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PLANTEAMIENTO, OBJETO Y DEFINICION DEL PROYECTO

El siguiente proyecto define la mejora de trazado de la carretera CA-661, que da acceso a San
Juan de la Cistierna y llega hasta el barrio de La Busta, a cinco kildmetros de su nacimiento. La
mejora de la carretera es necesaria por las siguientes razones, entre otras: pavimento en mal
estado, sistemas de drenaje escasos y obstruidos por la vegetacién de la zona, precariedad, y en
tramos ausencia, de sefializacion, tanto horizontal como vertical, inexistencia de sistemas de
contencién de vehiculos en tramos de fuerte pendiente y curva...

El trafico de la carretera, principalmente debido a las poblaciones situadas a lo largo de la traza
de esta, es escaso. Pero a pesar de ello, mantener la carretera en su estado vigente
comprometeria la seguridad y la salud de los vecinos de la poblacién de San Juan de la Cistierna
y del municipio de Soba que frecuentan la misma.

SOLUCION ADOPTADA

Travadan

La solucién adoptada consiste en la mejora del pavimento existente, asi como de la ampliaciéon
de la plataforma para permitir el paso de vehiculos en ambos sentidos de circulacidn
correctamente, y el cambio del trazado en tramos de peligrosidad, especialmente en curvas.

El objetivo del proyecto no ha sido la construccién de una carretera de grandes prestaciones,
sino aumentar la seguridad del tramo actual. Se tratard por tanto de reutilizar lo maximo posible
la anterior carretera.

La mejora se llevara a cabo a lo largo de los primeros 2,1 kildmetros de la traza, y se realizard
considerando una velocidad de proyecto de 40 km/h.

Movimienta de Tierrac

Debido a la presencia de un terreno duro y resistente a lo largo de los 2,1 kildmetros de proyecto,
se ha tomado la decision de emplear unos taludes, tanto en terraplén como en desmonte, de
0,5 H/1V. Dicha consideracion, teniendo en cuenta la pendiente del terreno, dureza antes
mencionada del material y la topografia de la zona, montafiosa, es apropiada y facilitara el uso
de la tierra excavada en desmonte como recurso de relleno para terraplenes.

El drenaje de la carretera servira para desaguar el agua proveniente de precipitacion, Unico
factor que afecta a la hidrologia de la zona.

Es por la topografia del area de proyecto, que en zonas separa la carretera y la cota del terreno
considerablemente, que se ha decido tomar una solucidn mixta en lo que al drenaje transversal
respecta. Hay tramos, en los que la carretera esta situada en una cota cercana al terreno, donde
se ubicaran sistemas de drenaje transversal convencionales. En otros tramos, sin embargo,
donde la cota del terreno difiere ampliamente con aquella de la carretera, se colocaran
secciones puentes estratégicamente de tal forma que se pueda evacuar en ellas el agua de lluvia
recogida y asi también salvar recursos econdmicos y espaciales en lo que a la construccion de
rellenos y terraplenes respecta.



El drenaje longitudinal se llevard a cabo con cunetas VA-75 a lo largo de la traza de la carretera.

Eirmmac v Pavimanta

Ante la necesidad de disponer de una explanada de categoria E2, y habiendo considerado que
el suelo de la explanacion es suelo tolerable, se ha decidido formar una explanada de 75 cm de
altura de suelo seleccionado. Para la seleccidn del firme se ha obtenido una categoria de trafico
pesado T42. Se ha establecido el uso de la seccidon 4221 del catdlogo de secciones de firme,
disponiendo de 5 cm de mezcla bituminosa y 25 de zahorra artificial. La estructura del firme sera
la siguiente:

e 75 cm de suelo seleccionado.

* 25cm de zahorra artificial.

e Riego de imprimacion tipo C60BF4 IMP.

e 5cm de capa de rodadura con mezcla bituminosa en caliente tipo “AC16 surf 50/70 S”

Ofita.

PDroaciiniioctrn

El presupuesto de ejecuciéon material asciende en el proyecto a 580.252,54 euros. A este valor
se le afiade un 13% sobre gastos industriales ademas de un 6% de beneficio industrial para
obtener el presupuesto de base de licitacion sin I.V.A., dando un valor de 690.500,52 euros.
Anadiendo el 21% del I.V.A. se obtiene el presupuesto de base de licitacién, dando un valor de
835.505,63 euros. Para hallar el presupuesto de inversidn, hay que afiadir al presupuesto base
de licitacion los costes de expropiaciones, que son 284.580 euros y servicios afectados, que son
otros 20.000 euros. El presupuesto de inversion asciende entonces a 1.140.085,63 euros.
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PROYECT APPROACH, PURPOSE AND DEFINITION OF THE PROJECT

The following project defines the improvement of the layout of the CA-661 highway, which
provides access to San Juan de la Cistierna and extends to the La Busta neighborhood, five
kilometers from its origin. The road improvement is necessary for the following reasons, among
others: poor pavement conditions, limited drainage systems obstructed by vegetation in the
area, poor and, in some sections, absent signage, both horizontal and vertical, and the lack of
vehicle restraint systems on steep slopes and curves.

Traffic on the road is light, mainly due to the towns located along its route. Despite this,
maintaining the road in its current condition would compromise the safety and health of the
residents of the town of San Juan de la Cistierna and the municipality of Soba who frequently
use it.

ADOPTED SOLUTION

| avan it

The solution adopted consists of improving the existing pavement, widening the platform to
allow proper passage of vehicles in both directions, and changing the layout in dangerous
sections, especially on curves.

The objective of the project was not to build a high-performance road, but rather to increase
the safety of the current section. Therefore, the goal will be to reuse the existing road as much
as possible.

The improvement will be carried out along the first 2.1 kilometers of the route, considering a
design speed of 40 km/h.

Earthwwarlk:

Due to the presence of hard, resilient soil along the 2.1-kilometer project, the decision was made
to use slopes of 0.5 H/1 V for both the fill and cut. This approach, taking into account the ground
gradient, the aforementioned hardness of the material, and the mountainous topography of the
area, is appropriate and will facilitate the use of the excavated earth as fill for embankments.

Drainace

The road drainage will serve to drain water from precipitation, the only factor affecting the
hydrology of the area.

Due to the topography of the project area, which in some areas considerably separates the road
and the ground level, a mixed solution has been decided for cross drainage. There are sections
where the road is located at an elevation close to the ground level, where conventional cross
drainage systems will be installed. In other sections, however, where the ground level differs
significantly from that of the road, bridge sections will be strategically placed to allow the
drainage of collected rainwater, thus saving both economic and spatial resources in terms of the
construction of fills and embankments.

Longitudinal drainage will be carried out with VA-75 ditches along the road.



Pasad SEriictiire

Given the need for a category E2 esplanade, and considering the leveling surface to be tolerable,
it was decided to create a 75 cm high esplanade of selected soil. The pavement was selected for
heavy traffic category T42. Section 4221 of the pavement section catalog was used, with 5 cm
of bituminous mix and 25 cm of artificial gravel. The pavement structure will be as follows:

e 75 cm of selected soil.

e 25 cm of artificial gravel.

e C60BF4 IMP primer.

e 5cm of wearing course with hot-mix bituminous mix type "AC16 Surf 50/70 S" (Ophite).

PiidAd st

The project's material execution budget amounts to €580,252.54. A 13% industrial expenses tax
and a 6% industrial profit tax are added to this value to obtain the base tender budget excluding
VAT, giving a value of €690,500.52. Adding the 21% VAT tax gives the base tender budget, giving
a value of €835,505.63. To obtain the investment budget, the expropriation costs, which amount
to €284,580, and affected services, which amount to another €20,000, must be added to the
base tender budget. The investment budget then amounts to €1,140,085.63.



INDUSTRIA, INNOVACION

EINFRAESTRUCTURAS

OBJETIVOS DE DESARROLLO SOSTENIBLE

OBJETIVO 9: CONSTRUIR INFRAESTRUCTURA S RESILIENTES,S PROMOVER
LA INDUSTRIALIZACION SOSTENIBLE Y FOMENTAR LA INNOVACION.

DESCRIPCION DEL OBJETIVO

El objetivo 9 pretende construir infraestructuras resilientes, promover la industrializacion
sostenible y fomentar la innovacion.

El crecimiento econdmico, el desarrollo social y la accién por el clima dependen en gran medida
de las inversiones en infraestructuras, el desarrollo industrial sostenible y el progreso
tecnoldgico. Ante la rdpida evolucion del panorama econdmico mundial y el aumento de las
desigualdades, el crecimiento sostenido debe implicar una industrializacién que, en primer
lugar, haga accesibles las oportunidades a todas las personas y, en segundo lugar, se apoye en
la innovacién y en infraestructuras resistentes.

La industria manufacturera mundial, considerada uno de los motores del crecimiento
econdmico global, ha venido experimentando un declive constante debido a los aranceles y las
tensiones comerciales, incluso antes del inicio de la pandemia de la COVID-19. El declive de la
industria manufacturera provocado por la pandemia ha tenido graves repercusiones en la
economia mundial.

Esto se debe principalmente a la elevada inflacién, los cambios en el precio de la energia, las
continuas interrupciones en el suministro de materias primas y productos intermedios, y la
desaceleracion de la economia mundial.

Mientras que los paises menos adelantados (PMA) de Asia han realizado progresos
considerables, los PMA de Africa tendrian que cambiar la trayectoria actual e intensificar
significativamente sus avances para alcanzar el objetivo de aqui a 2030. Sin embargo, las
industrias de tecnologia media-alta y alta mostraron sélidas tasas de crecimiento.

METAS A CUMPLIR Y RELACION CON EL PROYECTO

Punto 9.1:

e Descripcién: Desarrollar infraestructuras fiables, sostenibles, resilientes y de calidad,
incluidas infraestructuras regionales y transfronterizas, para apoyar el desarrollo
econdmico y el bienestar humano, haciendo especial hincapié en el acceso asequible y
equitativo para todos

e Relacidon con el proyecto: Mejorar la conectividad con la red de carreteras de Cantabria
de los vecinos de San Juan de la Cistierna y proporcionar, por ende, un mayor bienestar
y seguridad a su poblacién.



Punto 9.2:

Descripcidon: Promover una industrializacion inclusiva y sostenible y, de aqui a 2030,
aumentar significativamente la contribucién de la industria al empleo y al producto
interno bruto, de acuerdo con las circunstancias nacionales, y duplicar esa contribucidn
en los paises menos adelantados.

Relacién con el proyecto: En Soba alrededor del 10% de la poblacién activa se dedica a
la industria, por lo que este proyecto no solo mejoraria la conectividad del municipio
para transporte sino también el acceso de los vecinos del municipio de San Juan de la
Cistierna al trabajo.

Punto 9.3:

Descripcion: Aumentar el acceso de las pequefias industrias y otras empresas,
particularmente en los paises en desarrollo, a los servicios financieros, incluidos créditos
asequibles, y su integracidn en las cadenas de valor y los mercados.

Relacién con el proyecto: La gran mayoria de la poblacién de San Juan de la Cistierna se
dedica ala ganaderia, sector econémico en declive y desventaja por la tradicionalidad y
caracteristicas rurales que presenta. Mejorar la carretera daria a los ganaderos un mejor
acceso a otros nucleos de poblacién, fomentar su producto e incluso exportarlo a
mercados con mayor facilidad.

Punto 9.4:

Descripcidn: De aqui a 2030, modernizar la infraestructura y reconvertir las industrias
para que sean sostenibles, utilizando los recursos con mayor eficacia y promoviendo la
adopcidn de tecnologias y procesos industriales limpios y ambientalmente racionales, y
logrando que todos los paises tomen medidas de acuerdo con sus capacidades
respectivas.

Relacién con el proyecto: En el proyecto se llevardn a cabo practicas
medioambientalmente sostenibles y limpias, y también se modernizarda Ia
infraestructura de acceso a La Busta, objeto de este proyecto.

