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INTRODUCTION

/ Road Administration:

/ Road Administration:

A24

A16
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SELECTED ROADS AXES

/ Road type: Flat and Urban Motorway

/ Length: 22,9 km

/ High Traffic (AATD)

A16
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SELECTED ROADS AXES

/ Road type:
Mountainous and Rural motorway

/ Length – 156 km

/ Low Traffic (AATD)

A24
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SELECTED ROADS AXES

/ A16
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SELECTED ROADS AXES

/ A24
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AXIS 1: A16

/ Road type: Urban Motorway

/ Length: 22,9 km

/ Cross section: 2 or 3 lanes per 
direction plus emergency lane, 
central median with concrete barrier;

/ Junctions: 15 grade-separated 
interchanges inside the motorway

/ Timeframe for the data: 2018 to
2020.
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AXIS 1: A16 – Segmentation

Toll Station Areas
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AXIS 1: A16 – Data Colection

ArcGIS Tools
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AXIS 1: A16 – Results

Proactive Methodology

➢ Ascending direction (C)
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AXIS 1: A16 – Results

Proactive Methodology

➢ Descending direction (D)
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AXIS 1: A16 – Results

Reactive Methodology

➢ Ascending direction (C)
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AXIS 1: A16 – Results

Reactive Methodology

➢ Descending direction (D)
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AXIS 1: A16 – Results

Integration

➢ Ascending direction (C)
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AXIS 1: A16 – Results

Integration

➢ Descending direction (D)
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AXIS 1: A16 – Results

Integration

➢ Final Results

Length (km)

Direction C 23

Direction D 23

Total 46 %

Class 1 0,00 0%

Class 2 9,53 22%

Class 3 24,02 56%

Class 4 4,60 11%

Class 5 5,12 12%
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AXIS 2: A24

/ Road type: Rural  Motorway

/ Length: 30,3 km

/ Cross section: 2 or 3 lanes 
per direction, plus emergency lane;

Pedras Salgadas

Fortunho

A7

Vila Pouca Aguiar
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AXIS 2: A24

Proactive Methodology

/ Segmentation based on 
Roughly Homogenous Sections:

▪ Number of lanes; 
▪ AADT;
▪ Bridges > 400 m; 
▪ Speed constant at 120 Km/h
▪ Terrain Type: Mountainous
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AXIS 2: A24 – Results

Proactive Methodology

L 1 2 3 4 5 6 /100

I Pedras Salgadas - A7 C 34 400 35 800 1 400 1,000 0,765 0,932 1,000 1,000 1,000 71,325

II Pedras Salgadas - A7 C 35 800 40 000 4 200 1,000 0,311 0,928 1,000 1,000 1,000 28,817

II.1 Pedras Salgadas - A7 C 40 000 45 000 5 000 1,000 0,431 0,938 1,000 1,000 1,000 40,428

III A7 - Vila Pouca de Aguiar C 45 000 45 600 600 1,000 0,961 0,887 1,000 1,000 1,000 85,174

IV Vila Pouca de Aguiar - Fortunho C 45 600 46 900 1 300 1,000 1,307 0,871 0,767 1,000 1,000 87,356

V Vila Pouca de Aguiar - Fortunho C 46 900 48 300 1 400 1,000 0,961 1,000 1,000 1,000 1,000 96,061

VI Vila Pouca de Aguiar - Fortunho C 48 300 48 800 500 1,000 0,875 0,877 1,000 1,000 1,000 76,731

VII Vila Pouca de Aguiar - Fortunho C 48 800 53 000 4 200 1,000 0,383 0,947 1,000 1,000 1,000 36,257

VIII Vila Pouca de Aguiar - Fortunho C 53 000 53 900 900 1,000 0,884 0,941 1,000 1,000 1,000 83,206

IX Vila Pouca de Aguiar - Fortunho C 53 900 54 800 900 1,000 0,428 1,000 1,000 1,000 1,000 42,808

X Vila Pouca de Aguiar - Fortunho C 54 800 56 200 1 400 1,000 0,268 0,964 1,000 1,000 1,000 25,801

XI Vila Pouca de Aguiar - Fortunho C 56 200 60 200 4 000 1,000 0,922 0,923 1,000 1,000 1,000 85,088

XI.1 Vila Pouca de Aguiar - Fortunho C 60 200 64 700 4 500 1,000 0,907 0,907 1,000 1,000 1,000 82,187

no. Subsection

D
ir

ec
ti

o
n

LW RS CU IC PB OCPki PKf

Length of 

motorway 

segment (m)

RF NWA 

Score 

Estimation

➢ Ascending direction (C)
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AXIS 2: A24 – Results

Proactive Methodology

➢ Descending direction (D)

L 1 2 3 4 5 6 /100

I Pedras Salgadas - A7 D 34 400 38 600 4 200 1,000 0,784 0,907 1,000 1,000 1,000 71,139

