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Environmental Impact Rating

Very environmentally friendly
{92-100)
(81-91)

(39.54)

LIFE HUELLAS
released. It allows expert users to

tool has been
adjust project planning according to
sustainability criteria. The tool allows
project  building and provides
different planning alternatives for a
railway infrastructure contruction
project. Knowledge Base management
functions are also included.

Results are shown in two-by-two
comparison graphs, e.g. cost against
environmental impact, cost against
project length, etc.

At the same time, a Virtual Simulator
has been published at LIFE HUELLAS
website. This Open Access tool is

available online, with all the infor-

mation regarding LCA and Social LCA
(SLCA). LIFE HUELLAS
Simulator is intended for spreading

Virtual

the word on sustainable development
and promote the incorporation of
environmental criteria on cons-
truction projects. This kind of tools
pave the way for the use of this or
similar tools for public bodies or
bidders.

A full scientific paper has been
submitted and accepted for publi-
cation on EnviroInfo 2016, a con-
ference on leading environmental
ICT, so project outcomes will be
presented to experts from industry,

research and education.

Gregorio Sainz Palmero
LIFE HUELLAS Coordinator
Fundacion CARTIF



LIFE HUELLAS Project Update:

Sustainability Decision Support Tool Released

Railway infrastructure construction

projects are complex systems.

Implementation of project units
involve a multitude of decisions,
from supplier selection to machinery
The

availability of a methodology to

or execution methods.
promote not only the calcu-
lation of the carbon and water
footprints, but also the analysis

of alternative project unit sche-
duling, will be a substantial
boost in reducing emissions and
impacts of railway infrastructures
construction.

LIFE HUELLAS decision support tool
is based on Multi-Objective Evolutive
Algorithms (MOEA). Evolutive Algo-
% LIFE+ HUELLAS.

Planner for railwav infrastructures
ADMINISTRATOR

B Projects

£ Knowledge Base Infrastructure
PU Management El roOT
Tasks Management
Material Data by country

MIVES

& User Settings

¥ Help

o

n environmental,
nd economic indicators.

=l TRACK INFRASTRUCTURE
[l Earthworks
Remaoval of topsoi
Clearance and land clearing
Embankment
clearings
Transition wedges and technical blocks
fillers located

excavations located

rithms (EA) are adaptive methods,
generally used in problems of para-
meters search and optimization,
based on the principle of survival of

the fittest.

FE HUELLAS tool provides

Sustainability Index based
social

Multi-objective programming can be
considered as part of Operational
Research. It seeks to provide efficient
methods for decision-making on
issues that include diversity of goals,

that are evaluated according to

multiple criteria and where the best
or optimal solution is not evident.
Real
finding solutions that simultaneously

problems usually require
meet multiple performance criteria
which

contradictory. When it

or objectives, can be

is not
feasible to combine the objectives
the
Multi-objective

Optimization Problem (MOP).

of a problem properly,

problem is a

Multi-objective  evolutive algo-
rithms provide a set of non-
dominated feasible solutions, i.e.

satisfying all constraints, providing
different execution alternatives for
the rail infrastructure project being
analyzed.

Project Unit Management

Selected

Earthworks

Infrastructure
Project Unit

HHEBEBHEEEHR

® Logout

structures

Tunnels

Signaling

HEEHEBHEHEE

Page 2

pi ion or terrain [ , gabions, ...}

Layer form
| subalasto
Sewer system

Demolition or deconstruction of other elements

Replacement vials or sidings

Enclosures (fences and closings)

Envircnmental integration
Railway facilities
TRACK SUPERSTRUCTURE

Project Unit management form.

Casket concrete
Arqueta false cat
Casket concrete for cables, viaduc

Prefabricated cable raceway
Channell

4 tubes for cables

wires
rm cable F-type false tunnel
nel

m - Viaduct
] dimensions 30 x 30

ta type F in transition pl

t Pozo cables

Concrete manhole type E wires

LIFE HUELLAS Newsletter



B Pro

1 2 3 4
+ Builder 1020304050607080901C11121314151617181920212223242526272629303132333435363738394041424:
Special Zones
obra Présl%mo 1 Prést:rr{o 5 Inicio tunel Final t
Vertedero 3 Gravera 4 Zonaa
Veriedero 1 Veriedero 4
m Earthmoving m © Capa de forma con material procedente de préstamos

me Excavacion en desmo meTe mo EOTE me Excavag E E

[: ] Superficie desbrozada
Volume: 677831.81 m2.  Unit Perf.:4000mz/day

O Excavacion de tiera vegetal
Volume: 24069.64 m3.  Unit Perf.:1400m3day

mBTerraplenupedrap\en mo EOTerrap\ent

m @ Subbalasto con malerial excavado en la traza
Drainage
ﬁ Demolition
@ Structures
@Tunnel