Punto 9.5:

Descripcion: Aumentar la investigacion cientifica y mejorar la capacidad tecnolégica de
los sectores industriales de todos los paises, en particular los paises en desarrollo, entre
otras cosas fomentando la innovacion y aumentando considerablemente, de aqui a
2030, el nimero de personas que trabajan en investigacién y desarrollo por millén de
habitantes y los gastos de los sectores publico y privado en investigacidn y desarrollo.

Relacién con el proyecto: No hay relacién aparente.

Punto 9.a:

Descripcion: Facilitar el desarrollo de infraestructuras sostenibles y resilientes en los
paises en desarrollo mediante un mayor apoyo financiero, tecnoldgico y técnico a los
paises africanos, los paises menos adelantados, los paises en desarrollo sin litoral y los
pequefios Estados insulares en desarrollo

Relacién con el proyecto: No hay relacién aparente.

Punto 9.b:



e Descripcién: Apoyar el desarrollo de tecnologias, la investigacidon y la innovacion
nacionales en los paises en desarrollo, incluso garantizando un entorno normativo
propicio a la diversificacién industrial y la adicién de valor a los productos basicos, entre
otras cosas

e Relacidon con el proyecto: No hay relacidon aparente.
Punto 9.c:
e Descripcién: Aumentar significativamente el acceso a la tecnologia de la informacién y
las comunicaciones y esforzarse por proporcionar acceso universal y asequible a

Internet en los paises menos adelantados de aqui a 2020.

e Relacion con el proyecto: No hay relacion aparente.



DESCRIPTION OF THE OBJECTIVE
Goal 9 aims to build resilient infrastructure, promote sustainable industrialization, and foster
innovation.

Economic growth, social development, and climate action depend heavily on infrastructure
investments, sustainable industrial development, and technological progress. Given the rapidly
evolving global economic landscape and rising inequalities, sustained growth must entail
industrialization that, first, makes opportunities accessible to all people and, second, is
supported by innovation and resilient infrastructure.

The global manufacturing industry, considered one of the engines of global economic growth,
has been experiencing a steady decline due to tariffs and trade tensions, even before the onset
of the COVID-19 pandemic. The decline in manufacturing caused by the pandemic has had
serious repercussions on the global economy.

This is mainly due to high inflation, fluctuations in energy prices, continued disruptions in the
supply of raw materials and intermediate products, and the slowdown in the global economy.

While least developed countries (LDCs) in Asia have made considerable progress, LDCs in Africa
would need to change their current trajectory and significantly intensify their progress to
achieve the target by 2030. However, medium-high- and high-tech industries showed solid
growth rates.

GOALS TO ACHIEVE AND RELATION WITH THE PRESENT PROJECT
Point 9.1:
e Description: Develop reliable, sustainable, resilient and quality infrastructure, including
regional and cross-border infrastructure, to support economic development and human
well-being, with a focus on affordable and equitable access for all.

e Relation with the project: To improve connectivity with the Cantabrian road network for
the residents of San Juan de la Cistierna, thereby providing greater well-being and safety
to its population.

Point 9.2:

e Description: Promote inclusive and sustainable industrialization and, by 2030,
significantly increase the contribution of industry to employment and gross domestic
product, in accordance with national circumstances, and double that contribution in
least developed countries.

e Relation with the project: In Soba, approximately 10% of the working population is
engaged in industry, so this project would not only improve the municipality's
transportation connectivity but also improve access to work for residents of the
municipality of San Juan de la Cistierna.

Point 9.3:



Description: Increase access to financial services, including affordable credit, and their
integration into value chains and markets for small-scale industries and other
enterprises, particularly in developing countries.

Relation with the project: The vast majority of San Juan de la Cistierna's population is
dedicated to livestock farming, an economic sector in decline and disadvantaged by its
traditional and rural nature. Improving the road would give ranchers better access to
other population centers, promote their products, and even make it easier to export
them to markets.

Point 9.4:

Description: De aqui a 2030, modernizar la infraestructura y reconvertir las industrias
para que sean sostenibles, utilizando los recursos con mayor eficacia y promoviendo la
adopcidn de tecnologias y procesos industriales limpios y ambientalmente racionales, y
logrando que todos los paises tomen medidas de acuerdo con sus capacidades
respectivas.

Relation with the project: The project will implement environmentally sustainable and
clean practices and will also modernize the access infrastructure to La Busta, the focus
of this project.

Point 9.5:

Description: Increase scientific research and enhance the technological capacity of
industrial sectors in all countries, particularly developing countries, by, inter alia,
fostering innovation and substantially increasing, by 2030, the number of people
working in research and development per million inhabitants and public and private
sector expenditure on research and development.

Relation with the project:

Point 9.a:

Description: Facilitate the development of sustainable and resilient infrastructure in
developing countries through enhanced financial, technological and technical support
to African countries, least developed countries, landlocked developing countries and
small island developing States.

Relation with the project: There is no apparent relationship.

Point 9.b:

Description: Support the development of domestic technologies, research, and
innovation in developing countries, including by ensuring a regulatory environment
conducive to industrial diversification and value addition to commodities, among other
things.

Relation with the project: There is no apparent relationship.

Point 9.c:

Description: Significantly increase access to information and communications
technology and strive to provide universal and affordable Internet access in the least
developed countries by 2020.

Relation with the project: There is no apparent relationship.
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PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

1. INTRODUCTION

This project was developed as a final project for the Civil Engineering mayor at the School of Civil Engineering. The
objective of the project is to improve the layout of the CA-661 highway, in order to improve connectivity and

access to the town of San Juan de la Cistierna and its more remote neighborhood, La Busta.

The improvements planned for the project will include, among others, widening the roadway, installing a drainage

system, renewing the pavement, and adapting the road to current regulations and requirements.

The need to improve the layout of this road is due to the poor condition of the pavement, the absence of hard
shoulders, poor signage and drainage, and the danger posed by curved corners with no visibility and the lack of

containment systems on the edge adjacent to embankments.

2. DESCRIPTION OF THE PROJECT

2.1. WORKPLACE DESCRIPTION

Regional framework:

The project is being developed entirely in the autonomous community of Cantabria, located in northern Spain. It
borders the Cantabrian Sea to the north, the provinces of Ledn, Burgos, and Palencia to the south, the Principality
of Asturias to the west, and the province of Vizcaya to the east. The city of Santander, located in the north of the
autonomous community, is the capital and most populous city in Cantabria. It has a population of 584,507 (2021

data, INE), concentrated in the upper half of the territory.

Regional and municipal framework:

The planned highway will run through the municipality of Soba, a valley and municipality in Cantabria. The

municipality includes the following towns:

Universidad de Cantabria

Locality

Aja

Asén

Astrana

Bustancillés

Canedo

Fresnedo

Hazas

Herada

Incedo

Lavin

Pilas

El Prado

Quintana

Regules

Rehoyos

La Revilla

Rozas

San Juan

Approximate Area / Location

Upper Asén valley

Source of the Asdn River, central valley

Western area, near La Gandara

Middle Asdn valley

Around Veguilla (municipal capital)

Middle valley, near the Gandara River

Near Alisas pass, northern part

Around Veguilla (capital)

Central valley, near the Asoén River

Middle Asdn valley

Near Veguilla

Close to Quintana and Veguilla

Central valley, close to the capital

Lower Asdn valley

Ason River area, middle section

Near Rozas and Veguilla

Central area, near Veguilla

Close to Quintana

PROJECT REPORT
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San Martin Middle Asén valley

San Pedro Gandara area

Sangas Central valley, near Lavin

Santayana Upper area, on the way to La Sia pass
Valcaba Near Lunada pass

Valdicio High area, bordering Burgos

Veguilla (capital) Municipal capital, administrative center
Villar Close to Rozas
Villaverde

Eastern area, towards Burgos

According to the Regional Accounting conducted by the INE (National Institute of Statistics and Census) in 2022,
the municipal per capita income was €13,859 per inhabitant, lower than the regional average of €13,888 and

the national average of €13,960.

Regarding sectoral activity, the primary sector accounts for 59% of the municipality's population, construction

accounts for 10.8%, industry accounts for 9%, and the service sector accounts for 22.1%.

Regarding the municipal historical heritage, the El Mortero, Las Escaleras, and El Tarredn caves are worth

highlighting.

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

2.2. DESCRIPTION OF THE WORK

The work to be carried out, the improvement of the CA-661 roadbed, will consist of improving the surface,
widening the road, correcting curves, and adapting the drainage, signage, and visibility to ensure proper vehicle

traffic.

Universidad de Cantabria

PROJECT REPORT

The CA-661 road, from its intersection with the CA-256 to the town of La Busta, is 5.000 m long. The improvement
project will extend past the Santa Maria neighborhood, 2.100 m from the initial intersection. Therefore, the

project will cover from PK 0+000 to PK 2+100.

This project, by improving the condition of the CA-661 highway, aims to facilitate access to the town of San Juan
de la Cistierna and the surrounding neighborhoods via the CA-661 highway, as well as the connection between

the CA-256 highway and the N-629 national highway via the junction of the CA-661 and CA-660 highways.

Drainage elements will be installed, both longitudinal (gutters and manholes for roadway and shoulder drainage)
and transverse (cross drainage works for basin drainage). Horizontal and vertical signage and vehicle containment

elements will also be installed. No lighting will be installed as the route is located outside the urban area.

The following actions will be carried out:

e Execution of the esplanade. The typical section has two 3-meter-wide lanes and 0.5-meter shoulders. Cut

and fill sections will be built.

e Execution of the drainage. Transverse drainage is planned, consisting of pipe systems and bridge sections

to drain water flowing from the basins to the roadway, and longitudinal drainage is planned to evacuate
runoff from the platform and banks.
0 Transverse: Four transverse drainage structures are planned along the bypass, as well as four
bridge sections.
0 Longitudinal: Type VA-75 ditches will be constructed.

e Road structure spreadingStarting with tolerable soil and traffic category T42, 75 cm of selected soil, 25

cm of artificial gravel and the following layer of road surface will be laid to create an E2 surface:
O Wear course: AC16 SURF 50/70 S OFITA, 5 cm.

e Signaling, beaconing and containment systems placing. Both vertical signage (signs with RA-2

retroreflection and RA-3 signs) and horizontal signage (road markings) are contemplated, in addition to
vehicle containment barriers.

e Environmental Integration. Slope revegetation will be carried out using hydroseeding.

2.3. TOPOGRAPHY AND CARTOGRAPHY

The mapping used for the development of the project will be the basic topographic mapping from the Harmonized

Topographic Base (BTA), scale 1/5,000, based on the 2007 flight plan, BTA 2007.
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The sheets corresponding to the road layout are:

e Sheet 0060-2-6.
e Sheet 0060-2-7.

In addition to the cartographic sheets, the corresponding series of orthophotos will be used.

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

2.4. GEOLOGY AND ORIGIN OF MATERIALS

PROJECT REPORT

Regarding rainfall, the municipality of Soba has an annual average of 1,008 mm. The extreme rainfall levels occur
in July, with 43 mm, and in December, with 125 mm. During the rest of the year, rainfall fluctuates between this

threshold.

The CA-661, as far as river courses are concerned, is not crossed by any. However, the Gandara River, formerly

the Soba River, flows near the road around the ravine known as La Cubilla.

The study area is located on sheet 60 — Valmaseda, of the National Geological Map, scale 1:50,000.

2.7.  URBAN PLANNING

2.5.  SEISMIC EFFECTS

According to the specifications of the Earthquake-Resistant Construction Standard: General and Building Part,
NCSE-02, seismic effects in the vicinity of the work will not be considered if the value of the basic horizontal

seismic acceleration of the ground surface, a_b, is less than 0.04g.

