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01/ Ascendi’s Overview

ASCENDI acts in road infrastructure asset

management, O&M business and toll collection
services

Around $2.6 Billion
global investment

Over 750 km
under operation

Equity stakes in 5
Road Concessions
2 more concessions
under acquisition

A ASECAP DAYS ‘
ascendi




01/ Ascendi’s Overview

Ascendi provides a fully integrated set of road services.

ROAD O&M

MAINTENANCE

MANAGEMENT

TOLL
COLLECTION

' ASECAP DAYS

ascendi =¥

Direct Operations

\ 7 Road Concessions under

operation;

\ 6 All Electronic Tolling
Operations (AET- MLFF);

\ 2 Traditional Tolling Operations

(Manual and Electronic).

5 AET Operations as Service
Provider to Portuguese Road
Agency (IP).
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Context




02/ CO n tEXt ascendi

\ The construction stage is followed by the operation and maintenance cycle;

\ This new cycle demands Quality of Service for users;

\ Regulated by government concession contracts that include
availability penalties;

\ Infrastructure Maintenance becomes a critical activity
for the concessionaire;

\ With one unique and complex objective...
Infrastructure Preservation.
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Nuclear
Components
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Integrates and manages the information

{—‘ @| Management Platform

== || Mobile Platform
| Supports all inspections and site operations

|

.D |

( /:\ Monitoring Systems ]
4

Real time control over the infrastructure's critical points
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03/ SustIMS - Information Architecture asﬁ‘mi

Execution
Occurrences / Works / Verifications

Decision Support
Degradation / Optimization

Conservation / Maintenance
State

Visual Inspections / Auscultations / Monitoring

Modules
Bridges / ITS Equipment / Retaining Walls /
Slopes / Pavements

Motorway Information



03/ SustIMS — Integrated Platforms Lo HE

SUSTIMS
) ! Eo o
3 /i\
| —
Management Road Network ITS EqQuipment Bridges

/] = <D
o _—
[

Slopes Retaining Pavements Occurrences
Walls

| Management Platform — Main Screen

‘@
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03/ SustIMS - Integrated Platforms oL DU

< S EH AT
Concession: | Ascendi Grande Porto v Road: | VRI A ® stretch (O Branch Stretch: | - All - ~ | Bridge Type: | - All - A
Show inactive registers: D
Code = | Description =  Bridge Number = | Start KM =  Location = | Bridge Type T
2 AGPPRT-VRLO00+168.PI1111.0#0.0 VRI - PI1C 20 km 0+168 111 0+168 Aeroporto - S0 Bras Underpass
A AGPPRT-VRLO00+168.PS.10#0.0 VRl - PS1 a0 km 0+168 1 0+168 Aeroporto - Sdo Bras Qverpass
A AGP.PRT-VRLO00D+168PS11.0#0.0 VRl - PS18 a0 km D+168 11 0+168 Aeroporto - S0 Bras Overpass
v AGPPRT-VRLO01+004VU20#00 VRI - Ponte Rio Leca ac km 1+004 2 0+875 Sdo Bras - VILPL Viaduct
A AGPPRT-VRL001+414PS30#00 VRI - PS2 ao km 1+414 sobre o Metro do Porto 3 1+414 S&o Bras - VILPL Overpass
2. AGPPRT-VRL001+588P1.40#0.0 VRl - PI3 ao km 1+588 4 1+608 Sdo Bras - VILPL Underpass
. AGPPRT-VRLO01+865.PS5.0#0.0 VRI - PS4 ao km 1+885 5 1+872 Sdo Bras - VILPL Overpass
A AGPPRT-VRL.O02+092PS6.0#0.0 VRI - PS4A a0 km 2+092 6 2+101 S&o Bras - VILPL QOverpass
A AGPPRT-VRL002+546.P1.7.0#0.0 VRI - PI5 ao km 2+646 7 2+646 VILPL - Custoias Underpass
A AGPPRT-VRLO0Z2+660.VUS.0#0.0 VRI - Viaduto de Acesso ao Aeroporto 9 2+660 Aeroporto - S0 Bras Viaduct
A AGPPRT-VRLO0Z+876.PS80#00 VRI - PS7A ao km 2+876 8 2+876 VILPL - Custoias Overpass
A AGPPRT-VRLOD2+904 PP 81.0#0.0 VRI - PS Pedonal ao km 2+904 81 2+304 VILPL - Custoias Pedestrians Pass
1-120f12items (¥

