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Relevance of Sustainable Road Assets Maintenance

= |mprovement of the roads service level
=  Minimization of administration and user costs
= Reduction of environmental impacts; less resources consumption; less energy)

= |mprovement of peoples’ quality of life (peoples’ health)

An integrated approach of plan, design, construction and maintenance of all road assets:

essential to achieve main objectives.
s ;‘l:;' -

Baasic Intermediate

¢ Function ¢ Function
* Non Geometric e Structural

o Safety

e Comfort

e Smart

e Sustainability




=

Infrastructures
Maintenance Optimization

. ol
* Smart and Sustainable Mobility*__ ~

Qe

-l . "\\““\.:

\\\\\ ' & ‘ ._-'



Physical Gap

T
Sanh Sy =

—8— Cost

—#— Budget

—¢— IRl

2002 2004 2006 2008 2010 2012



t Management Systems (PMS)

03

M&R 02

o1

Network level

2030

2025

2018 025

2020 M

2016

Sil S2 S3)

s4

Km

»
»

-

/

Main Components

Geographical Information System

Database

Performance prediction models

ecision support system
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How to develop decision support system for
pavement maintenance optimization?
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Develop DSS pavement maintenance
optimization concept based on GIS
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Objective: generate several possible decision scenarios with the corresponding

ecision Support System-Optimization

information that may help and support the decision maker choices

Mathematical programing

* Linear
 Non-linear
* Geometric
* Integer

* Dynamic

e Stochastic

/
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Qualitative Methods

* Analytic Hierarchy Process

* Fuzzy set theory

* Decision-trees
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Evolutionary Algorithms

* Genetic algorithms
e Artificial neural networks

e Pattern search
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Model

Tools

Predict the IRl & Pavement
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IRI Predicted by SVM (m/km)
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The five basic map layers below
are used in the GIS module

ANALYSIS RESULTS detailed project-level results
project ratings
treatment methods and costs,
AADT, and

spatial location information (such as SegmentNo, NetworkNo,
ProvinceNo, Sta. From and Sta. To, District)

STATEROUTE Based on IIRMS concept (the complete information on state highway
routes in Java Island)

DISTRICT The detailed district information of Java Island

PROVINCE IIRMS Province boundary information

NETWORK Network boundary information
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These five basic map layers include most of the information generated from the
maintenance model results that can be displayed on GIS maps
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, particularly and Artificial Neural Network (ANN) and
Support Vector Machine (SVM) algorithms, proved to be powerful tools
for explore pavement deterioration model. Indeed, these tools were able
to learn with high accuracy the complex relationships between IRl and
their contributing factors. SVM achieved a performance higher than 0.91,
using R? as a performance indicator.

Approach method, by taking advantages
mathematical programming, offers a systematic, easy-to-use approach to
the pavement maintenance optimization. Although only budget
constraint is considered, other constraints could be easily added to the
formulation.

is fully utilized in the decision support system for
pavement maintenance. The GIS technology integrates graphical
information in the GIS maps and the pavement performance model
results obtained from the segment-level and the network-level
seamlessly







