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INTRODUCTION

INTRODUCCION



Sociedad Andnima de Obras y Servicios (COPASA) has
considerable experience of railway-related works. Since
COPASA was founded it has had its own specific machinery
and human resources with experience in this sector, to give
the company a decidedly railway-focused flavour. The firm’s
strategic business decisions, image and brand have always
been driven by striving for and securing a key position in the
market for this type of infrastructure.

We have devoted ourselves to all kinds of works to plan and
configure the rail network that we see today:

« From small, isolated actions to deal with incidents affecting
gear on low-traffic lines to major multiyear maintenance
contracts on key links and High-Speed lines.

¢ From minor changes to platforms and superstructure to
the renovation of large dual-track sections, rearranging and
rehabilitating all the track yards at the stations en route.

¢ By building new platform and infrastructure sections for
the main High-Speed links, involving major earthworks, long
tunnels and slim viaducts.

* With major track assembly contracts on all Spain’s High-
Speed railway lines.

* And including the building of key complexes for the ope-
ration and exploitation of rail traffic, such as assembly and
maintenance bases, sidings and the repair of rolling stock,
passenger stations, traffic-control buildings, maintenance
workshops and freight terminals.




It is therefore impossible for COPASA not to come to mind
whenever we discuss the morphology and layout of today’s
rail network, as the firm is active in all parts and provinces
of Spain, working on an ongoing basis with all the country’s
railway authorities and clients, and being the go-to specialists
whenever major railway challenges are being faced.

Here is COPASA’s railway history, presenting a brand and
concept of a company that is committed to the development of
the infrastructure that a country defines and determines.

This document will give you a clear picture of the process
of thorough modernisation that the Spanish rail network
has undergone in recent decades. You will see how a spin-
dly, winding, trundling black-and-white map, covered in
nineteenth-century steam and soot, has been turned into a
colourful, sustainable tapestry continually crossed by silent
arrows flashing by at 350 km/h. And you will be able to see
and appreciate just how all this effort and dedication has made
Spain a world benchmark in the High-Speed railway infras-
tructure and services sector...

... And COPASA was there ...
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Por todo ello, podemos afirmar que resulta imposible no
pensar en COPASA cuando se habla de la morfologia y
constitucion de la red ferroviaria actual, actuando en todas las

areas geograficas y provincias del pais, con presencia continua

en todas las administraciones y clientes ferroviarios, y siendo
especialistas de referencia a la hora de afrontar los grandes
retos que el tren ha dispuesto sobre el tablero.

Les presentamos aqui la historia ferroviaria de COPASA. Les
presentamos aqui una marca, una idea de empresa comprome-
tida con el desarrollo de las infraestructuras que un pais define
y determina.

A través de este documento ud. podré obtener un concreto
analisis de la modernizacion completa que la red ferroviaria
espafiola ha sufrido en las Gltimas décadas. Podrd comprobar
como un escueto, tortuoso y traqueteante mapa en blanco
y negro, salpicado de vapor y carbonilla del siglo XIX, se
ha transformado en una colorida y sostenible piel de toro
saeteada por continuas flechas silenciosas disparadas a 350
km/h.. Y podra entender e interpretar como todo ese esfuerzo
y dedicacion nos ha convertido en la actualidad en un pais de
referencia mundial en el sector de las infraestructuras y los

servicios ferroviarios de Alta Velocidad ...

... Y COPASA estuvo alli ...
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OBRAS FERROVIARIAS

OBRAS DE RENOVACION DE VIA



lementary works for track renewal. Alsasua — Tolosa, Navarra

Obras complementarias de renovacién de via. Alsasua — Tolosa, Navarra

These works purpose is to renovate the track and supple-
mentary infrastructure works between the towns of Alsasua
y Tolosa. The dual electrified line will maintain the height
of the existing catenary and track level, at stations and halts
as well as on the rest of the section. The track gear and
platforms will therefore be unaffected. The section includes
Alsasua, Cegama, Brincola, Zumarraga, Beasain, Legorreta
and Tolosa stations.

The most sensitive part of these works is the tunnel inte-
riors, occupying a total of 8,500 m, particularly the Oazurza

SPAIMN

Client: Ministry of Development.
Secretariat of State for Infrasfructure
and Transport
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tunnel, which is nearly 3 km long, and the Otzaurte tunnel (1,156 m). In all the tunnels the platform
will be lowered, non-pollutant geotextile laid, side walls rebuilt and the necessary drainage works
carried out.

m, destacando el de Oazurza, con casi 3 km de longitud y el de Otzaur n 1.156 m. En todos ellos

se realiza el rebaje de la plataforma de geotextil anticontaminante, reconstruccion de

hastiales y ejecucion de las obras de drenaje necesario.

