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Profile

As per Decree-Law n. 91/2015 dated 29 May, and taking effects as of 15t June 2015, Rede Ferroviaria Nacional
- Refer, E.P.E. (REFER, E.P.E.) hereby incorporates by merger EP — Estradas de Portugal, S.A. (EP, S.A.) and
becomes a public limited company named Infraestruturas de Portugal, S.A. (IP, S.A.). The merger by
incorporation extincts EP, S.A. and its duties and competences are transferred to IP, S.A..

!‘ Infraestruturas

National Road Network General Concessionaire
Long-term Concession Contract of 75 years (until 2082)
Shareholder Base: Portuguese State (100%)

Mission

Financing, operation and development of the road network integrating the National Road Plan (except the
network under private concession);

The design, construction, financing, maintenance, operation and development of the future road network.

Responsibilities

Fulfilment of performance indicators: Level of Service, Road Safety and Environmental Sustainability
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Classified Roads (9 774 km)
e Principal Itineraries (443 km)
o Complementary Itineraries (1 579 km)
« National Roads (4 465 km)

 Regional Roads (3 287 km)

Declassified Roads (3 814 km)
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Road assets under IP jurisdiction

Bridges and similar structures (5 211)

« Water ducts prevail over other types of
structures (40%)

Earth Retaining Structures (23 551)

Other types of road furniture

« Signalling, drainage, lighting, safety
barriers, etc. (complete inventory)
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Pavement
Management
System
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Pavement Management System overview

Pavements
database
Pavement

description and
historic record

Design and
construction

2003 | Project start
2007 | Production start

Annual
condition
surveys

Pavement
guality data

Performance
model

Pavement
quality
prediction

Strategies
evaluation

Multi-annual
intervention
plans
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Node
Object defining start and end points of each section, placed on junctions, district

limits, change in road classification or change in cross section type.

Section
Basic road network object, serving as minimum unit for a network stretch and used

for survey and analysis purposes

» Section

Node

v
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Database contents

« Road network features
section id, location data, geometric data (per section)
« Traffic data
AADT, heavy vehicle rate, growth rate, axle aggressiveness (per section)
« Pavement condition data (global and parametric)
Quality Index (global) (per section/1000 m/100 m per year)

Condition parameters (longitudinal unevenness, transverse unevenness, area
with cracking, macrotexture, friction) (per section/1000 m/100 m/10 m per year)

« Pavement subgrade bearing capacity (per section)

» Historic record of all pavement interventions, allowing the assessment of the
structural capacity (start and end km, materials, layer thicknesses, etc.)

« Front and rear images (per 10 m per year)
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Laser RST SCRIM

VIZIROAD equipment (visual Laser vehicle collecting SCRIM vehicle collecting wet
surface defects identification  unevenness (longitudinal and skid resistance and
with linear and GPS transverse), macrotexture, macrotexture
referencing) geometry and front and rear
images
Used for project level surveys Used for network surveys Used for network surveys
(over 90% per year) since (partial extent) since 2012

2011
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Besides each individual condition parameter, a global quality index is used:

PAVEMENT QUALITY INDEX

assessed by the
automatic evaluation automatic evaluation operator

|Q = f (longitudinal unevenness, transverse unevenness and cracking)

1Q, =5xe *%%%%" _0 002139 xR,* - 0.03x(C, )**

PAVEMENT QUALITY RANK

Good: IQ >3.5 Fair: 25<1Q < 3.5 Poor: 1.5<1Q <25 Bad: IQ<1.5

NON-STRUCTURAL MAINTENANCE < » STRUCTURAL MAINTENANCE
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Pavement quality

12%

68%

average quality = 2.9

2015 data
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DATA VISUALISATION

Section general information

Identificacio

Identifica no ponto indicado com o botdo da direita do rato os elementos do mapa.
Coordenadas no ponto no sistema ETRS 1989 Portugal TMOG: 53 673,-40 087
Seleccione elemento da lista para o selecconar no mapa e consultar detalhes.