As can be seen in the Seismic Hazard Map attached to the standard, the value of said coefficient a_b is less than
0.04g. With this in mind, it is not necessary to consider any seismic action or activity in the work area or in the

Autonomous Community of Cantabria.

The CA-661 highway, which connects the town of San Juan de la Cistierna with the CA-256 highway, is located,

according to Cantabria Law 2/2001, on mostly rural land, with some small urban land.

2.8. TRAFFIC

2.6. CLIMATOLOGY AND HYDROLOGY

The project area has a class Cfb oceanic climate, temperate with no dry season and a mild summer.

The area's climate is characterized based on data from the Santander Airport meteorological station. By compiling
data on air temperatures and precipitation from 1997 to 2022, this allows the calculation of the average daily
maximum and minimum temperatures recorded each month, as well as the average daily maximum and minimum

precipitation.

The Community of Cantabria has two distinct climates: the temperate Atlantic climate and the Mediterranean
climate. In the study area, the climate is temperate Atlantic, characterized by humid conditions influenced by the

prevailing westerly winds, which bring humid air masses, whether tropical or polar.

In the valley and municipality of Soba, the climate is warm and temperate, with an average temperature of 12.6°C.

In summer, temperatures are around 18.9°C, while in winter they drop to 4°C.

Universidad de Cantabria

Traffic data from coverage station 661-01, provided by the University of Cantabria, show that the daily traffic flow

on this road in 2023 was 135 vehicles, 10% of which were heavy vehicles.

Cover Station Road Average IMD in 2023 % of heavy traffic

661-01 CA-661 135 veh/dia 10

Considering the annual increase is 1.44% and taking 2026 as the year of commissioning, an IMDp ¢,¢ Of 143

heavy vehicles per day and lane is obtained.

2.9. GEOTECHNICAL STUDIES

The route falls within Sheet 5 — Santander of the National Geotechnical Map at a scale of 1:200,000. The project
is being carried out on soil composed primarily of massive limestone and marl, with high stability throughout the
area, which will change beyond the project zone. This soil offers favorable conditions for construction, with no

apparent specific problems.

Thus, the same cut and fill slopes will be used throughout the bypass. The slopes will be 0.5H:1V for both the fill

and cut.
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2.10. EARTHWORKS

Previously established slope designs will be used. The soil obtained from the clearing will be reused for the

construction of the fills, covering them completely.

This is a summary of the project's earthworks:

VOLUMES (m3)
Cut 28.612,86
Fill 13.376,94
From loan 0
Selected soil 11.000

Table 1. Earthwors summary.

2.11. DRAINAGE

The drainage calculation is carried out in accordance with Standard 5.2-IC "Surface Drainage." In the vicinity of
the road, four main drainage basins are distinguished, discharging their water into the structure. The water
collected by the ditches in the basins generated by the platform and its banks is also taken into account. No
drainage element is designed for basin C2, as the water will be discharged back to the ground via a bridge section,

taking advantage of the difference in altitude between the road and the ground.

The following drainage elements will be installed:

Transversal Drainage

e 4 transversal drainage works (ODT) with a circular section of 1.500 mm of diameter.

e 4 mouths for the ODTs.

Longitudinal Drainage

e Triangular VA-75 type excavation ditches, lined with concrete.

PROJECT REPORT

The goal is to achieve a category E2 esplanade.

A 75 cm thick layer of selected soil (2) will be used to construct the crest.

CAPA GROSOR

Road Structure Layer Bituminous mixture- AC 16 surf 5 centimeters
50/70 S ophite, with B 50/70

bitum

Primer Irrigation- Bituminous -

emulsion C60BF4 IMP

Artificial Gravel 25 centimeters

Esplanade Layer Esplanade- Selected soil 75 centimeters

Table 2. Road structure summary.

2.13. SOLUTIONS TO TRAFFIC DURING CONSTRUCTION

The proposed traffic solutions are defined according to the guidelines of Standard 8.3-IC, "Works Signaling," and
the Manual of Examples of Fixed Works Signaling published by the General Directorate of Highways. A series of

vertical signs, road markings, and beaconing elements will be used to regulate traffic.

2.14. SIGNALING, BEACONING AND CONTAINMENT SYSTEMS

2.12. ROAD STRUCTURE

The pavement sections are sized according to the criteria defined in Standard 6.1-IC, "Pavement Sections." Based
on the available traffic data, a value of 8 heavy vehicles per day per lane is found. The underlying soil is tolerable

(0). This results in a T42 heavy traffic category.

Universidad de Cantabria

Vertical signage will be installed in accordance with Standard 8.1-IC, "Vertical Signage." Vertical signage will

consist of signs (RA-2 retroreflection).

Horizontal signage will be installed in accordance with Standard 8.2-IC, "Road Markings."

To contain vehicles, safety barriers N2-W2 (containment level N2 and working width W2) will be installed
following the recommendations of Circular Order 35/2014 on Criteria for the Application of Vehicle Containment

Systems.
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2.15. ENIRONMENTAL INTEGRATION

Before earthworks begin for leveling, the topsoil cover will be removed and properly stored for later planting on

the fill and cut slopes.

The slopes will be revegetated using hydroseeding to prevent erosion, improve stability, and mitigate the impact

on the landscape.

PROJECT REPORT

e Transportation infrastructure network.
e Gas supply network.

e Water supply network.

2.19. EXPROPIATIONS

2.16. JUSTIFICATION OF THE CHOSEN SOLUTION

The expropriation of land in the vicinity of the project is valued at €284,580.

There is only one possible solution for the project: improving the current state of the road and minimally changing

the layout, especially in the curved sections that pose a problem with road safety.

2.20. AFFECTED SERVICES

The restoration of services in the area surrounding the construction site is valued at €20,000.

2.17. ACCESIBILITY

2.21. CONSTRUCTION SCHEDULE

The new roadway is designed to be accessible so that it can be used safely and effectively by the widest possible

range of people, whether they have disabilities or not.

2.18. COORDINATION WITH OTHER SERVICES

The entities listed below are affected by the execution of the works:

Public entities:

Soba City Council.

e Government of Cantabria.

e Northern Hydrographic Confederation.

e Ministry of Development, Territorial Planning, and the Environment of the Government of Cantabria.

e Environmental Hydraulics Institute.

Health and Safety Institute.

Service providers:

e Electricity supply network.

e Telephone network.

Universidad de Cantabria

The construction is estimated to take 10 months and one week to complete. A summary of the planned

construction plan is attached:

4 PLATFORM 25dias  06/10/2025 14/08/2026
IMPROVEMENT CA-661

START 1dia 06/10/2025  06/10/2025 [}
> EXPLANATIONS 156 dias 07/10/2025  12/05/2026
> DRAINAGE s4dias 30/01/2026 15/04/2026

> ROAD STRUCTURE 46 dias 13/05/2026 15/07/2026
(SURFACE AND

PAVEMENT)

* SIGNALING 10dias 16/07/2026 29/07/2026

> ENVIRONMENTAL 12 dias 30/07/2026 14/08/2026 —
INTEGRATION
CONSTRUCTION 225dias  06/10/2025 14/08/2026 14/08
WASTE
MANAGEMENT
RISK MANAGEMENT, 225dias  06/10/2025 14/08/2026 14/08
HEALTH AND SAFETY
PLAN

Figure 1: Construction schedule.

2.22. CONTRACTOR’S CLASSIFICATION

These classifications will be required of the Contractor:

Subgroup Category
Viales Con firmes
G istasy 4 de mezcla 3
P bituminosa

Table 3. Contractor’s classification.
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2.23. PRICE JUSTIFICATION

Based on the amounts provided by the Cantabria Construction and Public Works Collective Agreement for 2024

and 2025, the following hourly labor costs are determined:

COSTE DE LA MANO DE OBRA (C)

COSTE
ANUAL
COSTE POR
HORA

€ €/h
CAPATAZ 46176,06 26,60
OFICIAL DE 12 45770,33 26,37
PEON ORDINARIO 37575,46 21,64

Table 4. Workforce cost.

An estimated 6% of indirect costs.

Universidad de Cantabria

PROJECT REPORT

2.24. BUDGET FOR THE KNOWLEDGE OF THE ADMINISTRATION

The Budget for Knowledge of the Administration is calculated in the following table:

Concepto Precio (€)
Parcial Total

1 Presupuesto de Ejecucién Material 580252,54
2 Gastos Generales, 13% 75432,83

3 Beneficio Industrial, 6% 34815,15

Presupuesto Base de Licitacion sin IVA
4 690500,52
(1+2+3)

5 IVA, 21% 145005,11

6 Presupuesto Base de Licitacion (4+5) 835505,63
7 Expropiaciones 284580
8 Servicios Afectados 20000

PRESUPUESTO PARA CONOCIMIENTO DE
9 . 1140085,63
LA ADMINISTRACION (6+7+8)

Table 5. Budget for the knowledge of the administration.

2.25. WASTE MANAGEMENT

Pursuant to the provisions of Royal Decree 105/2008 of February 1, which regulates the Production and
Management of Construction and Demolition Waste, and Decree 72/2010 of October 28, which regulates the
production and management of construction and demolition waste in the Autonomous Community of Cantabria,
the construction waste generated during construction is determined and preventive measures are established.

Overall, the cost of managing CDW is €63,483.19.

2.26. ENVIRONMENTAL IMPACT STUDY

In accordance with Annex Il of Law 21/2013, the project is subject to a Simplified Environmental Assessment,

which identifies the potential impacts the project will have on the environment and quantifies its degree of
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impact, both during the construction and operational phases. The assessment was carried out using the semi-

guantitative numerical method.

A series of preventive or corrective measures are established for impacts assessed as moderate, and the

foundations for the implementation of an Environmental Monitoring Plan are laid out.

PROJECT REPORT

4. BUDGET

2.27. RISK MANAGEMENT, HEALTH AND SAFETY STUDY

It is drafted in compliance with Royal Decree 1627/1997, of October 24, which establishes the mandatory inclusion

of a Health and Safety Study in public works projects.

This study describes the construction activities and methods to be followed on the project, identifying potential

risks. It also determines the preventive measures that must be followed on site to avoid or reduce these risks.

In addition, it describes the hygiene and well-being facilities that will be available to workers on site.

The Documentation Sheet is also provided, detailing the planned Health and Safety elements.

Finally, a Health and Safety Budget is included, consisting of measurements, Price Schedule No. 1, a budget by
chapter, and a budget summary. The Material Execution Budget for Health and Safety amounts to €55,077.62, an

amount that is added to the Project Budget in its corresponding chapter.

The Material Execution Budget of the Project is 580.252,54 €.

Applying General Expenses (13%), Industrial Profit (6%) and Value Added Tax (VAT, 21%), the Base Tender Budget
amounts to €835.505,63.

Including the cost of expropriations and the restoration of affected services, the resulting budget for the

knowledge of the administration amounts to €1.140.085,63.

5. STRUCTURE OF THE PROJECT

2.28. PHOTOGRAPHICAL REPORT

The photographs from the project area's photo report will serve to highlight the poor condition of the road and

raise awareness about the need to carry out this project.