In general, the entire platform will be covered with non-
pollutant geotextile, walls will be built in areas prone to co-
llapse, unstable cuttings will be strengthened and walkways
rehabilitated. In addition, an overpass will be demolished as
it does not meet the current headroom requirements, with
a new one to be built nearby. A metal viaduct will also be
replaced by a new structure in order to be able to lift the
current speed limit there. Concrete single-block sleepers
will replace the existing ones, with akoga timber sleepers to
be used in the tunnels.

Con caracter general, se dotard a toda la plataforma de

geotextil anticontaminante, se construirdn muros en zonas

de desprendimientos, se trataran los taludes inestables y
rehabilitaran los paseos. Ademas de todo ello,

un paso superior que no cumple las actuales normas de
galibo y se construira uno nuevo en las inmediaciones. Del
mismo modo, se sustituird un viaducto metdlico existente
por una nueva estructura, evitando asi la actual limit

de velocidad en dicho paso. En lo referente a las traviesas,
se prevé sustituir las existentes por traviesas de hormigén
monoblock, mientras que en los tuneles seran de madera

de akoga.
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Sustitucién de aparatos de via. Medina del Campo — Fuentes de Ofioro, Salamanca

SPAIM

Client: Ministry of Development.
Renfe

Cliente: Ministerio de Fomento.

Renfe
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These Works for the Spanish National Rail Network (Renfe)
consisted of replacing eleven C-type diversions and elimina-
ting the corresponding dilation apparatus, installing points
heaters and renovating the electro-hydraulic switches.

This work was done at El Campillo, Cantalpino, El Pedroso de
la Armufia and Gomecello stations, also renewing the sleepers
with MR-93 concrete single-block units.

Esta obra, realizada por encargo de la Red Nacional de Ferro-
carriles Espafioles (Renfe), consistio en la sustitucion de once
desvios tipo A por aparatos tipo C, asi como la supresion de
los aparatos de dilatacion correspondientes y la instalacion de
los calefactores de aguja y la renovacion de los accionamien-
tos electrohidraulicos.

Estas actuaciones se llevaron a cabo en las estaciones de El
Campillo, Cantalpino, El Pedroso de la Armufia y Gomecello,
habiéndose realizado asimismo la renovacién de traviesas
mediante la colocacion de traviesas de hormigén monoblock
MR-93.




As Gomeznarro station would disappear as such, being con-
verted into a halt, all the diversions, sidings and end-buffer
tracks had to be removed.

The replacement of the level crossing at km 196.600 on the
Madrid — Hendaya line with a new overpass was resolved by
building a single-span structure of prestressed beams resting
on reinforced-concrete abutments.

Dado que la estacion de Gomeznarro desaparece como tal,
convirtiéndose en apeadero, es preciso levantar todos los
desvios, vias de apartado y vias topera.

En cuanto a la eliminacion del paso a nivel existente en el P.K.
196/600 de la linea Madrid — Hendaya y la construccion de
un paso superior, éste se resuelve mediante la construccion de
una estructura de un solo vano constituido por vigas pretensa-
das sobre estribos de hormigén armado.

The works mostly consisted of straightening the curve at
the Madrid — side head at Ataquines station to permit a top
speed of 220 km/h, and replace the five diversions at this head
with weldable type-P diversions. It was also necessary to
remove the diversions and replace the track at the two heads
at Gomeznarro station, as well as replacing the existing level
crossing on the road into town with an overpass.

The works also included changes to the electrification insta-
llations at Ataquines station, and possible modifications to the
safety installations at the Ataquines interlock system.

Los trabajos a realizar consisten principalmente en la rectifica-
cion de la curva en la cabecera lado Madrid en la estacion de
Ataquines, de modo que permita una velocidad de 220 km/h y
la sustitucion de los cinco desvios de esa cabecera por desvios
soldables tipo P. Asimismo, es necesario el levante de los
desvios y reposicion de via de las dos cabeceras de la estacion
de Gomeznarro, ademas de la sustitucion del paso a nivel
existente en la carretera al nucleo urbano por un paso superior.
Se llevan a cabo también las modificaciones de las instalacio-
nes de electrificacion de la estacion de Ataquines, asi como
las posibles modificaciones de las instalaciones de seguridad
sobre el enclavamiento existente en Ataquines.
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Renovacion de via e instalaciones de electrificacion vy sustitucion de aparatos de via en la
estacion de Ataquines. Remodelacion de la estacion de Gomeznarro, Valladolid

SPAIM

Client: Private

Cliente: Privado




The works are to be carried out from mileage point 46+029 to mileage point
75+93, on the Sagunto — Teruel — Saragossa line, with the purpose of adapting
the infrastructures for the High Speed Line in the North-east corridor.