Management Platform — Inventory Management




T Mapa

PRS-
Mapa  Satélite
Cédigo: AGRPRT-VRI.000+168.PS.1
Descrigdo: VRI - PS1 3
Sublango: Asroport:
Sentido:
Kms: 0+168km - 0+168km
Estado de Conservagi

Dados do mapa ©2016 | Termos de Ut

| Comunicar um efro no mapa

03/ SustIMS — Integrated Platforms Lo HE
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Technicians

P X
b X
X
p 3

Carlos Neves

Nuno Botelho

Jorge Macies

Moninspec

@

A

Planned (] Open [/ InExecution [ Partialy Closed (7] Closed
Today | ¢ | > | [T] December, 2016
sunpay MONDAY TuESDAY WEDNESDAY THURSDAY
27 28 2 30
04 05 06 07
AGPPRT-A AGPPRT- AGPPRT-A
4000+193P5 20400 VRI001+414P53 41000+115PA1
AGPPRT-A AGPPRT- AGPPRT-A

4.003+434P1120 VRI.001+588 P4 41000+378PS2.

1 12 13 14

18 19 20 21
AGPPRT-A AGP PRT-A AGPPRT-A
4.007+437PS27( 4000+343P510; 4000+193PS20:
AGP.PRT-A 4006+986.P1250#0.0
CNEVES

25 26 27 28

01

08

15

22
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ascendl et
X Bridges
D: Week | Month | Agend .
ay eel lont! genda Concession | Ascendi Grande Porto V‘ Road: ‘ VRI V| @ Stretch O Branch
Fea seTuRa Stretch:‘ S0 Brés - VILPL v|
3
AGPPRT- AGPPRT-A ~ - .
VRL000+168P111 4000+183PS20: Bridge TVDE'| - All- V|
AGPPRT-
T Code = Description =  Bridge Type = Lastinspection =
oe 10 AGPPRT-VRLO01+004VU20#0.0  VRI - Ponte Rio Leca ao km 1+004 Viaduct 2016-10-03
AGPPRT-VRLOO1+414 PS3.0#0.0 VRI - P52 20 km 1+414 sobre o Metro do Porte - Overpass 2016-12-06
AGPPRT-VRLO01+588.P1L40#00 VRI - PI3 20 km 1+588 Underpass 2016-12-06
16 17 AGPPRT-VRLO01+865.PS50#0.0  VRI-PS4 20 km 1+865 Overpass 2016-12-06
AGPPRT-VRLO02+092P56.0#0.0  VRI- PS4A 20 km 2+092 Cverpass 2016-13-02
= 2 1-5SofSitems (4
+
i
30

29

Selected Bridges:

o

VRI - PS4 a0 km 1+865)¢ |

(

:::::q
{3

Management Platform — Visual Inspection Scheduler
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" Latitude:
Longtude:

Start Km: 009474
End Km: 003+ 74C

03/ SustIMS - Integrated Platforms

P C*] wa ® Texmo.

Exit

A25 (CP)

Start Km: 0094742
End Km: 003+74C
Latitude:
Longitude:

ERETS)

PDC 2924 Mir; ER1-18(A29/A44) N/S

A25 (CP) )

=l Mobile Platform — Visual Inspections & Occurrences

' ASECAP DAYS

ascendi ==

P v s To0x -+

 Home Schedules

Walls

C*) nas - e
Exit 5OS 1011 Miramar (A20/A44)

RELATORIO DE INSPEGAO VISUAL

Concessso: Ascend Costa da Prata

= @
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COMPONENT LIST:

Guard Rails

Bearings.

Abutments.

Decks

Other Components

Siopes

Piers.