3. TECHNICAL SPECIFICATIONS

The Specific Technical Specifications Document for this Project lists the laws and regulations applicable to the
construction work described in this project. It describes the execution of the work, the construction units, the

construction procedures, their measurement and payment, and the materials to be used.
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e PART N21: INTRODUCTION

0 Document N21: Administrative Background

e PART N22: PRELIMINARY STUDIES

O Document N21: Geotechnical Studies
Document N22: Traffic Studies
Document N23: Urban Planning
Document N24: Topographic Studies
Document N25: Geological Studies
Document N26: Seismological Studies

Document N27: Climatological and Hydrological Studies
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Document N28: Environmental Impact Study

e PART N23: PROJECT DESIGN
0 Document N21: Road Alignment and Geometric Design
Document N22: Structural Design

Document N23: Drainage
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Document N24: Earthworks

e PART N24: TECHNICAL SPECIFICATIONS
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e  PART N25: BUDGET 6. CONCLUSION

0 Document N21: Budget

Everything stated in this Report, as well as the Plans, Technical Specifications Document and Budget, constitute
0 Document N22: Breakdown of Expenses

} . sufficient justification for this Construction Project “PROJECT TO IMPROVE THE PLATFORM OF THE CA-661 ROAD.
Document N23: Contractor’s Classification

o

. .. SECTION: ACCESS TO LA BUSTA”.
0 Document N24: Price Revision Formula
o

Document N25: Budget for the Knowledge of the Administration
e PART N26: EXECUTION PLAN
0 Document N21: Construction Schedule

0 Document N21: Risk Management, Health and Safety Study

e PART N27: APPENDICES

0 Document N21: Technical Drawings and Plans

0 Document N21: Additional Documentation Santander, september 2025.
= Document N22.1: Workplace Description Signed by: Santos Diego Cruz.

= Document N22.2: Signaling, Beaconing and Containment Systems

= Document N22.3: Road Lightning

= Document N22.4: Traffic Measures and Solutions During Construction

= Document N22.5: Accesibility

= Document N22.6: Expropiations and Affected Services

= Document N22.7: Construction Waste

= Document N22.8: Landscape Restoration

= Document N22.9: Environmental Responsibility
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=  Document N22.11: Justification for the Chosen Procedure
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PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

1. INTRODUCTION

The following project project, "Project for the platform improvement of road CA-661, access to La Busta", serves
as the Final Degree Project for Santos Diego Cruz, a fourth-year student of Civil Engineering at the University of

Cantabria in the Higher Technical School of Civil Engineers of Santander, 2024-2025 academic year.

2. SCOPE OF THE PROJECT

The CA-661 highway covers part of the Soba Valley, originating at one end as a split from the CA-256 highway.
The section that provides access to the town of San Juan begins here, and its other end is in the town of Herada.

The highway, along its entire length, is 7,7 kilometers long.

The project consists of improving the layout and surface of the CA-661 road in the section that provides access
to the town of La Busta, part of San Juan de la Cistierna. This improvement will be carried out from the
beginning of the road, where it splits from the CA-256 highway (PK 0+000) to past the neighborhood of Santa
Maria, also part of San Juan de la Cistierna (PK 2+100).

The main objectives of this project are to improve the road's surface and layout, as well as its cross-section, in

compliance with current traffic and construction regulations.

3. TECHNICAL SPECIFICATIONS

e Type of project: Construction project.

e Type of network: Autonomous Road from the local network.

e Location: Autonomous Community of Cantabria, Soba municipality.

e  Works to be projected: Platform improvement and widening, as well as some layout changes.
e Project speed: 40 km/h.

e Cross section type: Single carriageway road with one lane in each direction.

e Section length: 2.100m.

e Carriageways: Two, one each direction. 3 meters wide.

e Shoulders: 0,5m.
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PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

1. INTRODUCTION

This annex shows the geotechnical study conducted in the project area, which is necessary to identify the
characteristics of the terrain on which the road will be located. With these characteristics defined, the slopes to

be considered, both for embankments and cuts along the road's route, will be specified.

2. GEOTECHNICS

2.1. GEOTECHNICAL CHARACTERIZATION OF THE MATERIALS

The project area is characterized by a lithology based on detrital materials, predominantly clayey, with
intercalations of limestone and clayey layers common. The variable relief features steep slopes with limestone
and sandstone layers, with gentler slopes dominated by clay and sand. Overall, the project area is semipermeable,

with impermeable areas on valley floors.

The area's lithology, predominantly clayey, also including sand and sandstone, gives rise to a set of gentle reliefs

and heavy surface coverings of clayey soil, difficult drainage, and poor surface stability.

1 Materiales detriticos cretdcicos. Predominio de arcillas con arenas, ocupan el
centro de la Hoja. Potentes recubrimientos superficiales arcillosos,

Figure 1: Lithological characterization of the workplace.

Hydrologically speaking, the material in the project area, as mentioned, is semi-permeable. Surface drainage in
the area is favored by the high runoff and slopes of the terrain, while deep drainage may be difficult in certain

areas. Any aquifer levels that may exist in the area will generally be scarce and difficult to exploit.

The geotechnical study of the project area is possible thanks to the information included in the General

Geotechnical Map, scale 1:200,000, of the Geological and Mining Institute of Spain (IGME).

The project area, located below Ramales de la Victoria, is in a zone known as I1,, which on the adjacent surface is

identified by its borders with the Gandara and Calera rivers.
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Figure 2.1: Detail of the workplace from the map.
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Figure 2.3: Geotechnical characteristics of the materials in the workplace.

As can be seen, the construction conditions in the project area are unfavorable, due to geotechnical,
geomorphological, and lithological problems. The materials in the area are precariously stable but easy to
excavate, and water plays a significant role. The problems in this area stem from the clayey-sandy nature of the

materials, which, combined with the rugged topography, will generate construction difficulties and unfavorable

conditions.
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2.2. NATIONAL GEOTECHNICAL MAP
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3. SLOPE CALCULATIONS

Due to the lack of geotechnical data in the Project area, the definition of soil properties will be based solely on

the geological characteristics detailed above.

3.1. EMBANKMENT/CUT SLOPE

Embankment, or cut, slopes Will be calculated with the following table:

ALTURA DEL DESMONTE en metros.
TIPD DE TERRENO H<3 3=H=§
Gravas y zahorras
Granular Arenas gruesas v medias, no limosas 1.5:1 1,5:1

Arenas finas limosas uniformes 1.5:1 1.75:1
Limos vy limos arenosos 1.5:1 1,5:1
Arcillas arenosas y limos arcillosos de I[P de 10 a2 20

Coherente 1,25:1 1,25:1
Arcillas de IP de 20 a 30 1.25:1 1.5:1
Arcillas de IP = 30 1.25:1 1,25:1

Figure 3.1: Table with values of cut slope.

As can be seen in the table, for sandy and clayey materials a slope height of approximately 1.25:1 or 1.5:1 (H:V

ratio) is recommended, which we will round up to 2:1 (H:V).

DOCUMENT N° 1 - GEOTECHNICAL STUDIES

To obtain a slope estimate for embankments, we must use one of the two available classifications: AASHTO or

SUCS.

The AASHTO classification, defined in the table below, cannot be used with certainty in this case due to the lack

of information, such as particle size analysis. Therefore, we must make an approximation based solely on the

composition of the soil materials in the project area and their characteristics, defined above.

3.2. FILL SLOPE

Fill slopes Will be calculated with the following table:

COMDICIONES DE SITUACION
Mo sujeto a inundacion Sujeto a inundacion
AASHTO SUCS Altura terraplén en Pendiente del Altura terraplén Pendiente del
m. talud (H) £ M. talud (HV)
A-l GW, GP, 5W NO CRITICA 1,5:1 MO CRITICA 2:1
A3 bl NO CRITICA 1,5:1 MO CRITICA 2:1
A-2-4 GM, 5M =15 2:1 =10 31
A-2-5 3«<H=<10 i
A6, A2.T GC, 5C <15 2:1 =15 31
Ad AG ML, MH =15 2:1 =15 31
A, AT CL, CH <15 2:1 =15 3:1
AR Pt, OL, OH NO CONVENIENTES

Figure 3.2: Table with values of fill slope.

Universidad de Cantabria

Clasifi- | Compasicidn del material | Permea Carhios de Para capa Para Para Para teeraplenes | Para terraplenis | Comportamicats despuss | Fallos que presenta el terreno
cacitn hilirka Capilaridac Elsssicidad widusrsen e rodachira base subibase e 15m =de 15m de compactadn
Mezcla de grava, anens,
lima y arcilla, en cantida Baja Eaja Casi mla Muy pequedios Excelente Bueno a Baeno a Buers a exce Excelente Excelente, Estable en Précticamente ninguno
Al | des bien preporeionadas excelente excelente lente thempo secn v brimseda
Mezela mal proparciona Bueno a excelente. Estable
da de grava, arena, limo | Baja a Eaja a A veces perjudi en tiempo seco, A veces | Se seblandece eundo [ueve,
A2 y arcilla, Tiene limo o | mediana | mediana. A Casi rla ciales cuando son | Regulara | Repulara Regular a Repular & bueno Busenn polveriento. Se reblandecs En tiempe sen s vuelve
arcilla en exceso veces perjudi plisticos beno excelente excelente en tiempa hameds suci y polvorenn
cial
Es inegiable cusando se halla
Arena o mezela de grava Bueno a excelente. Es mis aecn, Tiende a deslizrse
A3 |y arens, con poco o nada | Mediana Esja Casi mla Muy peiuedies Malo & Feepular a Regular a Repular & bueno Busenn eslable en condiciones cuando no estd debidamente
e material fino a elevada resgular excedente excelente hiimedas confinade. Mo tiepe suficiente
cobesidn
Material limoso sin Alssorbe agua rapidamente
pfva, 1 arena grussa. perdiends estabilidsd. Sus
Cantienss algo de arena Bajaa | Muy elevads Repgulares a Resgular e tiempo seco. ceptilile de erosiones y
Ad fira v mediana, Su miedian perjudicial Haja erjuadi Malo a Maloa | Maloaregular | Mabo a bueno Maloa bueno | Inestabile en tiermpo heime lavadis en época de luvia.
eonienido de arcilla no e pesimo resguiliar do Posibilided de linchamienios
ebevadn e terrenn
Material limoso serne
jante a A-d pero con Repgulares a Presenta ademnds wna elagiicd
A5 | cierta cantidad de mica o | Baja Regular a Elevadla prandes. A veces | Pasimo Malo Malo Pisimmo Malo a pésimo Semefante al A-d dad perjudicial que mpide uns
diatomiceas que le da elevada perjudicial perjudicisles Iiena compastaciion
elasticidad cuando lueve
En épocas de lluvia se pone
Terrenn arcill oo sin Practica sesilualadizn v bos pavimentos
material press. Poca tente Regular a Grandes. Pueden | Maloa Feepular a Pésimng a Regular a malo | Regular & bueno en tiempo fallan por falta de base
A6 arena fina, Rico en imper elevada Haja ser perjudiciales pésimo pesimo regular Malo a pésing seco. Mabo en tiempo firme. Cuando se umedece o
enaterial coloidal meahle e época de Tisvicso sexa suffe hinchamie
linia coniracciones pes
Tereno arcilloso seme Los misaos mcomvenienies
jante & A6, pero B b i A-6 Presenta ademds una
rico en msterial coloidal Grandes. Pueden Regidar & bueno en tiempo | claificacion perjudicial que
AT Presenta propiedaces Baja Resgular a Elevada a ser perjudiciales Malo a Regular a Regular a Maloa pésinn | Malo a pésimo seco. Mabo en tiempo Empiide urs buens compact
elasticas elevada perjudicial en época de plsinn plsinn i Tvioso cldn
linia
Terrenn terbasn, suave ¥ El material debe retirar Pésimo material para em
esponjose. Puede 20 Compactindalo no oo pearls en comstrseeiin, Su
A8 CONIBARE Arefa y Mk My My elevads | Muy elevads | Grandes pecudi Pésimg Pésim Pésinn Pésimo Pésimo obtiene resultado satisfac- valor soporte e e mido
rial fing en cantidades | permea perjudicial perfudicial ciales tario alguno
wariables bl

dealing with.

Figure 4.1: AASHTO soil classification.

clay, is of type SC, which is defined by soils of clayey sand and mixtures of sand and clay.

