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PMSR – Plano Municipal de Segurança Rodoviária
(Municipal Road Safety Plan)

primary form of implementation of the goals and strategies 
mentioned in the national plans

design a set of measures for set of sites
(criteria, priorities, budget)



INTRODUCTION

OBJETIVES

To support decision-makers
in planning and designing
strategic road interventions
for inclusion in Municipal
Road Safety Plans.

Research objective
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To identify road crashes typologies using
registered road crashes data.

To identify countermeasures that can improve
road safety according to budget and site
characteristcs.
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2

3
To match road crashes typologies and safety
countermeasures to support the design of
strategic interventions and reduce road
crashes.
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MCDA method
3 criteria: road crash severity, evolution over time, costs of possible interventions
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BACKGROUND

OPT DECISION PROCESS

Types of measures 
- Complete reprofiling (5) 
- Traffic calming (4)
- Traffic lights (3)
- Public illumination (2)
- Horizontal and Vertical Signs (1)



Four types of actions
- Infrastructure and road design
- Traffic manamagent
- Public campaigns and education
- Post-crash care interventions

SafetyCube DSS project
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1. Clustering road crashes
2. Creating groups/families of

countermeasures
3. Match road crashes with

countermeasure family

METHODOLOGY

OVERVIEW
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Municipality Single 
vehicle

Vehicle-
pedestrian

Multi-
vehicle Total

Total per 
1000 

inhabitants
Castelo 
Branco 311 131 285 727 13.9

Vila Real 300 134 391 825 16.7

Loures 895 506 1 892 3 293 16.4

Registers from 2017 to 2021
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Variáveis Castelo Branco Vila Real Loures
Weekend x x x
Luminosity (Day, Night, Street Light) x x x
Injury severity x x x
Environment/Surrounding x x x
Number of lanes x
Adherence x x x
Pavement x x
Direction x x
Intersection x x x
Horizontal signs x x x
Crash nature x x x
Vertical signs x x
Traffic lights x x
Horizontal alignment x x
Vertical alignment x x
Shoulder x x
2-wheel vehicle x x
Light vehicle x x
Veículo Pesado x x
Type of road x x x

Variables:

Castelo Branco – 19

Vila Real – 17

Loures - 12

Observations:

Castelo Branco – 698

Vila Real – 690

Loures – 2 225 

METHODOLOGY

VARIABLES
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RESULTS

CRASH TYPE – Single Vehicle collision 
Vehicle type Light Vehicle Two-wheel vehicle

Context And 
Environment

Weekend Weekend

Rural 
Good Luminosity

Wet Pavement

Urban

Urban
Good Luminosity

Transition
Good 

Luminosity
Transition

Mixed 
Luminosity
DistributorDistributor Transition

Geometry No shoulder
Curve
Slope

Curve
Slope

No Shoulder 

Curve
Mixed 

Intersections

Local One way No lane 
markings

Stop and yield 
signs

No lane 
markings

Crash Type SV1 SV2 SV3 SV4 SV5 SV6
17
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RESULTS

CRASH TYPE – Multi-vehicle collision 
Vehicle type Light Vehicle

Context And 
Environment

Week
Urban

Good Luminosity

Dry
Local

Wet Pavement

Local Distributor

Geometry 3/4 Leg
Slope

Mixed Intersections

Local Mixed signs Mixed markings No lane markings No lane markings

Crash Type MV1 MV2 MV3 MV4



19

RESULTS

CRASH TYPE – Pedestrian-vehicle collision

Vehicle type Light Vehicle

Context And 
Environment

Week
Urban

Good Luminosity

Distributor Local

Geometry Mixed Vertical 
Alignment Mixed Intersections

Local Mixed Signs Mixed signs
One way Crosswalk No Lane Markings

Crash Type PV1 PV2 PV3 PV4



Crash Type SV1 SV2 SV3 SV4 SV5 SV6

Vulnerable road user - - - - Motorcyclist Motorcyclist

Probable cause of the crash Adherence
Visibility

Adherence
Visibility
Speed

Visibility
Speed

Visibility
Speed

Speed

Fa
m

ily
 o

f m
ea

su
re

s

Regulation, Behavior and Education x x x x

Signage and Marking Reinforcement x x x x x x

Speed Control Measures x x x x

Public Illumination x x x

Traffic Lights

Partial Reprofiling x x x x x x

Complete Reprofiling x x x x

RESULTS

CRASH TYPE – Single Vehicle collision 
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Crash Type MV1 MV2 MV3 MV4

Vulnerable Road User - - - -

Probable Cause of the Crash Visibility Visibility Adherence
Adherence

Visibility

Fa
m

ily
 o

f m
ea

su
re

s

Regulation, Behavior and Education

Signage and Marking Reinforcement x x x x

Speed Control Measures

Public Illumination x x

Traffic Lights x x

Partial Reprofiling x

Complete Reprofiling x x x

RESULTS

CRASH TYPE – Multi-vehicle collision
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Crash Type PV1 PV2 PV3 PV4

Vulnerable Road User Pedestrian Pedestrian Pedestrian Pedestrian

Probable Cause of the Crash
Conspicuity

Speed
Conspicuity

Speed
Conspicuity Conspicuity

Fa
m

ily
 o

f m
ea

su
re

s

Regulation, Behavior and Education x x x x

Signage and Marking Reinforcement x x

Speed Control Measures x x x x

Public Illumination x x x x

Traffic Lights x x x

Partial Reprofiling x

Complete Reprofiling x

RESULTS

CRASH TYPE - Vehicle-pedestrian collision
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TEST CASES
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RESULTS

Crash sSite Crash Type

Avenida Humberto Delgado, Castelo Branco PV3

Intersection between Rua Santa Iria and Largo Santa Iria, Vila Real MV1

Roundabout connecting EN115 and Rua Santo Antão,  Loures SV6

Intersection between EN8 and EM1306, Loures SV4

Avenida Humberto Delgado em Castelo Branco Rotunda entre a EN115 e a Rua Santo Antão em 
Loures

Cruzamento entre a EN8 e a EM1306 em 
Loures



Identify intervention site
- 5 multi-vehicle collisions with injuries between
2017 and 2021
Indentify crash type in the matrix
- site chatacteristics match MV1 crash type

Examples of possible interventions suggested
in the matrix for MV1
- Variable Message Signs
- New vertical signs
- Traffic calming measures

from the families Signage and Marking 

Reinforcement, Public Illumination, Traffic Lights, 

and Complete Reprofiling

RESULTS

TEST CASES - Before
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Recently (2023), the municipality built a roundabount, which is in line with the
“complete reprofiling” measures from MV1 crash type.

RESULTS

TEST CASES - After
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Crash types
3 municipalities presented many similarities regarding crash types.
Single vehicle crashes register injuries more often during the weekend.
Most crashes occur in urban environment.
Pedestrian-vehicle collisions are registered in diverse settings.

CONCLUSIONS

TAKE AWAYS

Decision support tool
Scalable crash type matrix for new municipalities.
Countermeasure matrix to apply in other locations.

Future work
Add new municipalities to find and refine other crash types.
Refine the list of countermeasures.
Develop a MCDA that includes other OPT criteria (cost and evolution over time).
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