-t Road restoration
E Barriers m O cerramiento de malla metdlica de simple torsién

E Signaling

ﬁ Ambiental integration m O superiicie ratada con siembra

m [: ] Aportacion y extendido de fierra vegelal en laludes de la explanacion
LIFE12 ENV/ES/D006

Project builder and planner details.
A decision support system (DSS) has kilometer points where the project with equivalent project units or
been developed as a web appli- unit will be executed. Once the different scheduling, optimizing
cation. The user can select a project project is completely defined, the tool project planning and environmental,

unit, assign the value and specify the will provide alternative solutions, social and economic impacts.
Analysis of results: MOEA
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LIFE HUELLAS Virtual Simulator:
An Open Tool for Footprints Calculation

The Sustainable Public Procurement
Initiative (SPPI) is nowadays the key
policy instrument to promote sus-
tainable development and move
towards a green economy that fos-
ters the development of products
and services maximizing social and
The LIFE

HUELLAS project seeks to promote

environmental benefits.

the incorporation of environmental
criteria for public bodies or bidders.

Specifically,
0.2% of global emissions in EU27.

rail transport causes

Infrastructure supposes 28% of these
emissions, half of them caused
during construction. This shows the
high environmental impact of these
activities.

Life cycle assessment (LCA) tech-
niques combined with intelligent
data analysis improves sustainability
of

truction processes as a whole, consi-

railway infrastructure cons-
dering environmental, economic and

social aspects. The goal is to reduce

PROJECT UNITS

1- TRACK INFRASTRUCTURE
1.1 - Earthworks
1.1.1 - Vegetable soll withdrawal
1.1.2 - Scrub clearing
1.1.3 - Embankment
1.1.4- Clearance
1.1.4.1 - By mechanical means.

1.1.4:2- By using explosives

Excavation at clearing site with localized help of explosives and heavy Quantity N

scarifiers

Excavation at clearing site with use of explosive demolition

2- TRACK SUPERSTRUCTURE

Sl
rals

# Configuration :

Quantity 1000] - P

£ Footprints Calculation

This project is supported by the Life:+ Programme of the European Commission
Copyright ©2013-2015 LIFE HUELLAS Project

LIFE HUELLAS Virtual Simulator home page.

of

infrastructure construction

carbon and water footprints
railway
projects from their earliest stages,
i.e. design and planning processes.

Environmental and social impact of
most relevant tasks have been re-

viewed and analyzed in order to set

% Project

Quantity Description

220033 md  Excavation of topsoll

340,154 m°
738,065 m3 Top meter embankment in loans from
Shape layer with material from the excavation of the trace

100,450 m3

44198m3  Subballast with material excavated in the trace

Clearings excavation by mechanical means, without the aid of explosives

4 Environmental Indicators (Impact: 79)

= Carbon Footprint
30,728.27

= Acidification

= Photochemical Smog (POCP) 791.50

= Eutrophization 692016  kgpOg3eq
= Water Footprint 1,461,667.07 13
Indicator Value

Water Footprint 1 - Water -86,080.69 3

Water Footprint 2 - Cooling 1605027 3

401264941 kgGOgeq

kg SOz eq

kg CoHa eq

Environmental Impact Rating

Very environmentally friendly

B |
[l

(92-100)

®1-91)

o~

<

Not environmentally friendly |

Project results on Virtual Simulator.

the impact of railway networks cons-
truction processes. Based on this
information, a tool has been deve-
loped, providing selected specific
footprint values and environmental
& social indicators as open data to
the community.

LIFE HUELLAS project has
formed a threefold (environmental,

per-

economic and social) in-depth
analysis of about 450 rail infras-
tructure project units, considering
more than 520 tasks. For every item,
27 indicators have been calculated.
Results have allowed the deve-
lopment of a series of environmental
impact indicators. An open version
of the called "Virtual

Simulator" is available online, with

tool,

all the information regarding LCA
and Social LCA (SLCA), prevailing the
use of this or similar tools, in order
to promote the incorporation of
environmental criteria for public

bodies or bidders.