I.1 Pedras Salgadas - A7 D 38 600 43 600 5 000 1,000 0,792 0,949 0,916 1,000 1,000 68,810

II Pedras Salgadas - A7 D 43 600 45 000 1 400 1,000 0,458 0,949 1,000 1,000 1,000 43,458

III A7 - Vila Pouca de Aguiar D 45 000 45 600 600 1,000 0,118 0,887 1,000 1,000 1,000 10,460

IV Vila Pouca de Aguiar - Fortunho D 45 600 46 900 1 300 1,000 0,431 0,871 0,813 1,000 1,000 30,519

V Vila Pouca de Aguiar - Fortunho D 46 900 48 300 1 400 1,000 0,960 1,000 1,000 1,000 1,000 95,969

VI Vila Pouca de Aguiar - Fortunho D 48 300 54 200 5 900 1,000 0,818 0,942 1,000 1,000 1,000 77,019

VII Vila Pouca de Aguiar - Fortunho D 54 200 55 200 1 000 1,000 0,790 0,974 1,000 1,000 1,000 76,973

VIII Vila Pouca de Aguiar - Fortunho D 55 200 60 000 4 800 1,000 0,489 0,933 1,000 1,000 1,000 45,631

VIII.1 Vila Pouca de Aguiar - Fortunho D 60 000 64 700 4 700 1,000 0,414 0,909 1,000 1,000 1,000 37,591

no. Subsection
D

ir
ec

ti
o

n
Pki PKf

Length of 

motorway 

segment (m)

RF NWA 

Score 

Estimation
LW RS CU IC PB OC
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AXIS 2: A24 

Reactive Methodology

/ (Roughly) Homogenous Sections

/ Accident Data – 5 years

/ Reference Population Group:
Portuguese motorways A23; A4; A25

A4
A24

A25

A23
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AXIS 2: A24 – Results

Reactive Methodology

➢ Descending direction (D)

L ANSR Status

I Pedras Salgadas - A7 C 34 36 1,400 2 608 0 Low risk
II Pedras Salgadas - A7 C 36 45 9,200 2 608 2 Unsure
III A7 - Vila Pouca de Aguiar C 45 46 0,600 1 844 0 Low risk
IV Vila Pouca de Aguiar - Fortunho C 46 47 1,300 1 700 2 Unsure
V Vila Pouca de Aguiar - Fortunho C 47 49 1,900 1 700 2 Unsure
VI Vila Pouca de Aguiar - Fortunho C 49 53 4,200 1 700 1 Unsure
VII Vila Pouca de Aguiar - Fortunho C 53 54 0,900 1 700 0 Low risk
VIII Vila Pouca de Aguiar - Fortunho C 54 56 2,300 1 700 4 Unsure
X Vila Pouca de Aguiar - Fortunho C 56 65 8,500 1 700 4 Unsure

PKf

Length of 

motorway 

segment (Km)

NWA 
Reactive 

Final ranking

AADT

Md 2016-2020

By direction

No accidents 

with fatalities

2016-2020
no. Subsection

D
ir

ec
ti

o
n

Pki

L ANSR Status

I Pedras Salgadas - A7 D 34 44 9,200 2 608 2 High risk
II Pedras Salgadas - A7 D 44 45 1,400 2 608 1 Unsure
III A7 - Vila Pouca de Aguiar D 45 46 0,600 1 844 0 Low risk
IV Vila Pouca de Aguiar - Fortunho D 46 47 1,300 1 700 0 Low risk
V Vila Pouca de Aguiar - Fortunho D 47 48 1,400 1 700 0 Low risk
VI Vila Pouca de Aguiar - Fortunho D 48 55 6,900 1 700 1 Unsure
VIII Vila Pouca de Aguiar - Fortunho D 55 65 9,500 1 700 2 Unsure

NWA 
Reactive 

Final rankingno. Subsection
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Start 

(chainage)

Segment 

End

Length of 

motorway 

segment (Km)
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Md 2016-2020

By direction

No accidents 

with fatalities

2016-2020

➢ Ascending direction (C)
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AXIS 2: A24 – Results

Integration

➢ Ascending direction (C)

Len L

I Pedras Salgadas - A7 C 34 400 35 800 1400 Intermediate Risk I Pedras Salgadas - A7 C 34,400 35,800 1,400 Low risk class 2

II Pedras Salgadas - A7 C 35 800 40 000 4200 High Risk II Pedras Salgadas - A7 C 35,800 40,000 4,200 Unsure class 5

II.1 Pedras Salgadas - A7 C 40 000 45 000 5000 High Risk II.1 Pedras Salgadas - A7 C 40,000 45,000 5,000 Unsure class 5

III A7 - Vila Pouca de Aguiar C 45 000 45 600 600 Low Risk III A7 - Vila Pouca de Aguiar C 45,000 45,600 0,600 Low risk class 1

IV
Vila Pouca de Aguiar - 

Fortunho
C 45 600 46 900 1300 Low Risk IV Vila Pouca de Aguiar - Fortunho C 45,600 46,900 1,300 Unsure class 2