As we can see, and considering that the predominant material is clayey sand, we can say that the soil in the project
area is A-2, specifically A-2-6 or A-2-7. Again, lacking important information, such as particle size analysis or

plasticity and liquid limit indices, the SUCS classification will most accurately determine the soil type we are

According to the SUCS classification, we can say that the soil in the project area, which is composed of sand and
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CAPACIDAD RIESGO DE MODIFICACION DE RIESGO DE
SIMBOLO TIPO DE SUELO DE CARGA ASIENTOS | RESISTENCIA POR CAMBIOS | COMPACTABILIDAD DESLIZAMIENTO
DE HUMEDAD DE TALUDES
GW Gravas limpias bien gra- Muy alta Bajisimo Muy baja Muy buena Muy bajo
duadas
GP Gravas limpias mal gradua- Alta Muy bajo Muy baja Buena Bajo
das
SW Arenas limpias bien gra- Muy alta Bajisimo Muy baja Muy buena Muy bajo
duadas
SP Arenas limpias mal gradua- Alta Mury bajo Muy baja Buena Bajo
das
GC Gravas arcillosas Alta Bajo Baja a media Buena a media Muy bajo
SC Arenas arcillosas Alta o media Bajo Baja a media Buena a media Bajo
GM Gravas limosas Alta Bajo Baja Media Bajo
SM Arenas limosas Alta a media Bajo Baja Media Bajo a medio
ML Limos de baja plasticidad Media a baja Medio Media a alta Mala Medio
CL Arcillas de baja plasticidad Baja Medio Media a alta Media a mala Medio a alto
MH Limos de alta plasticidad Baja Alto Alta Muy mala Medio a alto
CH Arcillas de alta plasticidad Muy baja Muy alto Alla Mala Alto
[9] Suelos orgdnicos Bajisima Altisimo Altisima Muy mala -
Figure 4.2: Soil characteristics, SUCS classification.
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Figure 4.3: SUCS soils values.

Once the soil type has been assessed and confirmed to be classified as ‘SC’, we will define a slope gradient of 2:1

(H:V) for it, since flooding is not expected in embankment slope areas.

Universidad de Cantabria

3.3. DETAIL FROM THE WORKPLACE

Although the geotechnical characteristics of the project area are rather unfavorable, the section through which

the road passes do not exactly present sandy or clayey materials.

Figure 5: Geotechnics in the Project area.

As can be seen in the attached image, along the length of the CA-661 road, we can find three different types of

material beneath it. These materials are as follows:

1. Rhythmic alternation of marly limestone and dark marl.
2. Bioturbated silty limestone.

3. Slump levels and muddy flow.

The first material, unlike the rest of the area, is resistant and does not require the demanding embankment and
cut slopes discussed above. The second and third materials, however, do present greater challenges in terms of
mechanical behavior and resistance, so it will likely be necessary to define different types of slopes according to

the material found beneath the road.
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3.4. CONCLUSIONS

Based on the results obtained, and considering that despite the influence of water, the project area is not a

floodable area, the slopes for both fill and cut for the project road will be as follows:

Slopes of 0.5:1 (H:V) in the area with marly limestone and dark marl. Since this is a resistant material, more vertical
slopes can be permitted, which in turn will imply less interference with land uses due to their reduced land use,
whether livestock land or private residential properties. In other words, this slope will be used from PK 0+000 to

PK 2+100 throughout the entire project.

Slopes of 2:1 (H:V) in the areas affected by less resistant materials, that is, where bioturbated silty limestone and
mudstone flow are present. As recommended in the report attached to the National Geotechnical Map, the
surfaces in areas of character II, are characterized by easy excavation, and the slopes to be adopted are
recommended to be in the range 2:1 to 1:1 (H:V). Therefore, and in accordance with the study carried out, the
slope gradients for fill and cut will be 2:1 (H:V) in these areas. In the area where the project will be carried out, it

will not be necessary to consider the use of these slopes for two reasons:

1. The stratigraphy in the upper soil zone is rather rocky and resistant.

2. The problematic area with the most unfavorable terrain is present in a very small section of the project.

Therefore, since this situation will not cause problems due to the low traffic volume and the soil's surface
resistance, a slope of 0.5:1 (H:V) will be used throughout the entire project. However, as the work continues
beyond the 2+100 km mark, which is the extent of the current project, more demanding slopes or measures to

treat the soil on which the road will be built will have to be considered.
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1. INTRODUCTION

This annex will carry out a traffic study of the projected road and estimate the expected traffic intensity in the
year of its entry into service after the layout improvement, in 2026. To carry out this study, data collected by the
coverage station that covers the road, station 661-01, will be used. This information is included in the document
‘Plan de Aforos de 2023, Direccion General de Obras Publicas, Servicio de Carreteras Autondmicas del Gobierno

de Cantabria’.

COVERAGE STATION ROAD IMD 2023 % HEAVY VEH.

661-01 CA-661 135 veh. /day 10

2. TRAFFIC FORECAST

To calculate the traffic forecast for the commissioning year, we use the following formula:

IMDT = IMD2022(1 +T‘)n

Donde:
-IMDy Diary average intensity in commissioning year (2026)
-IMD,q5, Diary average intensity in starting year (2022)
-r anual growth rate
-n number of years gone by.

To estimate the annual growth rate, we refer to Service Note 05/2014, which specifies the following values to be

taken:
Incrementos de trafico a utilizar en estudios
Periodo Incremento anual acumulativo
2013-2016 1.08%
2017 en adelante 1,44%

Figure 1: Traffic increments according to Orden FOM/3317/2010.
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As we can see from the table, since the data collected by the coverage station corresponds to the year 2022, the

value of r, the annual growth rate to be used in the studies, will be 1.44%.

Therefore, the calculations to be performed are as follows:

IMD 135 % (1 + L44,,
= X
2026 ( 100)

The result obtained is that the IMD for the commissioning year is 143 veh. /day.
Since the percentage of heavy vehicles circulating on the project road is 10%:

143 X 0,1 = 14,3~15 heavy veh./day

veh.pesados
1MD _ IMDp _ 15 _g dia
Pearrit = o orriles . 2 carril

Following the instructions of Norma 6.1, “Secciones de firmes”, de la Instruccién de Carreteras, we will define the
road category as one of the 8 established according to the IMD of heavy vehicles per lane on the road in the year

of commissioning, already calculated. The table provided by Norma 6.1 IC is as follows:

TABLA 1.A. CATEGORIAS DE TRAFICO PESADO Too A T2

IMDp 4000 =4 000 < 2 000 < 800
{wehiculos pesados/dia) = = 2000 = 800 =200

TABLA 1.B. CATEGORIAS DE TRAFICO PESADO T3 ¥ T4

IMDp =< 200 < 100 < 50
{wehiculos pesados/dia) = 100 =50 = 25

Figure 2: Heavy Traffic Categories 6.1 IC.

As we can observe, the IMDp estimated traffic volume per lane on the CA-661 in 2026 is 8 heavy vehicles per day
per lane. The standard's category table shows that the projected road will be category T42, since it has a daily

traffic volume of less than 25 heavy vehicles per lane.
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1. INTRODUCTION

The following appendix presents the impact of the current Urban Development Plan on the land in the project
area, in the municipality of Soba. The analysis will consider the degree of urbanization of the land, as well as the

territorial planning that will be required to improve the CA-661 roadbed.

The information used will be obtained from the Government of Cantabria's Geographic Information Viewer
(Mapas Cantabria), as well as from the laws and regulations governing land use in the area of influence of the

road. These laws are as follows:

Norma subsidiaria municipal de 1989.

e Ley 2/2001, de 25 de junio, de Ordenacién Territorial y Régimen Urbanistico del Suelo de Cantabria
(LOTRUSCA).

e Normativa general de carreteras: Planeamiento urbanistico, modificada por la nota de servicio 5/2017 el

de octubre de 2017.

e Ley5/2022, de 15 de Julio, de ordenacidn del Territorio y Urbanismo de Cantabria.

2. URBAN PLANNING

According to Law 5/2022, we distinguish three types of land. Depending on the type of land on which our
project is located, the considerations and limitations will vary. These types of land are: urban land, developable

land, and rural land.

Clasificacion Urbanistica del Suelo Suelo Rustico de Proteccion Ordinaria

Suelo Urbano Consolidado Suelo Rustico de Especial Proteccion

Suelo Urbano Nucleo Tradicional Nticleo Rural

Figure 1: Land classification in the workplace.

The attached table indicates the different land categories found in the vicinity of the CA-661 highway, the
project road. As can be seen in the map attached on the next page, the road route mostly crosses ordinary

protected rural land, passing through some traditional urban areas and specially protected rural land.
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Urban Planning Map, Project Area

julio 2, 2025 1:8.000

Clasificacion Urbanistica del Suelo Suelo Rustico de Proteccion Ordinaria ? ?11 . IO:2 R Qi

- Suelo Urbano Consolidado - Suelo Rustico de Especial Proteccion . = g3 Oiftko
Suelo Urbano Nucleo Tradicional | ' Ndcleo Rural Gobiomo de Cantabria, Gobiemo de Cantabia & IGIL

CNIG. Capa SPOT perteneciente a CNES 2009 Spot
IMAGE y obtenida a través del PNT.; Gobiemo de
Cantabria-IGN, Sistema Cartografico Nacional

Mapa realizado con el visualizador de informacion geografica del
© Informacion perteneciente a la Administracion o Administraciones productoras
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The topographic maps and orthophotographs of the project area were obtained using the Geographic

Information Map Viewer of the Government of Cantabria (https://mapas.cantabria.es/).

The topographic cartography used in the project will be the BTA 2007 Cartography (Harmonized Topographic

Base) on flight from 2007. The sheets used are 0060-2-6 and 0060-2-7.

o =

Figure 1:BTA 2007 Map over the workplace.
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Sheets 0060-0206 and 0060-0207 will be used, representative of the project area and corresponding to the
series of Orthophotographs of Cantabria from the year 2007 PNOA 0.25 m.

Figure 1: Orthophotos over the workplace.
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The following appendix presents the geological study carried out in the study area for the improvement of the
1800
CA-661 highway. The information presented below defines aspects such as the stratigraphy, tectonics,
geomorphology, and hydrology of the site. 1200
For the purposes of this study, information from the IGME (Geological and Mining Institute of Spain) was used, 500

from which the following cartographic information sheets were obtained

e Spain’s Geological Map. 1/50.000 scale. Page 60 (20-05).

Figure 1: Montaneous relief of the Cantabrian Mountains.

e Spain’s Geomorphological Map. 1/50.000 scale. Page 60-11 (39-10).

The rocks that make up Cantabrian geology span a range from the Lower Paleozoic to the present day. 77.4% of
_ the region's surface area is made up of land from the Mesozoic era. Of this, 55% corresponds to the Cretaceous

period. 13.6% corresponds to the Paleozoic era. 9.0% to the Cenozoic era. Of this, 1.2% to the Tertiary and 7.8%

In Cantabria, we generally find three distinct geographical areas: La Marina, La Montaina, and Campoo, and the

southern valleys belonging to the Ebro and Duero River basins. The predominant presence of mountains to the Quaternary.

explains why the entire region has historically been known as La Montaiia, since 50% of its territory is above 600 i WaR CAWTANRICD

i@ailfo da ViEeaya)

meters above sea level and 75% is above 200 meters.

The three dreas previously mentioned are characterized by the following:

e La Marina: A coastal strip of low, broad, gently rolling valleys about 10 km wide, rarely exceeding 500 m

: e
1 Eang.
|
1

:
—_——

in altitude. It borders the sea, forming steep cliffs that are broken by the appearance of river mouths,

:m
Zona Vasco.cantabrica
CORDILLERA CANTABRICA PIRINEOS

creating estuaries and beaches.

e La Montafia: It is a long barrier of rugged mountains parallel to the sea that make up part of the Figure 2: Geological Structures of the Cantabrian Mountains.
Cantabrian Mountains. The highest elevation in Cantabria is located at the peak of Torre Blanca (2,619
meters).

e Campoo y los valles del sur: With a more continental climate, it presents optimal development of forest

masses.