Page 4
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NEWS

2nd Project Monitoring Meeting

Boecillo, February 2nd 2016
Another monitoring meeting of LIFE
HUELLAS project was held with the
presence of all project partners. The
monitoring team has reviewed pro-
ject progress, both technically and
financially.

The aim of the project is that railway
infrastructure construction compa-

LIFE HUELLAS at Transport
Research Arena (TRA2016):
6th European Transport Reserch
Conference

Warsaw, April 18-215t 2016

Members of the LIFE HUELLAS
Project consortium attended the
Transport Research Arena 2016
(TRA2016) Conference, the most rele-
vant transport research event at
European level. Held every two

years, it brings together major
players in transport field: resear-
chers, experts, operators, industry

and public autho-rities.

AGENDA

EnviroInfo 2016
Environmental Informatics Conf.
Berlin, September 13-16th 2016
LIFE HUELLAS will the
EnviroInfo 2016 conference, the 3oth

edition of the long standing and esta-

attend

blished international and interdis-
ciplinary conference series on lea-
ding environmental information and
communication technologies. Com-
bining and shaping national and
international activities in the field of
applied informatics and environ-
mental informatics in making the
world a better place for living, the
EnviroInfo conference series aims at

nies become more sustainable.
Therefore, an application based on
life-cycle assessment and Intelligent
Systems has been developed. This
tool provides carbon footprint, water
footprint and other environmental
and social indicators of main railway
infrastructure construction project
units. A good practices manual will

summarise project outcomes.

LIFE HUELLAS at 11th PTEC Forum
Barcelona, April 6th 2016
LIFE HUELLAS attended the 11th
PTEC Forum: Innovation in Mainte-
nance and Adaptation of Existing
Transport Infrastructure to new de-
mands. At the event, a total of 22
R&D and innovation projects related
to transport infrastructure were pre-
sented, LIFE HUELLAS among them.

The work being done in the frame of
LIFE HUELLAS project was pre-
sented at the ses-sion "Reducing the
Transport Carbon Footprint".

The
sessions, strategic sessions, technical

congress also had plenary

sessions, workshops and other

presenting and discussing the state-
of-the-art development on ICT and
environmental related fields.

The Envirolnfo conference series
will be a retrospective on the expe-
the
learned for a better valuation of

riences made and lessons

current trends and future pers-

AN

associated & side events, such as ex-
hibition area and TRA Market-place.
With more than 2000 registered
attendees, TRA 2016 is a unique
event for dissemination of project
with

results and

stakeholders.

contacting

pectives on its basic cross-cutting
concerns like applications of geogra-
phical information systems, environ-
mental modelling and simulation,
risk management, material and
energy flow management, climate
change, tools and database applica-
tions and other aspects with regard
to the main topic ICT and the
environment.

One important goal of this con-
ference is to bring experts from
industry, research and education to-
gether to exchange ideas for solution
of problems in the field on environ-

mental protection and its IT-support.
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LIFE HUELLAS Consortium

The LIFE HUELLAS project (Ref.: LIFE12 ENV/ES/000686,
with the contribution of the European Union LIFE finan-
cial instrument), was granted in the framework of the
2012 Call of the LIFE+ European Programme. Project start
date is October the 1st, 2013 and estimated project end
will be on March 31st, 2017. Consortium is formed by:

- Fundacion CARTIF: (Coordinator) Private, non for pro-
fit, research centre with 20 years of experience resear-
ching in energy, environment, ICT, agrofood, automation,
robotics and computer vision areas. [1]

- VIAS Y CONSTRUCCIONES S.A.: Large construction
firm with over 80 years' experience. Leader in railway
infrastructure construction, it has been involved in every
High Speed line deployed in Spain. [2]

- Ingurumenaren Kideak Ingenieria S.L.: Consulting
firm specialized on industrial ecodesign, sustainable buil-
ding and environmental technical training. It has been
supporting companies and public bodies on environment
innovation applied to products and services improve-
ment since the year 2004. [3]

- Universidad de Granada: The research group “Soft
Computing and Intelligent Information Systems” (SCI2S)
is composed of a number of professors and researchers
with widely recognized expertise in Soft Computing and
Computational Intelligence fields. [4]

LIFE+ is the financial instrument of
the European Union for the envi-
ronment, with a budget of 2,143 M€
for the period 2007-2013. LIFE+
Projects include actions in the field
of nature conservation, climate change, environmental
policy and information and communication on environ-
mental issues in all EU Member States.
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