Covering almost 30 km, the line runs at grade, with nine tunnels along its course,
and passes through the districts of Villarreal de Huerva, Mainar, Encinacorba
and Carifiena.

To achieve maximum performance of the infrastructure, the existing platform
must be rehabilitated by replacing a 50 cm layer of the material and opening new
ditches for adequate drainage.

In relation to the superstructure, all its parts will be fully treated.

« Line. Replacement of the current line with an UIC-60 line on the general line,
while the siding tracks at the stations will be UIC-60 or UIC-54 depending on
the constraints in each case. UIC-54 lines will be installed in the tunnels due to
existing structure gauge limitations. Vossloh-type fastening systems have been
foreseen.

Los trabajos a realizar se desarrollan desde el P.K. 46+029 hasta el P.K. 75+930,
en la linea Sagunto — Teruel — Zaragoza y estan encaminados a la adaptacion
de las infraestructuras para la linea de Alta Velocidad en el corredor Noroeste.
Con una longitud de casi 30 km, discurre en superficie con nueve tuneles a
lo largo de su trazado, pasando por los términos municipales de Villarreal de
Huerva, Mainar, Encinacorba y Carifiena.

Para lograr el optimo comportamiento de la infraestructura es necesaria la
realizacion del saneo de la plataforma existente, sustituyendo el material en un
espesor de 50 cm y abriendo nuevas cunetas para un correcto drenaje.

Respecto a la superestructura se realiza un tratamiento integral que afecta a
todos sus elementos:

e Carril. Sustitucion del carril actual por UIC-60, en via general, mientras que en
vias de apartado de las estaciones se empleara UIC-60 o UIC-54, dependiendo
de los condicionantes en cada caso. En los tineles se dispondra carril UIC-54,
debido a las limitaciones de galibo existentes. Las sujeciones proyectadas son
elasticas tipo Vossloh.

* Sleepers. To be replaced with multi-purpose monobloc sleepers. The use of PR-
01 multiple gauge sleepers has been foreseen to cater for possible future changes
in the line’s rail gauge. Once again, the tunnels will be an exception: the wooden
sleepers will be maintained given their greater resistance to humidity.

* Ballast. The existing ballast will be totally renewed and type 1 ballast used.

* Switch gear. The type A switch gear will be replaced with type P and type C
switch gear.

In relation to existing engineering structures, works will be performed to gua-
rantee the bearing capacity of these structures for the new works. Likewise, a
study has been prepared for the construction of an underpass between platforms
at the Carifiena Station. The need to rehabilitate the nine existing tunnels is being
considered, with the following works planned:

» Waterproofing with polyethylene sheets.

» Guniting with rebar reinforcement in zones to be rebuilt or sections to be
reinforced.

*» Cement grouting in cracks or open joints.

* Mortar for localized repairs.

* Traviesas. Sustitucion por traviesas monobloque polivalentes. Se ha previsto
la utilizacion de traviesa de ancho polivalente PR-01, en prevision de una futura
transformacion del ancho de via de la linea. Los tineles seran nuevamente una
excepcion, manteniéndose la traviesa de madera, debido a su mejor comporta-
miento frente a la humedad.

* Balasto. Se realizara una total renovacion del balasto existente, utilizandose
balasto tipo 1.

 Aparatos de via. Se sustituiran los aparatos de via tipo A por tipo P y tipo C.
En lo que se refiere a obras de fabrica existentes, se realizan trabajos encaminados
a asegurar la capacidad portante de estas estructuras para la nueva explotacion.
Asimismo, se ha realizado un estudio para la construccion de un paso inferior
entre andenes en la estacion de Carifiena. En los tineles se contempla la nece-
sidad de acometer la rehabilitacion de los nueve existentes, proyectandose las
siguientes actuaciones:

* Impermeabilizacién con laminas de polietileno.

* Gunitado con mallazo en zonas a recomponer o secciones a reforzar.

* Inyecciones con lechada de cemento en grietas o juntas abiertas.

* Morteros para recomposiciones localizadas.



Renovacién de via. Villarreal de Huerva — Carifiena, Zaragoza

SPAIN

Client: Ministry of Development.

Renfe

de Fomento.