Walls

Safety Rails

Corrices

Expansion Joints

Footway

[
Ponte A25 94740

Abutments

o w

® Jexmo,

=

Visual Inspection Pavements

New Pathology
Survey: FmSart000:68  KmEnd 003101
Type of Pathology

Pathology Le
Multimedia

* s R wea PR

KM Values Maximum; 025054
Concession

Road

Type

Stretch

Direction

Type of Occurrence

Damaged Safety Rails

— N |

=l Mobile Platform — Visual Inspections & Occurrences

Chooze one of the aptions

ascendl

ASECAP DAYS

[ Paris 207 ]




03/ SustIMS - Integrated Platforms

) JASPERSOFT & Library  View,

) Options

* Concession

Ascendi Grande Porto A
* Road

VRI A
Type

Sublango A

* Road Component

VILPL - Custéias A
Bridge Type

Underpass A
* Bridge

VRI - PI5 ao km 2+646 A
Inspection

2016-08-16 11:54:39.0 A

Apply Reset

Inspecdo  Data refreshed 6/0ut/2016 at 20:24:42 §4
Page |1 of 22 P M
RELATORIO DE INSPEGAO VISUAL
CONCESSAQ: Ascendi Grande Porto

AUTO-ESTRADA: VRI
Sublango - VILPL - Custoias

MATRICULA:

AGP.PRT-VRI.002+646.P1.7.0#0.0

' ASECAP DAYS

ascendi

testeopt | Log ot [P

SN
| B

As PDF

As Excel (Paginated)
As Excel

As CSV

As DOCX

As RTF

As ODT

As ODS

As XLSX (Paginated)
As XLSX

Reporting
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i) Options

* Concession

&) JASPERSOFT & L

Ascendi Grande Porto

* Road

VRI

Type

Médio 2) | =

Falta de selagem das fixagdes de Juntas
15

Unidades

Médo

Sublango

* Road Component

VILPL - Custéias

Bridge Type

Underpass

* Bridge

VRI - PI5 ao km 2+646

Inspection

2016-08-16 11:54:39.0

Apply Reset

Médio (2) | 3

Degradagio da camsda de transilo
2

Evoluglo Lenta
Nao cumpre a fungio
Sem consequéncias

Falta de selagem das fixagdes de Juntas

» | Aves |
Unidades

Médio

TALUDES
Taludes_C_1
Observades:

Taludes_D_3
Observagdes:

Bom(1) |

Companente em confomicace

Vegetaglo excessa e Ixo

Patologia:
Quantidade:
Unidade:

E. Manutengio:
E_Conservagio:
Natureza:
Extensdo:

Bom(1) |

Companents em conformicace

Desenvolvimento: -

Fungio :
Caracteri
Observages :

Patologia:
Quantidade:
Unidade:

E. Manutengio:
E. Conservagio:
Natureza:
Extensio:

Bom(1) |

Components em conformicade

Desenvolvimento: -

Fungso :
Caracteristica:

Observagdes :

Exozes0 0= vegetagho

Reporting

Pigina 0 de 22

2016-10-04

Pagna 4de 22

A

ascendi

el (Paginated)

X (Paginated)
X

E

ASECAP DAYS
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) JASPERSOFT & Library,
) Options

* Concession

Ascendi Grande Porto

* Road
VRI

Type
Sublango

* Road Component
VILPL - Custéias

Bridge Type

Underpass

* Bridge
VRI - PIS ao km 24646

Inspection
2016-08-16 11:54:39.0

Apply Reset

Reporting

A

ascendi

RELATORIO DE INSPEGAO VISUAL

CONCESSAO: Ascendi Grande Porto
AUTO-ESTRADA: Ad1
Sublango - EN13 - Zona Industrial da Maia
MATRICULA:

GP.PRT.A41.005+514 TED.D.SL

Talude de Escavacdo ao km 5+514

Data da Inspegéo: 2016-09-27
Cédigo da Inspegdo: SLP413_20160927
Tipo da Inspegéo: Inspegéo Visual

Relatério de Inspe¢do

Matricula: GPPATALI 00S+S14TEDDSL
Dsserigao: Talugs 2 Escavagio 30 im 52514
Concasaso: Ascend Grance Forio

Auto Estrada: Al

Sublango: 13 - Zona ndueirial g Mala
Sentide: Decrescente

Pice: S5t 5472

Detalhes de Inspegio

Tipo de Inspegio Visual Inspeg3o Visual
Data da Inspego 20154827
Executou Sara Sanches

Tipo de Talude Escavagio sm Rocha

Resultados da Inspegio

GP.PRTA41.005+514 TED.D.SL

[ E51ADO DEWANUTENGAO | Vaior | ESTADODE ConservacA | vaior 2N
s > & [ |

' ASECAP DAYS

ascendi

A

ascendi

el (Paginated)