Regarding the geology of Cantabria, the autonomous community is located north of the Cantabrian Mountains,
which are 480 kilometers long and 100 kilometers wide on average. They extend from east to west, parallel to
the sea, and cross the regions of Galicia, Asturias, Castile and Ledn, Cantabria, the Basque Country, Navarre, and

La Rioja. The mountains of the range that cross Cantabria are composed of Mesozoic limestone and marl rocks.
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The study area is located on the Valmaseda sheet (Sheet 60 (20-05)) on the cartography of the Geological and
Mining Institute of Spain. It is in the southwestern corner of Cantabria, also including regions of Biscay and

Burgos.

Morphologically speaking, the limestone elevations around Ramales de la Victoria and Trucios stand out in this
area, as well as the alignment of the Ordunte Mountains to the southwest. The elevations range from 20 to
1,018 m. The most notable hydrographic network is the Asdn (part of its course runs embedded in a large fault
near Ramales), Gandara, Carranza, Agliera, and Ordunte rivers, which flow into the Cantabrian Sea. The most
important population centers are Valmaseda, Ramales de la Victoria, and Trucios. Geologically, the Sheet
belongs to the Cantabrian Basin, located near its central zone, which is characterized by strong subsidence and

consequently the great thickness reached by the series belonging to the Cretaceous.

(A) Mar Cantdbrico - Golfo de Vizcaya i

Mar Cantabrico
Santander !

i —— i e
Barsaenanic c

Paieozoion Pastgens (Geerras Cantabvia Tess v equialentss
sl ) 1 =K

Cabalgamients froral scbee Cusrca
Figure 3.1: Geology of the Basque-Cantabric basin.
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The section of the Cantabrian basin through which the CA-661 road runs, in the Valmaseda area, is in an area

where

the

most

abundant

materials

are

clayey

limestone, sandstone

(Ciz3 1<) and limestone with rudist and orbitoline rocks, with sandstone at the base (C15%¢).
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Figure 3.3: Detail of the workplace in the Magna 50 Map.
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Therefore, we can expect that, during the earthmoving phase, these rocks, belonging to the Aptian Early

Cretaceous, will be the most abundant material extracted.

3.1 STRATIGRAPHY

The materials that emerge in the project area belong to the Triassic, Jurassic, Cretaceous and Quaternary

periods.

3.1.1 TRIASIC

From the Triassic, only the Keuper facies appear, always from zones of weakness and presenting a highly
overlain layer. Data provided by existing oil drilling in the region reveals the existence of Triassic Bunt facies

materials in deep areas.

3.1.1.1 KEUPER FACIES

They outcrop exclusively in the Ramales Thrust Belt, injected into fracture zones around Gibaja. They consist of
gypsum-rich variolated clays with hyacinths. Qil drilling has intersected 62 meters of variegated clays with
anhydrite interbeds and 370 meters of sandstones with dolomitic clay interbeds at the top, the latter possibly
corresponding to the Buntsandstein facies. Since the carbonate, limestone, and dolomite facies of the

Muschelkalk are absent regionally, it is partially included in the Keuper facies notation.

3.1.2 JURASSIC

The Jurassic includes marine sediments from the Lias and Dogger basins, with the Malm basin represented by
Purbeck facies materials, which cannot be separated from the Lower Cretaceous sediments of these facies. They
outcrop exclusively in the northwestern part of the work area, around Ramales, Gibaja, and Rasines, in the

Ramales Thrust Belt, as well as in the Carranza River valley and the tectonized zone of the Gandara River.

3.1.2.1 LOWER-MIDDLE SINEMURIENSE

Tectonized outcrops, with series consisting of dolomites and limestone formations in layers ranging from 30 to
70 centimeters thick. In some places, limestone-dolomitic breccias interspersed with the dolomitic section. This

area has a thickness of approximately 200 meters.

Universidad de Cantabria
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3.1.2.2 SUPERIOR SINEMURIENSE

Outcrops flanked by faults, consisting of alternating gray clayey limestone and gray leafy marl. The section is

approximately 600 meters thick.

3.1.2.3 DOGGER

Present in the Ramales de la Victoria stratigraphic column. Clayey calcilutites and black calcareous clays with
pyrite alternate, at intervals of 30 to 50 centimeters. The column is approximately 85 meters thick, although

surveys estimate that approximately 130 meters of dogger have been cut.

3.1.3 CRETACIC

Sediments from the Aptian to the Cenomanian outcrop. They occur in Urgonian facies (Aptian-Albian), lagoonal

facies (Albian and Early Cenomanian), and outer-shelf neritic facies (Middle and Upper Cenomanian).

The main outcropping sediments are:

3.1.3.1 LOWER-MIDDLE BEDOULIENSE

It outcrops, forming a narrow band between the Weald facies materials and the Urgonian limestones. It has
been differentiated on maps in areas where it reaches sufficient thickness to be represented. In the Ramales

column, it is made up of two sections, which are from wall to roof:

¢ 40 meters of yellowish-brown to reddish sandstones, with soft pebbles at the base, alternating with siltstone

clays.

¢ 80 meters of dark gray limestones, ranging from microcrystalline to bioclastic, with clayey joints.

In the Alén area, to the east of the study area, a thick complex almost 400 meters thick appears, consisting of
medium- to coarse-grained sandstones alternating with siltstone clays at the base. Sandy marls and sandy-

clayey limestones outcrop in the upper part of the area.

3.1.3.2 MIDDLE APTIENSE-ALBIENSE (URGONIAN LIMESTONES)

The Middle Aptian-Albian, defined by a dense series of gray limestones, outcrops in the vicinity of Ramales de la

Victoria and in the Trucios Massif, where they give rise to steep, rugged relief. In areas where it is not
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differentiated from the Early-Middle Bedoulian, it begins by forming between 30 and 40 meters of well-bedded

sandstones and argillaceous limestones.

3.1.4 QUATERNARY

Quaternary deposits cover Mesozoic materials in the form of small, irregularly distributed patches. These are

Pleistocene and Holocene materials.

3.1.4.1 PLEISTOCENE

From the Pleistocene, fluvial terraces appear, consisting of boulders and rounded pebbles of limestone and
quartzite sandstone embedded in a sandy matrix. In the Calera (Ramales) and Carranca (Gibaja) valleys, they are

found 20 meters above the current level of the valley.

3.1.4.2 HOLOCENE

The following materials date back to Holocene:

e Alluvium consisting of deposits of gravel, sand, and silt. Notable among these are those from the Asén,
Carranza, Calera, and Agliera rivers.

e Colluvium originating from hillside collapses. They are shaped like blocks, boulders, and pebbles of
Urgonian limestone and are located in areas with steep slopes, generally around the town of Ramales
de la Victoria.

e Decalcification basins. Developed on Urgonian limestone, they are prominent in areas where red

decalcification clays are abundant.
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where Carboniferous and Permian-Triassic materials overlie Mesozoic sediments. There is also another large N-S
trending zone of weakness, stretching from Ramales de la Victoria to the Asén Estuary, where Keuper injections

are frequent.

3.3 GEOMORFOLOGY

The geomorphological characteristics that describe the study area are strongly characterized by karst processes
and mountainous relief. This is mainly due to the mountainous areas, with altitudes of up to 1,000 meters,
found in the Sierra de La Alcomba and Sierra de Hornijo, as well as the highly soluble Mesozoic limestone rocks,
which favor the formation of a karst environment. In turn, the presence of rivers such as the Asén and Gandara
rivers lead to the formation of valleys marked by the passage of river water. Another characteristic that defines
the geomorphology of the area is the Alpine Orogeny, which, by affecting the sedimentary rocks in the area,

causes the creation of faults and folds.

3.4 HIDROGEOLOGY

3.2 TECTONICS

In the project area, on the Valmaseda sheet, there are N-S and NE-SW trending alignments, coexisting with the
WNW-ESE alignments, which are the dominant ones in this area of the Cantabrian Basin. In the western part,
the orientations tend to be E-W, a continuation of those existing in the adjacent Sheet 19-05 (Villacarriedo).
These guidelines (N-S and E-W) are initially interpreted as reflecting base structures, and a certain tectonic
detachment of the Mesozoic can be accepted at the keuper level. The E-W trending faults (Ramales fault) are
interpreted as an extension of the large tectonic feature known as the 'Cabuérniga Shield Thrust Strip', which

forms a protrusion of the Asturian Massif to the east (Hoja de Cabezdn de la Sal and Los Corrales de Buelna),

Universidad de Cantabria

There are numerous springs due to the alternation of sandstones with restricted intergranular permeability and
more or less sandy clays in the Weald facies and sediments of the Early Bedouliense and Early Albian-Early

Cenomanian.

Another important formation is the Aptian-Middle Albian limestones. They contain a significant karst apparatus
and given the region's high average rainfall and extensive outcrop, they should have sufficient recharge

potential.

At the same time, no fully favorable structure has been observed in the area. The areas south of the
Ruahermosa and Ramales faults, as well as the Carranza River valley in the areas near the lateral change from
Urgonian to Paraurgonian limestone, have the greatest potential for capturing the aquifers contained in the

limestones.
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1. INTRODUCTION

The following appendix will study the hazard and significance of seismic effects on the project to be implemented.
This information will be necessary to determine the appropriateness of the roadway's structural strength and

stability based on its location.

2. APPLICABLE STANDARD

The regulations in force considered in the project are the following:

e “Norma de Construccién Sismorresistente: Parte general y Edificacion (NCSE-02)”, aprobada por Real
Decreto 997/2002 de 27 de septiembre y publicada en el BOE de 11 de octubre de 2002.

e Norma de Construccion Sismorresistente: Puentes (NCSP-07), aprobada por RD 637/2007 de 18 de mayo
y publicada en el BOE de 2 de junio de 2007.

3. SEISMIC CONSIDERATIONS IN THE PROJECT AREA

R E LI M I N A RY S T U D I E S
DOCUMENT N.° 6 — SEISMOLOGICAL STUDIES
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Figure 2: Earthquake resistance map of Spain.

As specified in the Norma de Construccién Sismorresistente: Parte general y edificacidon (NCSE-02), seismic effects
will be considered in the vicinity of the work when the basic seismic acceleration, characteristic value of the

horizontal acceleration of the ground surface, is equal to or greater than 0.04g, where g represents the

acceleration of gravity.

MAPA SiISMICO DE LA NORMA SISMORRESISTENTE NCSE-02

| a, = 0,16g
Bl 0129 = a,<0,16g
[ 0.08g= a,<0.12g
[ 004g=a, <008y
(m]

i} - Vil 8, 0,04g

Figure 1: Seismic map from Norma sismorresistente NCSE-02.

Universidad de Cantabria

4. CONCLUSIONS

As we can see in the attached maps, the entire territory of the autonomous community of Cantabria, where the
CA-661 highway, the object of the project, is located, is in an area where the basic seismic acceleration value is

less than 0.04g. Therefore, it is not necessary to consider seismic actions in the study area.
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A This annex presents a climatological and hydrological study of the project area, necessary to characterize the
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work area and useful in the design and sizing of the road drainage. The data collected and analyzed, characteristic
of the climatological and geographic environment of the region, will include information regarding the climate of

the area as well as its respective temperatures and precipitation. 42N~

2.1 CLIMATOLOGICAL CHARACTERIZATION OF THE AREA

=d2°N

80" N

Cantabria is located in a zone, or region, with an oceanic or Atlantic climate, classified as Cg according to the
Koppen-Geiger climate classification. This climate is a temperate mesothermal climate, characterized by a narrow
temperature range, meaning that the difference between the extreme maximum and minimum temperatures
recorded in the area does not vary greatly throughout the year. It is also characterized by the absence of a dry 387N~

season and mild summers.

