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European Directive on road 
infrastructure safety management 

Monday 24 Sept. 2012 - Session A
15:00 - 15:30 Welcome and Opening (S. Cafiso, E. Foti, D. Manuele)
15:30 - 16:30 Introduction to European Directive 2008/96/CE and

Italian Guidelines (S. Cafiso - P. Colonna)
16:30 - 17:00 Coffee break
17:00 - 18:00 Safety management of road infrastructure: an European

Overview (S. Campagnolo)
17:30 - 18:00 Implementations and latest developments of EU Directive

2008/96/CE (H. Cullen)
18:00 - 19:00 Discussion
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European Directive 2008/96/CE
Overview & Italian Guidelines

Salvatore Cafiso
University of Catania



SUMMER SCHOOL SIIV 2012 - ROAD SAFETY MANAGEMENT
Theoretical principles and practical application in the framework of the European Directive 2008/96/CE

Catania 24-28 September 2012

4

EU Safety Programme 2010-2020
Halve the number of road deaths by 2020

15.000
Lives to save

2003 2010 2020

15.000
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EU Strategic objectives

1. Education, Training, Enforcement, Emergency
2. Vehicle
3. Infrastructures

Road Safety
is based on 3 Pillars

Road Vehicle

Users
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DIRECTIVE 2008/96/EC OF THE EUROPEAN 
PARLIAMENT AND OF THE COUNCIL

of 19 November 2008
on Road Infrastructure Safety Management

Article 1
Subject matter and scope

1. This Directive requires the establishment and implementation of procedures
relating to road safety impact assessments, road safety audits, the
management of road network safety and safety inspections by the Member
States.
2. This Directive shall apply to roads which are part of the trans-European
road network, whether they are at the design stage, under construction or in
operation.
3. Member States may also apply the provisions of this Directive, as a set of
good practices, to national road transport infrastructure, not included in the
trans-European road network, that was constructed using Community funding in
whole or in part.
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Art. 9 - TERN comprises motorways and high-quality roads which play an
important role in long distance traffic

DECISION No 661/2010/EU OF THE 
EUROPEAN PARLIAMENT AND OF THE 

COUNCIL
of 7 July 2010

on Union guidelines for the development 
of the

Trans-European Transport Network

Objectives
The trans-European transport network
must ensure the sustainable mobility of
persons and goods within an area without
internal frontiers under the best possible
social and safety conditions, while
helping to achieve the Union's objectives,
particularly in regard to the environment
and competition, and contribute to
strengthening economic and social
cohesion;
…….
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Why Directive applies to TERN network ?

• Is number of fatalities or crash rate higher on 
TERN ?

• Is the maximum benefits expected on TERN ?
• Is it a Political choice ?
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Number of fatalities and crash cost rate on motorways 

9 %

91 %

Crash cost rates:
7.6 € /(1000 vehic km) motorways   ÷ 24 € /(1000 vehic km) 2lane rural roads 
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Is the maximum benefits expected on TERN ?

It is estimated that 400 lives per year could be saved if the
safety management is applied to motorways, and additional
900 lives could be saved every year if it is applied to the main
road network not included in the TERN.
According to the EU monetary estimations, the welfare
benefit of these reduction on motorways corresponds to more
than 1.5 billions € per year. If the Directive will be applied on
all motorways and main roads, the reduction of fatalities is
estimated around 1.300 every year, this corresponds to more
than 5 billions € per year.
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It is a Political decision

EU Directive: (art. 1.3) Member States may also apply the provisions of this
Directive, as a set of good practices, to national road transport infrastructure,
not included in the trans-European road network, that was constructed using
Community funding in whole or in part.
Italian Law: by 2016, Directive will be applied to the whole road network of
national interest (30.500 km)
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Directive EU 2008/96/CE 
was transposed by Italian 
Legislative decree n. 35