BANQUETAS Bom 1 Bom I

PANOS Bom 1 Wuito Bom 1

DRENAGEM SUPERFICIAL Mau 3 Bom |

DRENAGEM PROFUNDA Mau 3 Bom |

PROTEGAD SUPERFICIAL Bom 1 Muite Bom 1

EQUPAMENTOS Bom 1 Wuito Bom 1 X (Paginated)

v

Data 0 impressie: 2016-10-04 Pigina2de 16 !
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PAV 801 - Infraestrutura Estado: Médio (3.2)

Estado: Medio (3.0)

&) JASPERSOFT &
i) Options

* Concession

Ascendi Grande Porto

* Road

Relatdrio de Inspecio Visual

VRI

Type

Sublango

* Road Component

VILPL - Custéias

Bridge Type

Underpass

* Bridge

VRI - PI5 ao km 2+646

Inspection

2016-08-16 11:54:39.0

Apply Reset

Reporting

- v
— [ —
senmete o oo
Auto Eclrada: Al .
B S— ascendi
sentido: -
ectado Giobat 88 e
gwtament O R
Data Responaavsl Diaa a8 Trab Datainicio  Data Fim Taenico - liragern
2016-08-19 WCORTEREAL 1 2015-08-19 20160819 AMEIRELES
Observagdes para Inspegio.
PAV 801 - Armario Telematica Estado: Muito Bom (1.4)
Comunicagdes Estade: Bom [1.5)
- |
Telematica Estada: Bom [15)
- |
pr——

Infrasstrutura Civil

Infrasstrutura Elstrica

‘Extacko ce comservagho dos Armaros (Exteror € Interron

X

Dom e imprezsdo: 20161004 Fagnazaes

Data ge Imprezzso: 2016-10-04

Pagna3des

el (Paginated)

X (Paginated)

' ASECAP DAYS

ascendi ==
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Relatéri

&) JASPERSOFT

i) Options

* Concession

Ascendi Grande Poi

Risk Assessment - Bridges

Period: 20 years

de Inspecdo Visual

ascendi

A

ascendi

(Paginated)

(Paginated)

Reporting

* Road a 0 OR
VRI R . R p R Q 8 9 10 6 8 19 20
AGP.PRT-VRI.000+168.P1.111.0£0.0 Inferior Passage 2016 2,5 2021 2 B W [S2) [S 0  3 ) 2 [525 f|  E]
Type AGP.PRT-VRI.000+168.PS.1.0£0.0 Superior Passage 2016 ood 2,5 2021 2 |pilleae [ 20 | 2| a2 | 2 | 20 ]2dle2e | 2 | 2
Sublango AGP.PRT-VRI.000+168.PS.1.0£0.0 Passagem Superior 2016 ood 2i5 2021
AGP.PRT-VRI.000+168.PS.11.0£0.0 Passagem Superior 2016 ood 2,5 2019 2 ZUNZROREoN 3 | 3 (3 [ 3 | 3 [NENES
* Road Component AGP.PRT-VRL.001+004.VU.2.0£0.0 Briddge 2016 Medium 25 22 3|3 3la a|a
VILPL - Custoias AGP.PRT-VRI.001+414.PS.3.0£0.0 Passagem Superior 2016 ood 2,5 2 23 3 | 3| 3 | 3 [NaRlNaSicy
AGP.PRT-VRI.001+588.P1.4.0£0.0 Passagem Inferior 2016 ery Good 2,5 2 | 222 52| 2 22| 2
Bridge Type AGP.PRT-VRI.001+865.PS.5.0£0.0 Passagem Superior 2016 ood 2,5 PANORIESSIERR 3 ( 3 | 3 | 3 [NdNEGRIES
Underpass AGP.PRT-VRI.002+092.PS.6.0£0.0 Passagem Superior 2016 ood 2,5
AGP.PRT-VRI.002+646.P1.7.0£0.0 Passagem Inferior 2016 ery Good 2,5 2021 2 |22l 2222222222
* Bridge AGP.PRT-VRI.002+646.P1.7.0£0.0 Passagem Inferior 2016 ood 2,5
M AGP.PRT-VRI.002+876.PS.8.0£0.0 Passagem Superior 2016 Good 2,5 2 3| 3| 3|33 [F4E|EaiNaniNgsiig
VRI - PI5 a0 km 24
AGP.PRT-VRI.002+504.PP.81.020.0 Passagem Pedes 2016 ood 2,5 PRIEPRIESH 3 | 3 | 3 | 3 [ESET
. AGP.PRT-A 4.000+193.PS.2.0£0.0 Passagem Superior 2016 ood 2,5 2 2| EZa 2| 2 |22 e2] 2 |2
Inspection - -
_— AGP.PRT-A 4.000+343.PS.1.0£0.0 Passagem Superior 2016 ood 2,5 DRIEORIES oo RiERIEo AR NEoN 3 (3 |3 (3|3
2016-08-16 11:54:
AGP.PRT-A 4.000+390.PS.3.0£0.0 Passagem Superior 2016 ood 2,5 2020 2RINORIES IED NN ORI ES NN 3 (3 |3 (3|3
Data do Impresséo: 2017-04-27 Pagina2de 3
Apply Res
T v
Dom oe impreasdc: 2016-10-04 Pagna2des Dats de impressSo: 2016-10-04 Pagna3ded

