rection traffic signs (3)

Node 18

Insufficient channelling of allowed
traffic movements (V1)

2/1V -

Link 18

Node 19

Dangerous obstacle caused by unnec-
essary safety barriers on roundabout

3/ 1 Remove barriers

Link 19

Safety barrier too short (XXXII)

2/ Lengthen

Node 20

Insufficient channelling of allowed
traffic movements (V1)

. Uneven transition
Link 20 between paved non-

Steep embankment slope (I11)
Lack of visual separation between

w(N
~|~
]
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paved shoulder (2) traffic on two parallel roads - at night.
(D] 3/ 1 Anti-glare screen
Ditch obstructed Dangerous obstacle near carriageway
(v) 2/ 1 Remove obstacle
Safety barrier too near obstacle Check compliance
(XXXIV) 3/1 with working
width of safety
barrier
Dangerous obstacle caused by unnec-
essary safety barriers on roundabouts
Node 21 m 3/ Remove barriers
Deficient transition between different
types of safety barriers (11) 3/ Remove barriers
Ratings:
Possible harm: 3 - Slight; 2 - Serious; 1 - Very serious.
Probability of harmful event: IV — Rare; Ill - Occasional; Il - Frequent; |- Very frequent.

3 — Photos (Abstract)

3.1 - Safety related maintenance issues

Photo 1

Photo 2
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Photo 3 Photo 4

3.2 - Safety Issues

Photo - | Photo - Il
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