November 2011

Italian Guidelines for 
Safety Audit, Safety 
Inspection and Road 

Network Safety 
Management 

September 2012
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DIRECTIVE 2008/96/EC OF THE EUROPEAN 
PARLIAMENT AND OF THE COUNCIL

of 19 November 2008
on road infrastructure safety management

Article 1
Subject matter and scope

1. This Directive requires the establishment and implementation of procedures
relating to road safety impact assessments, road safety audits, the
management of road network safety and safety inspections by the Member
States.
2. This Directive shall apply to roads which are part of the trans-European road
network, whether they are at the design stage, under construction or in
operation.
3. Member States may also apply the provisions of this Directive, as a set of
good practices, to national road transport infrastructure, not included in the
trans-European road network, that was constructed using Community funding in
whole or in part.
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Design Stage
“The setting up of appropriate procedures is an essential tool for
improving the safety of road infrastructure within the trans-
European road network.

Road safety impact assessments should demonstrate, on a
strategic level, the implications on road safety of different planning
alternatives of an infrastructure project and they should play an
important role when routes are being selected.

Road safety audits should identify, in a detailed way, unsafe
features of a road infrastructure project”
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Design Stage
Article 3 (Annex I)

Road Safety Impact Assessment
Network Level - Planning

Article 4 (Annex II) (Art. 9)
Road Safety Audit (&Training requirements)

Project Level
Stage 1: Preliminary Design

Stage 2: Detailed Design
Stage 3: Pre-opening

Stage 4: Early Opening



SUMMER SCHOOL SIIV 2012 - ROAD SAFETY MANAGEMENT
Theoretical principles and practical application in the framework of the European Directive 2008/96/CE

Catania 24-28 September 2012

16

Road safety impact assessment for 
infrastructure projects

Tuesday 25 Sept. 2012 - Session B
09:00 - 09:15 Introduction (Chair P. Colonna)
09:15 - 10:45 Modulo B1 – Safety Impact Assessment at the Program

and System Levels (J. Kononov)
10:45 - 11:15 Break
11:15 - 12:45 Modulo B2 – A systematic approach to road safety

impact assessment (R. Elvik)
12:45 - 14:00 Lunch
14:00 - 15:00 Modulo B3: case studies and practical examples (J.

Kononov, R. Elvik)
15:00 - 15:30 Discussion
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Design Stage
Article 3 (Annex I)

Road Safety Impact Assessment
Network Level - Planning

Article 4 (Annex II) (Art. 9)
Road Safety Audit (&Training requirements)

Project Level
Stage 1: Preliminary Design

Stage 2: Detailed Design
Stage 3: Pre-opening

Stage 4: Early Opening
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Road Safety Audits & Inspections
Thursday 27 Sept. 2012 - Session D
09:00 - 09:15 Introduction (Chair L. Domenichini)
09:15 - 10:15 Modulo D1 – Safety Audit and Safety Inspection (H.

Cullen)
10:15 - 11:15 Modulo D2 – Diagnosis and Site Visit (J. Kononov)
11:15 - 11:30 Coffee Break
11:30 - 12:00 Auditors and Inspectors Training – European

Harmonization (A. Adesiyun)
12:00 - 13:30 Modulo D3 - case studies and practical examples (H.

Cullen)
13:30 - 14:00 Discussion
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ROAD SAFETY AUDITS

Definition by Directive (art. 4)
“Road Safety Audit’: an independent detailed
systematic and technical safety check relating to
the design characteristics of a road infrastructure
project and covering all stages from planning to
early operation;”
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Road Safety Audit
Italian Guidelines 2012

Italian guidelines for conducting a Safety Audit are in line with the
international practice. In the following some peculiarities:
•Interim audit
•Audit team
Composition: No minimum number of experts is defined (also a 1
expert audit can be allowed)
Certification: Civil engineering degree as prerequisite; Initial
Training of 180 hours (including Directive 2004/54/EC) + refresher
course of 30 hours/3 years;
•Tunnels
Audit team is in charge also for safety analysis of road tunnels (if
present) in compliance with Directive 2004/54/EC
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Road Tunnels
have to be considered in the Safety Analysis ?