ASECAP DAYS




03/ SustIMS - Integrated Platforms

Parameters

STATE OF
CONSERVATION

DESCRIPTION

VERY BAD

GOOD
VERY GOOD

BAD -

[
1

REASONABLE SafetyRails-Risk 3

Bridge - Risk: 3

e == aany
2 3 4

Q Execute Model

Expansion Joints-Risk: 3

Decision Support — Degradation Prediction

' ASECAP DAYS
PARIS 2017
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03/ SustIMS - Integrated Platforms ascendi 22
=f = | L L Qe
Last inspection date e Interventions suggested Prediction
Conservation State at the time and associated costs Critical Year

as 4
4 4
3s

L

/

=

2017 2017 2018 2018 2020 2021 2022 2023 2024 2025 2026 2027 2028

2023 2030 2031

2032 2033 2034 2035 2036 2037 2038 2035 2040 2041 2042 2043 2044 2045 2046

Individual component performance prediction T o e T ]
A AGP_BRG140_C03 Abutments 10 2017-02-02 3 BA -— -— 2 A
A AGP_BRG140_C04 Bearings 10 2017-02-02 3 2039 2037 2040 42
A AGP_BRG140_C05 Piers 10 2017-02-02 3 -— -— 42
A AGP_BRG140_C06 Decks 10 2017-02-02 3 BPE 2042 2041 2042 2
A AGP_BRG140_C08 Guard Rails 10 2017-02-02 3 A -— -— 2
A AGP_BRG140_C13 Expansion Joints 10 2017-02-02 3 o] 2032 2033 2041 8

Decision Support — Degradation Prediction
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03/ SustIMS - Integrated Platforms ascend
Scenarios = | Cost ¥ | Total Works ¥  lst work month ¥  Final state L
v Scenariol 1.080€ 2 7/2017 268
2/2017 3/2017 4/2017 5/2017 6/2017 7/2017 8/2017 9/2017 10/2017 11/2017 12/2017 1/2018 2/2
Status 271 2.74 287 294 215 215 215 215 215 Status evolution prediction
Works 3 Suggested Interventions
- v
Cost 0g 0 0€ 0€ 800€ 0€ 0€ 0€ 0£ Associated costs
< >
A Scenario 8 4600€ 6 372017 2
A Scenario 9 4600€ 5 3/2017 2 o
A Scenario 10 8.800€ 2 3/2017 225
2 3 4 5 > 1-200f 100items (¥

Each scenario shows the evolution
of the “Status” and “Cost” over the years

Decision Support - Optimization

4
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03/ SustIMS - Integrated Platforms ascend
Scenarios =  Cost =  Total Works ¥ 1st work month =  Final state =
v Scenario 100 144.000€ 9 3/2017 104
2/2017 3/2017 4/2017 5/2017 6/2017 7/2017 8/2017 /2017 10/2017 11/2017 12/2017 1/2018 2/z
Status 14 14 128 122 124 13 113 112 11 108 108 109 1.0 A
Works 8 8 8 8 8 8 8 - 8
Cost 16.000€ o€ 16.000€ 16.000€ o€ 0€ 16.000€ 16.000€ 16.000€ 16.000€ 0€ 0€ 16.
<
A Scenario 8 46500€ 6 3/2017 2
A Scenario 9 4600€ 5 3/2017 2 v
A Scenario 10 8.800€ 2 3/2017 225
2 3 4 5 > 1-200f100items (¥