The works comprising this project are included
within the objectives of the Ministry of Transport
and Infrastructures as regards the improvement
of railway communications with the autonomous
community of Extremadura. To this end works
have been planned along some of the sections of
the territory’s conventional network. Moreover,
the 2000-2007 Railway Infrastructures Plan
foresees the construction of the new Madrid —
Céceres — Mérida — Badajoz High-Speed line.
The section to be renewed is located on the
Ciudad Real - Badajoz line and runs from the
Villanueva de la Serena station (mileage point
393-669.923) up to the Guarefia station (mileage
point 424+557.000). In total, 30,887 m of single,
non-electrified track, affecting the districts of
Villanueva de la Serena, Don Benito, Mengabril,
Medellin, Valdetorres and Guareiia, in the pro-
vince of Badajoz.

Las obras objeto de este proyecto se enmarcan
dentro de los objetivos del Ministerio de Fomen- |
to, en lo que se refiere a la potenciacion de las
comunicaciones ferroviarias con la comunidad
autonoma de Extremadura, para lo que se han
planificado actuaciones en algunos tramos de R
la red convencional del territorio. Ademas, y ’ E L3 o }—:—-
dentro del Plan de Infraestructuras Ferroviarias : I
2000-2007, esta prevista la ejecucion de la nueva ; ; .ﬁmﬂﬂﬂ]hr B v - T
linea de Alta Velocidad Madrid — Caceres — Mé-
rida — Badajoz.

El tramo objeto de renovacion se encuentra en
la linea Ciudad Real - Badajoz y discurre desde
la estacion de Villanueva de la Serena (P.K.
393+669,923) hasta la estacion de Guarena (P.K.
424+557,000). En total, 30.887 m de via tnica
sin electrificar, afectando a los términos muni-
cipales de Villanueva de la Serena, Don Benito,
Mengabril, Medellin, Valdetorres y Guarea, en
la provincia de Badajoz.

The track layout will be regularized, adapting it to speeds that are compatible
with the existing infrastructure and the entire track is to be replaced with UIC-54
rail, PR-01 multi-purpose monobloc sleeper, type “2” siliceous ballast with 30
cm under the sleeper and 15 cm at the Villanueva de la Serena and Don Benito
stations, and type C weldable deviations.

Both at the Villanueva de la Serena station and at the Don Benito station, the
deviations on the general line and recessing siding will be replaced with type C
weldable deviations, in addition to renovating the main and central platforms.
At the Medellin station, all existing tracks and deviations will be removed and
the central platform demolished, while at the Valdetorres passing bay, the main
platform will be renovated.

Se regulariza el trazado en planta, adaptandolo a velocidades compatibles con la
infraestructura existente y se proyecta la sustitucion integral de la via, con carril
UIC-54, traviesa monobloque polivalente PR-01, balasto siliceo tipo “2” con 30
cm bajo traviesa en trayecto y 15 cm en las estaciones de Villanueva de la Serena
y Don Benito, y desvios soldables tipo C.

Tanto en la estacion de Villanueva de la Serena como en la de Don Benito se
sustituyen los desvios en via general y via de apartado por desvios soldables tipo
C, ademas de acondicionarse los andenes principal y central. En la estacion de
Medellin se levantan todas las vias y desvios existentes, demoliéndose el andén
central, mientras que en el apartadero de Valdetorres se acondiciona el andén
principal.




SPAIMN

Client: Ministry of Development.

Renfe

The renovation yard will be located
in Villanueva de la Serena, as it has
sufficient areas for storage and dead-
end sidings.

El parque de renovacion se sitlia en
Villanueva de la 1a, ya que se
dispone de superficies para acopios,

asi como de vias de estacionamiento.




rack renewal. Arquerias — Carfagena, Murcia

Renovacion de via. Alguerias —

The Alquerias — Cartagena subsection track renovation pro-
jects pertain to the High Speed Mediterranean corridor in
the Chinchilla — Cartagena railway line. The line connects
Madrid, Murcia and Cartagena at the Chinchilla junction
with the Madrid — Alicante line.

SPAIN

Client: Ministry of Development.
ADIF

The renovated section begins at K.P. 471/486 (junction with
the new high speed line branch to Murcia) and ends at K.P.
518/349 (junction with the Peral bypass). The total length
of the track renovation is 46,863 m (single track without
electrification). The section crosses through Murcia, To-
rrepacheco and Cartagena, and includes four stations and
a way station.




The main objective of the projects is the integrated and systematic renovation of the railway supers-
tructure. This will notably improve the quality and stability of the track, which will increase traffic
safety and reduce periodic maintenance operations.

The renovation includes the integral replacement of the track using PR-01 polyvalent monoblock con-
crete sleepers (ties) and UIC-60 rail seated on a type 2 silicon ballast border. The minimum thickness
of the ballast under the sleeper is 30 cm, with a hip at the track axis.