EU Directive states:
It therefore makes sense to develop procedures to be followed in those
two fields (i.e. assessment & audit) with the aim of increasing safety of
road infrastructures on the trans-European road network, whilst at the
same time excluding road tunnels which are covered by Directive
2004/54/EC of the European Parliament and of the Council of 29 April
2004 on minimum safety requirements for tunnels in the trans-European
road network” (500 m longer)

Monte Bianco
24 March, 1999

39 fatalities
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Road Tunnels
have to be considered in the Safety Analysis ?

Italian Legislative decree (n. 35/2011) states:
This legislative decree doesn’t apply to road tunnels which are covered by
Directive 2004/54/EC of the European Parliament and of the Council of 29 April
2004 on minimum safety requirements for tunnels in the trans-European road
network” (500 m longer)

Italian Guidelines (2012) states:
It should be better to include tunnels longer than 500 m in the fields of
application of the Legislative decree n.35/2011.
The audit/Inspection team in charge for the safety analysis of a road stretch
including a tunnel longer than 500 m must check also the tunnel in compliance
with the Directive 2004/54/EC
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Road Safety Audit & Inspection Stages 
Italian Guidelines, 2012
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Road Safety Audit – Check List
Italian Guidelines 2012

Check list: 1_CON_PP_NUEXDC
1: ID
CON: Control (i.e. Audit)
PP: Preliminary project
NU: new
EX: rural
DC: double carriageway
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Road Safety Audit – Check List
Italian Guidelines 2012

1_CON_PP_NUEXDC: Audit_Preliminary Project_New_Design_ Rural_Double Carriageway

Horizontal Alignment
check compliance with
DM 05.11.01
(Design Standards)

Vertical Alignment
check compliance with
DM 05.11.01
(Design Standards)

Vertical Vs. Horizontal
check compliance with
DM 05.11.01
(Design Standards)

Tangents and Design Speed

Transition curves and Design Speed

Circular curves and Design Speed

Gradient and Design Speed

Sag curves and Design Speed

Crest curves and Design Speed

Coordination and Design Speed

Number and location with reference to road class

Traffic volume composition with reference to road class
Junctions

G
EO

M
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R
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N
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Road Safety Audit & Inspection Stages 
Italian Guidelines, 2012
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Safety 
Inspection 
Check List

Italian 
Guidelines 2012

Ceck list: 1_ISP_PD_EXDC_GENERALE
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Ceck list: 1_ISP_PD_EXDC_GENERALE

Shoulder
Not present or reduced width
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IASP Final Report and Safety Inspection
Operative Manual

http://ec.europa.eu/transport/road_saf
ety/projects/doc/iasp.pdf

European Project
IASP: “Identification of Hazard Location 

and Ranking of Measures to Improve 
Safety on Local Rural Roads”

Scientific coordinator: S. Cafiso
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VEHICLEVEHICLE EQUIPMENTEQUIPMENT
&&

Tablet AppTablet App

FRONT SEAT 
INSPECTOR

TABLET 2
BACK SEAT 
INSPECTOR

GPS
TABLET 1

camera
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Front Seat Inspector                          Rear Seat InspectorFront Seat Inspector                          Rear Seat Inspector

0 = no problem
1 = Low level
2 = High level

Tablet
Android App

Check list 
automatically change 

after the fixed length of 
the section (eg. 200 
m). Inspector can fill, 
stop, review, insert 

notes during the 
inspection.

Inspection and GPS 
Data are stored and 
synchronized in both 

directions
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DRIVEWAY

Examples of Safety Issues identified by Road Safety Inspection

 

SIGHT 
DISTANCE

 
2,50 m 2,50 m 

CROSS 
SECTION

DELINEATION -
MARKINGS

SIGN

PAVEMENT

ROADSIDE 
HAZARD
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In the In the 
OfficeOffice

After in field Safety Inspection, Checklists are reviewed in the office by the 
Inspection Team 
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SafeOpt© Software - Strategy Selection

Countermeasures related to:
• Accesses (A),
• Cross section (B),
• Delineation (C),
• Markings (D),
• Pavement (E),
• Sight distance (F),
• Signs (G),
• Geometry (H),
• Roadside (I).