Camada

) |Gestsio & Conservacio de Vias | Seccies de Via | Seccdes

4 mostrar camin

Detalhes do elemento seleccionado:

Inicio

Descrigdo Inicio

Transparéncia:

4 @ Gestao e Conservaciao de Vias
4 @ Qualidade dos Pavimentos
4 @ 2014

== Hom - I maior 3.5
== Razodvel - IQ entre 2,5 e 3,5
=== Mediccre - IJ entre 1,5 e 2,5

mmm Mau - I menor 1,5

b 2013
b 2012

2011
b 2010
b 2009

Global quality overview
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4 @ Gestdo e Conservacgao de Vias
Qualidade dos Pavimentos
4 @ Par@metros Inspegdo Pavimentos
» @ Marcos km
& Fendilhamento
4 @ Irregulandade Transversal
@ Rodeira-média
@ Rodeira-direita
@ Rodeira-esquerda
4 @ Irregulandade Longitudinal
& IRI-médio
@ IRI-direito
@ [RI-esquerdo
@ Macro-textura

Histonco de intervengies

Front and rear image visualisation
(clickable location or per km selection)

Videografia

Data: 10-10-2013

Dynamic
segmentation
according to
visualisation scale
(section, 1000 m, 100 m
and 10 m for all
parameters)
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Linear visualisation for condition parameters

Agregagdoem:  |co(EN1): Secc3o E380 - km 151.480 a km 164.210. Extensi0=12.925 km . ) o
BT Inspeccao em 06/08/2012 - sentido crescente Statistical analysis for condition parameters
g 180;' Irregularidade longitudinal - IRI médio (mm/km): 2480 Agregaca 100 m
pere daextensie 5000 Agregagioem: | |0o(EN1): Seccio E380 - km 151.480 a km 164.210. Extens30=12.926 km
© 1000 m Inspeccao em 06/08/2012 - sentido crescente

RESUMO 11 <= 5000 mmykm 100 @ 100

7000 0s. A ¢do em trog 10m

R dos para

IRI <= 4500 mm/km 100

IRI <= 4000 mm/km 97 o000
RESUMO IRI médio (mm/km)
TEXTURA

IRI <= 3000 mm/km 74

TRI <= 3500 mm/km 89
5000 RI
{ 2.5%%
(e 259%

110

= RODEIRAS
IRI <= 2500 mm/km 52 2000
IRI <= 2000 mm/km 34 /\ \ TEXTURA
IR <= 1500 mm/km 8 3000 a /
_J/ é/_\-‘x PERFIS B IRl menor 1500 mm/km: 2.320 km(18.19%)
200 T~ N = IRl entre 1500 € 2500 mm/km: 5.525 km(43.32%)
/V IRI esquerda IRI entre 2500 e 3500 mm/km: 2.850 km(22.34%)
IRI entre 3500 e 4500 mm/km: 1.290 km(10.11%)
22.34% I—'
itg 1000 IRI entre 4500 e 5300 mm/km: 0.440 km(3.45%)
IRI maior 5500 mm/km: 0,330 km(2.59%)
00 6+500 7+000 7+50
Escala Grafica (Km) I159
Marcos Observados ﬁ 158

Curva Direita; Raio<=50

Recta: Raio=10 000

CURVATURA

Curva Esquerda: Raio<=50

Cross section visualisation for each 10 m

Agregacio em: IC2(EN1}: Seccdo E380 - km 151.480 a km 164.210. Extensao=12.925 km
© 1000 m Inspeccéo em 06/08/2012 - sentido crescente

100 . _ N N .
m Perfis transversais médios em trocos de 10m. | Filtrarpor @ Abcissas () Kms Dispor de cima para baixe.