The renovations apply to general aspects of the track. The track has the itinerary of a single line and
nighttime operations are limited. This will reduce the renovations required for the platform.

The supply statistics for the track renovation project are as follows: 98,066.32 m? of type 2 ballast,
87,951.85 LNM of UIC-60 rail (hardness 90), 73,264 units of PR-01 sleepers, SHL-01 fasteners and
616 units of thermite welds in UIC-60 rails.



The works begin at Calaf station at the 266/815 K.P. and ends
at the 302/350 P.K., located at the end of Manresa station.
The project platform is considered to be type P2, the total thic-
kness of the base courses is 0.45 m, divided into 0.30 m under
the ballast sleeper and 0.15 m of sub-ballast on 0.35 m of QS3
type material as prepared subgrade. The ballast is type A and
the rail is UIC 54 kg/ml, with all of the construction being
executed using long welded rails of 190 m without elemental
bars between, except in cases where it is not viable from a
building point of view. At the Calaf (track 4) and Manresa
(tracks 3, 4, 5 and 6) stations, second use UIC-54 rail is used
through elemental bars with clamps.

The Saragossa — Lleida — Manresa line project. Route: LLeida
—Manresa. Sub-route: Calaf — Manresa. Improvement actions,
with the objective of defining the set of actions needed in
order to improve the operating conditions of the line, through
the treatment and repair of trenches, walls, tunnels, structures
and the course, the renovation of track equipment, the repair
and improvement of the drainage system, the elimination of
existing level crossings , renovation of platforms at stops, the
replacement of the return cable and the removal of gantries
from the electric system of the line at stations and stops.




linea Zaragoza — Manresa. Actuaciones de mejora. Calaf — Manresa, Barcelona

SPAIM

Client: Ministry of Development.
Secretariat of State for Infrastructure
and Transport

The sleepers used are multi-purpose single block type PR-
90, those used at Calaf and Manresa being second use.
Before the work on the superstructure, the trenches are
repaired by installing a triple torsion mesh on the banks, the
ditches are cleaned and the underpasses and the transversal
drainage works are executed.

The renovation of the platforms at the Calaf, Segués,
Aguilar de Segarra and Rajadell stops also forms part of
this contract.

Las traviesas utilizadas son de tipo monobloque polivalente
tipo PR-90, siendo de segundo uso las utilizadas en las
estaciones de Calaf'y Manresa.

Previamente a la actuacion en la superestructura se sanean
las trincher: ndose malla de triple torsion en talu-
des, se limpian une e ejecutan los pasos inferiores

y las obras de drenaje trasversal.

Forma también parte de este contrato la renovacion de los
andenes en los apeaderos de Calaf, Segués, Aguilar de
Segarra y Rajadell.
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The purpose of the works is the renewal of the section of railway Valladolid

Campo Grande — Venta de Bailos — Magaz, within the Madrid — Hendaya line,
including the complementary works in the infrastructure as well as the electrifi-
cation system and the security and communication installations. The section of
the project is between K.P. 258/350 and 283/700 and between K.P. 285/700 and
296/600, therefore not including in the project the station at Venta de Baflos,
object of a separate contract.
The works that are carried out for the complete execution of the works will be
the total renewal of the sleepers, that will be replaced by PR-1 type sleepers
and the track, installing new 60 E1 type track, with the exception of the stretch
included between K.P. 267/500 and 269/900 and the above mentioned Venta de
Bafios station. First the ballast shall be cleaned along the whole section also with
the exception of the Venta de Bafios station.
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Prior to the superstructure project the ditches and engineering structures shall be
cleaned as well as installing a longitudinal 1,360 m drain.

Also forming part of this contract are the works in the Cabezdn, Corcos, Dueias
and Magaz stations, where the sidings will be changed replacing them with the
P1 type sidings in some of them. In addition in the case of the Corcos and Magaz
stations, the length of track number 4 shall be increased to 720 m of useful track
and works will be carried out on three level crossings.

All the machinery used in the railway works is the property of COPASA, ma-
naging it from the company’s machinery facility that is in Palanquinos, in the
province of Leon.

* 1 Tractor.

* 6 Platforms.

« 8 Backhoe loaders with shield equipped for handling sleepers.

* 1 Tamper guidance.

* 1 Section cutting machine.

* 1 Line tamper machine.

* 1 Dynamic stabiliser.

* Stripping hoppers.

» TTM hoppers (ballast carriers).



rewal. Valladolid — Magaz, Palencia

Renovacién de via. Valladolid — Magaz, Palencia

SPAIN

Client: Ministry of Development.
ADIF
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