The operator can choose 
different intervention 
strategies
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SafeOpt© - Selection of the optimum intervention strategy
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Design Consistency
Geometric alignment, Speed

RSI
Driveway, Sign, Marking, Pavement,
Sight Distance, Roadside, Cross Section

Safety Index
High Risk sites identification & Ranking

Safety issues identification

Countermeasures
Road works, Costs

Budget
Allocation

Life Cycle analysis
Benefit & Cost

Optimization
Total Enumeration, Economical Boundary methods

Maximum reduction of Risk compatible with the budget

Road Work Plan
What, Where, When, How mach, Benefit

Optimum
Budget
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Article 5
Safety ranking and management of the road network in operation

1. Member States shall ensure that the ranking of high accident
concentration sections and the network safety ranking are carried
out on the basis of reviews, at least every three years, of the operation
of the road network.

2. Member States shall ensure that road sections showing higher
priority according to the results of the ranking of high accident
concentration sections and from network safety ranking are evaluated
by expert teams by means of site visits guided by the elements
referred to in point 3 of Annex III. At least one member of the expert
team shall meet the requirements set out in Article 9 (appointment,
training).

3. Member States shall ensure that remedial treatment is targeted at
the road sections referred to in paragraph 2. Priority shall be given to
those measures referred to in point 3(e) of Annex III paying attention to
those presenting the highest benefit-cost ratio.
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Road Network in Operation
Article 5

Management of the road network

Ranking of road section with high 
accident concentration (5.1)

Site visit (5.2)

Treatments (5.3)

Article 6
Safety Inspection

Identify road safety features to 
prevent accidents (6.1)

Inspections of road network
&

road works (6.2)

Sufficiently frequent to safeguard 
safety levels (6.3)
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Network Safety Ranking & Safety Inspection
EU Directive states:

“Network safety ranking has a high potential immediately after
its implementation. Once road sections with a high accident
concentration have been treated and remedial measures have
been taken, safety inspections as a preventive measure should
assume a more important role.
Regular inspections are an essential tool for preventing possible
dangers for all road users, including vulnerable users, and also in
case of roadworks”
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Article 7
Data management

1. Member States shall ensure that for each fatal accident occurring on
a road referred to in Article 1(TERN) an accident report is drawn up by
the competent entity. Member States shall endeavour to include in that
report each of the elements listed in Annex IV.

2. Member States shall calculate the average social cost of a fatal
accident and the average social cost of a severe accident occurring
in its territory. Member States may choose to further differentiate the
cost rates, which shall be updated at least every five years.
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Safety ranking & Management
Data management

Ranking of high accident concentration sections

Network Safety Ranking

Site visit

Remedial treatment

Priority: highest benefit-cost ratio
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Safety ranking and management of 
the road network in operation

Wednesday 26 Sept. 2012 - Session C
09:00 - 09:15 Introduction (Chair S. Cafiso)
09:15 - 10:45 Modulo C1 – Network Safety Screening – Basics and

North American Perspectives (B. Persaud)
10:45 - 11:15 Coffee Break
11:15 - 12:30 Modulo C2 – Network safety screening and the

identification of hazardous road locations – State of the
Art and European Practice (R. Elvik)

12-30 - 14:00 Lunch
14:00 - 15:30 Modulo C3 – Evaluation of Safety Effects of Design

Decisions and Countermeasures (B. Persaud)
15:30 - 16:00 Discussion
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Ranking of high accident concentration sections
Italian Guidelines 2012

Priority Crash measures Dimensions

1

Fatal crash rate N. Fatal crashes/vehic. × km
Injury crash rate N. injury crashes/vehic.× km
Crash rate N. crashes/vehic. × km
Fatality rate N. Fatalities/vehic. × km
Severity rate N.(Fatalities+Injuried)/vehic. × km
Injury rate N. injured peoples/vehic. × km

2

Fatal crash frequency N. Fatal crashes/ km
Injury crash frequency N. injury crashes/ km
Crash frequency N. crashes/ km
Fatality frequency N. Fatalities/ km
Injury frequency N. injured peoples/ km