According to the Iberian Climate Atlas, available from the State Meteorological Agency (AEMET), the Cantabrian

climate is a temperate climate, or type C, characterized, among other things, by monthly minimum temperatures \ "N
: C T | T | b
36" N-

between 0°C and 18°C. According to the Atlas, type C climates can be of different subtypes depending on whether o . CESLFS PP F AN

or not there is a dry season throughout the year. The Cantabrian region, as we saw earlier, is classified as a type L% L P W * 7€

that does not have a dry season. Figure 1: Képpen-Geiger climate classification in the Iberian Peninsula and Balearic Islands.

Cantabria's climate, classified as Cp, is temperate with no dry season and mild summers. This climate is present To study the area's climatology, information available from data collected by the Santander Airport station

not only in the Cantabrian region but also in the lberian System, part of the northern plateau, and much of the between 1981 and 2010 was also used. The station, located three meters above sea level, is in Seve Ballesteros.

¥
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Specifically, in the Soba region, the climate is humid and temperate, with mild temperatures in winter and cool v t0 1o Lianills $. % |
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Figure 2: Location of the station Santander
Aeropuerto.
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The climatological values obtained from the station are the following:
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_ T ™ Tm R H DR DN DT DF DH DD I
Enero 9.7 13.6 5.8 106 72 123 0.4 0.8 0.8 21 29 85
Febrero 9.8 13.8 5.7 92 72 114 03 11 0.9 1.2 3.1 104
Marzo 11.3 157 7.0 88 71 9.9 0.1 0.9 1.2 0.4 2.9 135
Abril 12.4 16.6 8.3 102 72 119 0.0 1.3 0.7 0.0 24 149
Mayo 151 191 111 78 74 10.4 0.0 1.6 1.7 0.0 24 172
Junio 17.8 216 139 58 75 7.6 0.0 1.8 1.2 0.0 3.7 178
Julio 19.8 23.6 16.0 52 75 7.3 0.0 2.0 0.5 0.0 4.5 187
Agdosto 203 242 164 73 76 7.6 0.0 1.4 0.8 0.0 3.8 180
Septiembre 18.6 228 144 83 76 8.9 0.0 1.5 1.9 0.0 4.6 160
Octubre 161 203 11.8 120 75 111 0.0 1.0 21 0.0 2.8 129
Noviembre 12,5 16.3 8.9 157 75 133 0.0 1.3 0.9 0.4 3.2 93
Diciembre 10,5 14.2 6.7 118 73 121 0.1 0.9 0.6 20 34 74
Afo 14,5 18.5 10.5 1129 74 123.6 0.9 15.7 134 6.2 38.9 1649

Leyenda

T Temperatura media mensual/anual (°C)

TM Media mensual/anual de las temperaturas maximas diarias (°C)

Tm Media mensual/anual de las temperaturas minimas diarias (°C)

R Precipitacion mensual/anual media (mm)

H Humedad relativa media (%6)

DR Numero medio mensual/anual de dias de precipitacion superior o iguala 1 mm

DN MNdmero medio mensual/anual de dias de nieve

DT Ndmero medio mensual/anual de dias de tormenta

DF MNdmero medio mensual/anual de dias de niebla

DH Ndmero medio mensual/anual de dias de helada

DD Numero medio mensual/anual de dias despejados

I  Numero medio mensual/anual de horas de sol

Figure 3: Climatological vaules from station Santander Aeropuerto.
2.2 TEMPERATURE
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e Average annual minimum temperature: Minimum monthly minimum temperature of 5.7°C and maximum
monthly minimum temperature of 16.4°C, with an average annual minimum temperature of 11.36°C.

e Average annual maximum temperature: Minimum temperature among the monthly maximums of 13.6°C
and maximum temperature among the monthly maximums of 24.2°C, with an average annual maximum

temperature of 20.03°C.

Using information from Meteocantabria and the Santander Airport station, the following graph has been created

illustrating the evolution of temperatures in Cantabria from 1997 to 2023:

Temperature Evolution 1997-2023

The temperature in Cantabria is affected by the presence of the sea, which acts as a thermoregulator of the

climate. As a result, the region's temperatures are generally mild.

With information provided by both the Iberian Climate Atlas and the Meteocantabria database, as well as data

from the Santander Airport station, we can derive the following temperature values for the project area:

e Average annual temperature: Average minimum temperature of 9.7°C and average maximum

temperature of 20.3°C, with an average annual temperature of 15.7°C based on average monthly

temperatures.
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Figure 4: Average temperatures 1997-2023.
2.3 PRECIPITATION

The analysis of rainfall in Cantabria was conducted using data from the Santander Airport station, as shown in the
table attached to the document. In addition, information from Meteocantabria was used to define the rainfall

periods for each month of the year.

The following two graphs are the ones obtained:
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Average Precipitation (mm)
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Figure 5.1: Monthly average precipitation in Cantabria (mm).

Monthly rainy days

Figure 5.2: Monthly average of rainy days in Cantabria.
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3. HYDROLOGY

3.1 SUPERFICIAL HIDROLOGY AND FLUVIAL COURSES

The municipality of Soba, and therefore the work area of our project, is in the Cantabrian Hydrographic
Confederation, one of the many organizations responsible for managing and protecting the public water domain
in the river basins that flow through the autonomous communities. This basin protects water resources that flow
not only through Cantabria, but also through the Principality of Asturias, the Basque Country, Galicia, Castile and
Ledn, and the Autonomous Community of Navarre. All the water resources it encompasses and protects comprise
almost 24,000 kilometers of riverbeds, where 332 surface water bodies and 34 groundwater bodies have been

defined.
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Figure 6: Mapa of the Cantabrian Hydrographic Confederation.

Within the municipality of Soba itself, the main rivers are the Asén River and the Gandara River. The Asdn River
rises in Portillo de Asdn and flows into the Limpias Estuary, traveling 50.3 kilometers and carrying an average
annual flow of almost 22 cubic meters per second. The other river that runs through the municipality, the Gandara

River, rises in Puertos de Soba and flows into the Asén River as a tributary, traveling 19.3 kilometers.
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3.2 HYDROGRAPHYC BASIN OF THE WORKPLACE 80.Incedo Z
%'3.-«
) o %, =
The project area, the CA-661 highway and its access to La Busta, is located in the Asén river basin. This basin
covers an area of 562 square kilometers, stretching between Cantabria and the Basque Country. Despite this, the
Cantabrian region occupies the largest proportion of the basin, with almost 75% of its surface area. The basin
| CA-256 ]
borders the Agliera and Miera river basins to the east and west, respectively; as well as the Picdn del Fraile to the - e
i
south and the Cantabrian Sea to the north. Its mouth to the sea is through the Colindres estuary. o I i ()
223 W) >
 CA-256 | e

@
g
"'-O"SWap 0009'9

Figure 8: Hydrography of the workplace..
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Figure 7: Physical map of the Asén Hydrographic Basin.
Near the CA-661 highway, more specifically within the basin, lies the Gandara River crossing mentioned above,
although there is no road crossing over it. The closest body of water to the road is the Astrén Ravine, one of the \\\
Figure 9: Basins of the workplace.

river's tributaries, which stretches for 5 kilometers.

terrain and are called, in ascending order of the road, C1 to C4.

Universidad de Cantabria

Four main basins are identified in the study of the road, which refer to the natural or topographic basins of the
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3.4 FLOODING RISK INTHE WORKPLACE

The CA-661 highway, as well as the town of San Juan de la Cistierna and the La Busta neighborhood, are exempt

from possible river flooding, as can be seen in the figure below:

Figure 10: Flood risk in the work area.

As can be seen, the project area, marked with a black rectangle, would not be affected by flooding due to fluvial
causes, the most significant in the project area. These potential floods would affect the towns of Ramales de la

Victoria and Lanestosa due to the passage of the Calera River.

If we analyze the probabilities of fluvial flooding for return periods of 100 and 500 years, the results obtained are

as follows:
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Figure 11.1: Fluvial flood Hazard map. T=100 afios.

As can be seen in this case, flooding would not affect the project area and would be concentrated mainly in the

towns of Riancho and Gibaja, where the Carranza River passes through them.
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Figure 11.2: Fluvial flood Hazard map. T=500 afios.
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1. INTRODUCTION

This annex will conduct an environmental assessment study for the project. It begins by citing the relevant
legislation and the content of the study. The environmental assessment will then be conducted through a
description of the project, an analysis of the environment, identification of potential impacts, and an assessment
of these. Finally, it will conclude with a series of preventive and corrective measures for each phase of the project,

as well as a proposal for an Environmental Monitoring Program to serve as a monitoring and control system.

2. BACKGROUND

2.1.  ENVIRONMENTAL IMPACT STUDY'S IMPACT

The objectives of the environmental impact study are to identify, describe, and assess the effects that the
construction of the project will have on the various environmental aspects of the project area. These aspects may
be affected directly or indirectly, over various time periods, from short to long; they may be temporary or
permanent in nature, and they may even determine whether they can be resolved, that is, whether they are

remediable or irreversible.

2.2. LEGISLATION

The current legislation on this matter is as follows:

e Law 9/2018, of December 5, amending Law 21/2013, of December 9, on environmental assessment

(Official State Gazette, December 11, 2013).

Regarding the Autonomous Community of Cantabria, the following should be considered:

e Law 17/2006, of December 11, on integrated environmental control.
e Decree 19/2010, of March 18, approving the regulations of Law 17/2006, on Integrated Environmental

Control.
According to Article 8 of Cantabria Law 5/1996 of December 17:
e Studies and projects for new roads and significant population bypasses, in accordance with the level and

purpose of each, must include the corresponding Environmental Impact Assessment and must be

Universidad de Cantabria
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reported by the competent environmental authority in the manner established in the corresponding
applicable legal regulations.

¢ In no case will the following be considered new roads: layout improvements or improvements, platform
widening, road surface improvements, and, in general, any other actions that do not entail a substantial
modification to the functionality of the pre-existing road. In this case, there will be no need for such an

assessment or any corresponding environmental procedure.

According to Annex | of Law 21/2013, the following road projects must undergo Ordinary Environmental

Assessment:

e Construction of motorways and dual carriageways.
e Construction of a new road with four or more lanes, or realignment and/or widening of an existing road
with two or fewer lanes to create four or more lanes, when such new road or the realigned and/or

widened road section reaches or exceeds 10 km in continuous length.

Although the project is not listed as requiring an environmental impact study under regional or state legislation,
it will nevertheless be conducted due to the importance of the natural environment surrounding the project area

and its respective municipality in general.

3. ENVIRONMENTAL EVALUATION

3.1. PROJECT’S LOCATION

The project, as previously mentioned, will be built entirely in the municipality of Soba. This municipality is the

third largest in the Autonomous Community of Cantabria, with an area of 214.16 square kilometers.
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The stretch of road serving as the project's focus is located east of the municipality, below the town of Ramales
de la Victoria and close to the border with the Basque Country. The terrain in the project area is rugged, with
frequent slopes where water flows down to the two river features that surround the road at its beginning: the

Gandara River and the Astrén Ravine.

Figure 1: Location of Soba in the Region of Cantabria.
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description of the project actions likely to cause an impact, a list is drawn up with the existing actions in the project

at each phase of its life cycle that may cause some impact, positive or negative, on the environment.

During construction phase:

3.2. PROJECT’S DESCRIPTION

The purpose of the project is to improve the road surface and slightly widen the section of the CA-661 highway,
accessing La Busta, from the beginning of the highway, where it separates from the CA-256 at PK 0+000, to PK

2+100, past the town of Santa Maria.

The main technical characteristics are as follows:

e Project type: Construction Project.

e Typical section: Single-carriageway highway with one lane in each direction.
e Project speed: 40 km/h.

e Length: 2.100 km.

¢ Roadway width: 6 meters. Two lanes, 3 meters wide.

e Shoulders: 0.5 meters.