Each scenario has different intervention plans and evolutions

Decision Support - Optimization

4
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1 W20 Risk

a4
)

2

g
24
1

1072016 2/2017 3/2017 4/2017 5/2017 6/2017 7/2017 8/2017 S/2017 10/2017 11/2017 12/2017 1/2018 2/2018 3/2018 4/2018 5/2018 6/2018 7/2018 8/2018 9/2018 10/2018 11/2018 12/2018 1/2019 2/201S 3/201S 4/201S 5/201S 6/2018 7/2019

Graphical analysis and comparison of scenarios

Decision Support - Optimization
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Node Report
3z Events || . Inclination | 3 Sensor Valued

Battery RSSI Inclination

Teta Psi Phi

Inclination

From | Nov 16, 2015 | To | MNov 28, 2015

Zoom 1m All

(Juoiieurau|

Sunday, Now 22, 05:23
88.5
8

@ Teta: B7.992577
AT e ;
87.5
7

18. Nov 20. Nov 22. Nov 24 NMov 26. Nov 28. Nov

T
I|' %W-M”MWFMW
26. Oct 3. Nov W ASE R~V
A »
Highcharts_com
X Cancel

; o
/:\ Wireless Sensor Network — Walls and Slopes Stability

' ASECAP DAYS
PARIS 2017
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A

ascendi

\ Roadmap

\ Objectives

SUStIMS

\ Challenges
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04/ SustIMS — Ascendi’s Implementation ascend Z25

. Nov.
2012 2015

Obijectives:

 Creation of an integrated a innovative system for infrastructure maintenance
« Easy to adapt to different reality's and rules imposed by other players

* A Scalable and Modular solution Ouge

[ ]
. APRODUCT A d;s"
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04/ SustIMS — Ascendi’s Implementation ascend Z25

. Nov.
2012 2015

Challenges:
* Few systems to benchmark
» Lack of historical inspection data

* The creation and adaptation of the performance/optimization modules

\
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04/ SustIMS — Ascendi’s Implementation ascend Z25

IMPLEMENTATION

Nov. Nov.
2015 2016

Objectives:
* Implementation and adaptation of the solution in Ascendi
 Loading of all the infrastructure's inventory data

« Data migration from legacy systems

\
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04/ SustIMS — Ascendi’s Implementation

Challenges:

« Lack of digital and systematized data

IMPLEMENTATION

Nov.
2015

Nov.
2016

« Amount and detail of the inventory information

\

INVENTORY INSPECTIONS

Bridges 966 ~ 7.000
Pavements (Km) 1.207 ~ 2.500
Retaining Walls & Slopes 4.212 ~ 2.600
ITS Equipment 772

ASECAP DAYS ‘

ascendi
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04/ SustIMS — Ascendi’s Implementation ascend Z25

KICKOFF

Nov.
2016

Objectives:

« Support to the users

» Use of the Mobile Platform by the visual inspection service providers
» Solution stability and the continuous improvement §

* Fine Tuning )

\
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04/ SustIMS — Ascendi’s Implementation ascend Z25

Nov.
2016

Challenges:
 Culture Change
» User adaptation to new tools

» Changing rules of service level agreements »

-
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04/ SustIMS — Ascendi’s Implementation ascendi M
Nov.
2016 L.—m—.
Apr. 1Q.
2017 2018
Objectives:

« Work Management Module

* New functional modules (Drainage / Road Signs and Road Markings)

-
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04/ SustIMS — Ascendi’s Implementation ascendi M
Nov.
2016 L.—m—.
Apr. 1Q.
2017 2018
Challenges:

* All the same but with much more experience

-
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04/ SustIMS — Ascendi’s Implementation

Nov.
2016

PRODUCT

Objectives:
« Commercialization

 Functional & technical partnerships
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Main
Benefits
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|

Maximize Minimize Risk of
Planning & Execution Infrastructure Damage

—

+d

Administrative
Overhead Reduction

Decrease of Paper
Consumption

Quality of Information




SUstiMS

www.ascendi.pt
sustims@ascendi.pt

Watch the promotional video bellow