3

Fatality rate N. Fatalities/N. crashes
Severity rate (N. Fatalities+ N. injured)/N. crashes
Injury rate N. Injured people/N. Crashes
Fatalities N. Fatalities
Injured people N. Injured people
Crashes N. Crashes
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Table 4. Italian Guidelines 2012
Crash Measure        

Length Fatality 
rate 

Fatality 
frequency 

Fatalities Injury 
rate 

Injury 
frequency 

Injured 
people 

Ranking 
Homogenous 

Section Km N.Fatalities 
/vehic.×km 

N.Fatalities 
/ km 

N. N.Injuries/ 
vehic.×km 

N. injured 
peoples/km 

N.  

A 5 1/15 1/5 1 3/15 3/5 3 2 
B 3 1/18 1/3 1 3/18 3/3 3 3 
C 2 1/8 1/2 1 3/8 3/2 3 1 

 

Example of Ranking
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Network Safety Ranking
Italian Guidelines 2012

SAFETY POTENTIAL: SAPO
Excess of crash cost for site i

SAPOi = (Crash cost)i – (reference Crash cost)

Crash cost: sitei costs of (fatalities+severe 
injured+injured) per unit length per year;
Reference crash cost: average cost rate (€/vehic×km) 
× (365 AADTi);

7.6 € /(1000 vehic km) motorways   ÷ 24 € /(1000 vehic km) 2lane rural roads 



SUMMER SCHOOL SIIV 2012 - ROAD SAFETY MANAGEMENT
Theoretical principles and practical application in the framework of the European Directive 2008/96/CE

Catania 24-28 September 2012

46

Safety Management Cycle
Italian Guidelines, 2012

Network Safety 
Ranking

Inspections Ranking and treatments

Design & 
Road works
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Italian Guidelins (2012):
Waiting for the network classification, inspection program can be fixed basing
on crash count. In the location where a crash occurs a site visit has to be
carried out together with a safety inspection along all the road segment.



SUMMER SCHOOL SIIV 2012 - ROAD SAFETY MANAGEMENT
Theoretical principles and practical application in the framework of the European Directive 2008/96/CE

Catania 24-28 September 2012

48

Definitions
‘Site Visit’: road sections showing higher priority according to the
results of the ranking of high accident concentration sections and
from network safety ranking are evaluated by expert teams by
means of site visits; (art. 5: Safety ranking and management of
the road network in operation)
Reactive approach

‘Safety Inspection’ an ordinary periodical verification of the
characteristics and defects that require maintenance work for
reasons of safety; (art. 6)
Proactive approach

Safe
Road

Safe
Road
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Article 10
Exchange of best practices

In order to improve the safety of roads within the European Union
that are not part of the trans-European road network, the
Commission shall establish a coherent system for the exchange
of best practices between the Member States, covering, inter
alia, existing road infrastructure safety projects and proven road
safety technology.
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Article 11
Continuous improvement of safety management practices

1. The Commission shall facilitate and structure the exchange of
knowledge and best practices between Member States, making
use of the experience gained in existing relevant international
forums, with a view to achieving continuous improvement of safety
management practices concerning road infrastructures in the
European Union.
2. The Commission shall be assisted by the Committee referred to
in Article 13. In so far as the adoption of specific measures is
required, such measures shall be adopted in accordance with the
regulatory procedure with scrutiny referred to in Article 13(3).
3. Where appropriate, relevant non-governmental organisations,
active in the field of safety and management of road
infrastructures, may be consulted on matters related to technical
safety aspects.
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European Directive on road 
infrastructure safety management 

Monday 24 Sept. 2012 - Session A
15:00 - 15:30 Welcome and Opening (S. Cafiso, E. Foti, D. Manuele)
15:30 - 16:30 Introduction to European Directive 2008/96/CE and

Italian Guidelines (S. Cafiso - P. Colonna)
16:30 - 17:00 Coffee break
17:00 - 18:00 Safety management of road infrastructure: an European

Overview (S. Campagnolo)
17:30 - 18:00 Implementations and latest developments of EU Directive

2008/96/CE (H. Cullen)
18:00 - 19:00 Discussion