V
Vila Pouca de Aguiar - 

Fortunho
C 46 900 48 300 1400 Low Risk V Vila Pouca de Aguiar - Fortunho C 46,900 48,300 1,400 Unsure class 2

VI
Vila Pouca de Aguiar - 

Fortunho
C 48 300 48 800 500 Intermediate Risk VI Vila Pouca de Aguiar - Fortunho C 48,300 48,800 0,500 Unsure class 3

VII
Vila Pouca de Aguiar - 

Fortunho
C 48 800 53 000 4200 High Risk VI Vila Pouca de Aguiar - Fortunho C 48,800 53,000 4,200 Unsure class 5

VIII
Vila Pouca de Aguiar - 

Fortunho
C 53 000 53 900 900 Intermediate Risk VII Vila Pouca de Aguiar - Fortunho C 53,000 53,900 0,900 Low risk class 2

IX
Vila Pouca de Aguiar - 

Fortunho
C 53 900 54 800 900 High Risk VIII Vila Pouca de Aguiar - Fortunho C 53,900 54,800 0,900 Unsure class 5

X
Vila Pouca de Aguiar - 

Fortunho
C 54 800 56 200 1400 High Risk X Vila Pouca de Aguiar - Fortunho C 54,800 56,200 1,400 Unsure class 5

XI
Vila Pouca de Aguiar - 

Fortunho
C 56 200 60 200 4000 Low Risk X Vila Pouca de Aguiar - Fortunho C 56,200 60,200 4,000 Unsure class 2

XI.1
Vila Pouca de Aguiar - 

Fortunho
C 60 200 64 700 4500 Intermediate Risk XI.1 Vila Pouca de Aguiar - Fortunho C 60,200 64,700 4,500 Unsure class 3

NWA Proactive Final ranking NWA Reactive Final ranking

NWA Integrated
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AXIS 2: A24 – Results

Integration

➢ Descending direction (D)

Len L

I Pedras Salgadas - A7 D 34400 38600 4200 Intermediate Risk I Pedras Salgadas - A7 D 34,400 38,600 4,200 High risk class 4

I.1 Pedras Salgadas - A7 D 38600 43600 5000 Intermediate Risk I.1 Pedras Salgadas - A7 D 38,6 43,6 5,000 High risk class 4

II Pedras Salgadas - A7 D 43600 45000 1400 High Risk II Pedras Salgadas - A7 D 43,600 45,000 1,400 Unsure class 5

III A7 - Vila Pouca de Aguiar D 45000 45600 600 High Risk III A7 - Vila Pouca de Aguiar D 45,000 45,600 0,600 Low risk class 2

IV
Vila Pouca de Aguiar - 

Fortunho
D 45600 46900 1300 High Risk IV Vila Pouca de Aguiar - Fortunho D 45,600 46,900 1,300 Low risk class 2

V
Vila Pouca de Aguiar - 

Fortunho
D 46900 48300 1400 Low Risk V Vila Pouca de Aguiar - Fortunho D 46,900 48,300 1,400 Low risk class 1

VI
Vila Pouca de Aguiar - 

Fortunho
D 48300 54200 5900 Intermediate Risk VI Vila Pouca de Aguiar - Fortunho D 48,300 54,200 5,900 Unsure class 3

VII
Vila Pouca de Aguiar - 

Fortunho
D 54200 55200 1000 Intermediate Risk VII Vila Pouca de Aguiar - Fortunho D 54,2 55,2 1,000 Unsure class 3

VIII
Vila Pouca de Aguiar - 

Fortunho
D 55200 60000 4800 High Risk VIII Vila Pouca de Aguiar - Fortunho D 55,200 60,000 4,800 Unsure class 5

VIII.1
Vila Pouca de Aguiar - 

Fortunho
D 60000 64700 4700 High Risk VIII.1 Vila Pouca de Aguiar - Fortunho D 60 64,7 4,700 Unsure class 5

NWA IntegratedNWA Proactive Final ranking NWA Reactive Final rankingno. Subsection
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(chainage)
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AXIS 2: A24 – Results

Integration

➢ Final Results

Length (Km) % of Analyzed section

Class 1 2,000 1%

Class 2 10,900 8%

Class 3 11,900 9%

Class 4 82,200 62%

Class 5 26,600 20%
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Main Conclusions

/ Lengthy process Data collection, segmentation and data assessment (a high level of detail is required)

/ Data Availability Access to construction data in older roads may not be possible 

/ User-Friendly Excel Tools A significant amount of operations are needed before entering the data on 
the tools, namely on NWA- Proactive

/ NWA-Proactive Parameters 
Lane Width, Roadside distance, Curvature are parameters which are very difficult to change in a road 
already operating
Roadside parameter penalizes significantly reduced roadside width, despite the existence of safety 
barriers

/ It would be useful if different intervention scenarios could be simulated to assess the impact on the NWA 
results
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