- Abcissas em metros. Ordenadas em millmetros. De U2 12825 E] ‘-' ) Ajuda
automatically Resuno = :

0+030
- 20
0+040 10

RODERAS Km151+479 | 0
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(per section per year)
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Aid to routine maintenance planning by identifying sites needing actions

Agregacioem: EN3: Seccdo E797 - km 0.000 a km 10.436. Extensio=10.641 km
N0 Inspeccao em 17/09/2013 - sentido decrescente
I i itudinal - IRI médio ( 11850 A ¢do em trogos de 10 m

Perc da a 8000,
RESUMO IR <= 5000 mm/km 99
7000!
171 <= 4500 mm/km 99
IRl <= 4000 mm/km 98 o0
IR <= 3500 mm/km 96
5000
IR <= 3000 mm/km 93
IRl <= 2500 mm/km 8 . : H H
IRI <= 2000 mm/km 71 = hlgh |Ong|tUd|naI
Il <= 1500 mm/km 35 3000
unevenness
/V IRI esquerda 2000
AN F R dieito 1000
0|

8+400 84500 8+600 8+700 8+800

Escala Grafica (Km)

Marcos Observados
Curva Direita: Raio<=50 4 @ FENDILHAMENTO_10

— =all sther values>

Recta Raio=10 000
= grav.i-fenda isclada

CURVATURA

Curva Esquerda: Raio<=50
grav.2-fendas abertas, ramificadas

T grav.2-pele de crocodilo

Irreqularidade Transvarsal
4 B Irregularidade Longitudinal
4 @ IRI-médio

4 @ RI_i0

<all other values>

=== IRI menor 1500 mm/km

area with alligator
cracking

1RI entre 1500 2 2500 mm/km
IRI entre 2300 & 3500 mm/km
1RI entre 2500 = 4500 mm/km
IRI entre 4300 & 5500 mm/km

=== IRI maicr 5500 mm/km
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Pavement performance modelling allowing the early identification of

future maintenance needs
Network-wide future pavement condition evaluation

3.76 3.68 3.65 3.63 3.61 3.60 3.58 3.57 B 3.54 3.53
4.10 3.97 3.92 3.88 3.84 3.81 3.79 3.76 3.74 371 3.69

I I O I I T A
4.10 3.97 3.92 3.88 3.84 3.81 3.78 3.76 3.73 371 3.68

N idade d lidad ista [
Alternativa Ano int. Tipo Custo ,le 5 T = Vida dtil e SN
intervengéo 2012 2014 2016 2018 2020
base = = = 2014 = 2,68 2,36 1,82 104 0,00
A 2012 2 270.209,52 € 2020 8 410 4,01 373 3,23 2,45
B 2014 3 639.626,40 € posteriora 2030 >16 anos 2,68 4,10 4,01 392 3,84
c 2016 4 980.978,04 € posteriora 2030 »>14anos 2,68 2,36 4,10 3,00 3,03
I
5,00
Alternativa Ano int. Tipo 450

4/»| 2012 4| 2

4|»| 2014 4[| 3

4)r| 2016 v 4

0,00 T T T T T T T T T
@ = M m = WM W K ®m @ O oo oNoMm o= WoW o~ @ @ O
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& O @©F@ 0 @ @ O ‘o o @ e g @ O a @ g g a9
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——— Int. Tipo 2 em 2012 (&) - Int. Tipo 3 em 2014 (B)
Inicio da andlise 2010 —— Int. Tipo 4 em 2016 (C) ——Sem intervencdo
e [ il Minimo de Qualidade —— Nivel de Intervencdo Recomendada

Performance assessment of different maintenance alternatives
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Budget optimisation and prioritisation of maintenance interventions

e Heuristic method to rank
Interventions and assign Annual
them to each analysis A
year according to the

expected budget

 Ranking is made based
on two criteria:
Investment/traffic
demand ratio (35%) L
and the road condition
deterioration rate
(65%)

 The resultis a 5-year

maintenance plan, n n+1 a2 n+3
designed to meet

strategic quality

targets

Analysis year (n)
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Final remarks

The recent IP SGPav developments contributed decisively to its
consolidation

by eliminating the subjectivity in the collection of condition
parameters

by the extent of the information available (annual network
coverage over 90%)

It resulted in a wider SGPav recognition, not only from its everyday
users, but also from top management
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Open challenges

Given the heterogeneity of the IP network (hierarchy, traffic demand
and attributes), several challenges arise

 Forecasting road condition efficiently
« Performance indicators enhancement

 Decision-support improvement

Common asset management framework for both road and rall
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Rodovia e Ferrovia

Juntos encurtamos distancias.