3.2.1. ACTIONS THAT PRODUCE AN IMPACT

Based on the Guide for the Preparation of Environmental Studies for Projects with an Impact on the Natural

Environment, "Guide 1: Land-Based Communication and Transportation Infrastructure," and specifically on the

Universidad de Cantabria

e C(Clearing and earthworks.

¢ Land requirements.

¢ Creation of additional tracks and access points.
e Transport of materials.

¢ Movement of heavy machinery.

e Paving of surfaces.

e Storage of materials.

¢ Fencing and vehicle circulation.

e Creation of structures associated with the project.

During exploitiation pase:

¢ Increased road traffic.

¢ Use of maintenance machinery.

e Use of salts, herbicides, and additives for infrastructure preservation.

¢ Road maintenance (cleaning, painting road lines, paving some sections, etc.).

¢ Glare from vehicles.

e Creation of waste dumps in the vicinity of the road, as a result of the increased accessibility of the area.
¢ Increased atmospheric emissions (CO2, CO, VOCs, NOx, SOX, heavy metals, free radicals) capable of

affecting natural environmental factors present in the project's host area.

Abandon phase:

¢ This phase is not contemplated for the type of infrastructure that is the subject of this Study.
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3.3. DESCRIPTION OF THE MEDIUM

In the following section, a study of the project site and the environmental characteristics present prior to the
project's implementation will be conducted. This will define the status of each of these characteristics and the
environmental factors that may be affected, in one way or another, by the project. An individual analysis of the
study factors will be conducted, which will allow the territory to be classified according to its capacity to withstand
and accept the changes or effects that the project entails. To conduct this individual analysis, the physical,

biological, social, and perceptual environments will be studied separately.

3.3.1. PHYSICAL MEDIUM

The physical environment surrounding the project area will be described below. The aspects to consider within
the physical environment of the area surrounding the project include climatology, hydrology, and pollution (both

noise and light and air pollution).

3.3.1.1. CLIMATOLOGY

As specified in the Climatology and Hydrology document attached to the project, and following the K6ppen-Geiger

climate classification, the project area is located in a temperate mesothermal climate area.

The Cantabrian climate, temperate or type C, is characterized by monthly minimum temperatures between 0°C
and 18°C. Furthermore, type C climates, according to the Atlas, can be classified according to subtypes. The
Cantabrian climate falls into subtype Cfb, which is characterized by a temperate climate without a dry season, as
well as mild summers. Specifically, in the Soba region, the municipality where the project is being carried out, the
climate is not only temperate but also humid, with cool temperatures in summer and mild winter. Precipitation,
on the other hand, is frequent throughout the year. Regarding the project area temperatures, this shows an
average annual temperature based on average monthly temperatures of 15.7°C, with minimum values of 9.7°C

and maximum values of 20.3°C.
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Figure 2: Spain’s Climatic Map.

3.3.1.2. HYDROLOGY

The municipality of Soba is located in the Cantabrian River Basin. Within the municipality, the main rivers are the

Asén River and the Gandara River, the latter flowing near the project area.

Alongside the road, there are two river features worth considering: the aforementioned Gandara River and the

Astron Ravine.

Figure 3: Ason’s hydrological basin, project zone.
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3.3.1.3. AIR POLLUTION

Being a rural area dedicated mainly to livestock farming and with very little industrialization, the air quality is

good. The low vehicle traffic density on the projected road does not affect air quality.

3.3.1.4. ACOUSTIC POLLUTION

Noise pollution in the project area is low as there are no industrial zones or heavy vehicle traffic that generates

loud noise.

3.3.1.5. LIGHT POLLUTION

The project area is not illuminated, so light pollution in the area is practically zero.

3.3.2. BIOLOGICAL MEDIUM

This section will indicate the main characteristics of the flora and fauna present in the project area:

3.3.2.1. VEGETATION

The following figures represent the main tree, herbaceous and scrub formations in the autonomous community

of Cantabria:
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PRINCIPALES FORMACIONES ARBOLADAS EN CANTABRIA

Figure 4: Main tree formations in Cantabria.
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Figure 5: Main herbaceous formations in Cantabria.
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Figure 6: Main scrub/bush formations in Cantabria.

The flora of Soba is characterized by the presence of large forests of Cantabrian oaks and holm oaks. In fact, two
species of Cantabrian trees present in the area are classified as unique: the Cagigal de La Gandara and the Cagigal
del Monte San Pedro. Furthermore, the Collados del Asén Natural Park is located within the municipality. The
park includes the sources of the Gandara and Asdn rivers and the limestone massif, with valleys of glacial origin,
where they emerge, and is home to a rich flora and fauna. Furthermore, the municipality has proposed the basins

of the Miera and Gdandara rivers as Sites of Community Importance.

The following table shows the different types of flora that can be found in the municipality where the project is

being developed and the approximate hectares occupied by each type:
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Type of vegetation Surface (ha)
Matorral 6,924.98
Agricola y prados artificiales 4,520.53
Hayedos (Bosque) 3,997.34
Encinares (Bosque) 2,310.62
Monte sin vegetacion superior 1,785.89
Prado con sebes 1,575.74
Robledal de Quercus robury Quercus petraea (Bosque) 1,178.15
Bosques mixtos de frondosas en region biogeografica atlantica (Bosque) 1,173.65
Herbazal 922.71
Pinares de pino albar (Bosque Plantacion) 867.09
Bosques riberefios (A.F.M. - Riberas) 266.55
Pinares de pino radiata (Mosaico arbolado sobre cultivo) 121.64
Pinares de pino radiata (Bosque Plantacion) 119.18
T.D. (Talas) 101.05
Artificial 94.65
Eucaliptales (Bosque Plantacion) 85.25
Mezcla de coniferas con frondosas, autéctonas con aléctonas (Bosque Plantacion) | 78.86
Acebedas (Bosque) 78.63

Universidad de Cantabria
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Melojares (Bosque)

Castanares (Bosque)

Prado

Hayedos (Mosaico arbolado sobre cultivo)

Mezclas de coniferas y frondosas autdctonas (Bosque)

Arbolado disperso de coniferas y frondosas (Bosque)

Pinares de pino radiata (A.F.M. - Bosquetes)

Complementos del bosque

Pastizal Matorral

Otras especies de produccion en mezcla (Bosque Plantacion)

Madrofiales (Bosque)

Avellanedas (Bosque)

Fresnedas (Bosque)

Agua

Pinares de pino salgareiio (Bosque Plantacion)

66.83

62.20

50.55

48.72

46.17

44.84

35.82

33.54

23.35

22.21

9.54

5.61

4.35

2.81

0.30
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3.3.2.2. WILDLIFE

Regarding the local fauna, the following is a list of animals that may appear in the project area:

Amphibians:

COMMON NAME

SCIENTIFIC NAME

RANA BERMEJA

SALAMANDRA COMUN

SAPO PARTERO COMUN

TRITON ALPINO

TRITON PALMEADO

Birds:

COMMON NAME

Rana temporaria

Salamandra salamandra

Alytes obstetricans

Mesotriton alpestris

Lissotriton helveticus

SCIENTIFIC NAME

ACENTOR COMUN
AGATEADOR COMUN
AGUILA CULEBRERA
AGUILA REAL (CAUDAL)
ALCAUDON DORSIRROJO

ALCOTAN EUROPEO

ALIMOCHE COMUN (ABANTO)

ALONDRA COMUN

ARRENDAIJO

Universidad de Cantabria

Prunella modularis

Certhia brachydactyla

Circaetus gallicus

Aquila chrysaetos

Lanius collurio

Falco subbuteo

Neophron percnopterus

Alauda arvensis

Garrulus glandarius

AVION COMUN

AVION ROQUERO

BISBITA ARBOREO

BISBITA RIBERENO ALPINO

BUSARDO RATONERO

CAMACHUELO COMUN

CARABO COMUN

CARBONERO COMUN

CARBONERO GARRAPINOS

CARBONERO PALUSTRE

CERNICALO VULGAR

CHOCHIN

CHOTACABRAS GRIS

CHOVA PIQUIGUALDA

CHOVA PIQUIRROJA

COLIRROJO TIZON

CORNEJA NEGRA

CUCo COMUN

CUERVO

DOCUMENT N° 8 - ENVIRONMENTAL IMPACT STUDY

Delichon urbicum

Ptyonoprogne rupestris

Anthus trivialis

Anthus spinoletta

Buteo buteo

Pyrrhula pyrrhula

Strix aluco

Parus major

Parus ater

Parus palustris

Falco tinnunculus

Troglodytes troglodytes

Caprimulgus europaeus

Pyrrhocorax graculus

Pyrrhocorax pyrrhocorax

Phoenicurus ochruros

Corvus corone

Cuculus canorus

Corvus corax
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CURRUCA CAPIROTADA Sylvia atricapilla MOSQUITERO IBERICO Phylloscopus ibericus
ESCRIBANO CERILLO Emberiza citrinella PALOMA TORCAZ Columba palumbus
ESCRIBANO MONTESINO Emberiza cia PARDILLO COMUN Carduelis cannabina
GAVILAN COMUN Accipiter nisus PETIRROJO EUROPEO Erithacus rubecula
GOLONDRINA COMUN Hirundo rustica PICO PICAPINOS Dendrocopos major
GORRION COMUN Passer domesticus PINZON VULGAR Fringilla coelebs
HALCON PEREGRINO Falco peregrinus PITO REAL Picus viridis
HERRERILLO CAPUCHINO Parus cristatus REYEZUELO LISTADO Regulus ignicapilla
HERRERILLO COMUN Parus caeruleus RUISENOR BASTARDO Cettia cetti
JILGUERO Carduelis carduelis TARABILLA COMUN Saxicola torquatus
LAVANDERA BLANCA (AGUZANIEVES) | Motacilla alba TREPADOR AZUL Sitta europaea
LAVANDERA CASCADENA Motacilla cinerea URRACA Pica pica
LECHUZA COMUN Tyto alba VENCEJO COMUN Apus apus
BUITRE LEONADO Gyps fulvus VERDECILLO Serinus serinus
MARTIN PESCADOR COMUN Alcedo atthis VERDERON EUROPEO (COMUN) Carduelis chloris
MILANO NEGRO Milvus migrans ZORZAL CHARLO Turdus viscivorus
MIRLO ACUATICO Cinclus cinclus ZORZAL COMUN Turdus philomelos
MIRLO COMUN Turdus merula
MITO Aegithalos caudatus
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Reptiles:

COMMON NAME SCIENTIFIC NAME

CULEBRA DE COLLAR Natrix natrix

LAGARTIJA DE TURBERA | Lacerta vivipara

LAGARTIA IBERICA Podarcis hispanica

LAGARTUA ROQUERA Podarcis muralis

LAGARTUA VIVIPARA Zootoca vivipara

Mammals:

COMMON NAME

SCIENTIFIC NAME

ARDILLA COMUN

LIEBRE

CORZO

DESMAN DE LOS PIRINEOS

ZORRO

JABALI

LOBO

MURCIELAGO BIGOTUDO

Sciurus vulgaris

Lepus europaeus

Capreolus capreolus

Galemys pyrenaicus

Vulpes vulpes

Sus scrofa

Canis lupus

Myotis mystacinus

MURCIELAGO HERRADURA GRANDE

MURCIELAGO HERRADURA MEDIO

MURCIELAGO HERRADURA PEQUENO

MURCIELAGO RATONERO FORESTAL

MURCIELAGO RATONERO GRANDE

MURCIELAGO RATONERO GRIS

MURCIELAGO RATONERO PARDO

MURCIELAGO RIBERENO

NOCTULO COMUN

NOCTULO PEQUENO

RATA TOPERA

RATON CASERO

RATON DE CAMPO

RATON LEONADO

TEJON COMUN

TOPILLO NIVAL

TOPILLO ROJO

DOCUMENT N° 8 - ENVIRONMENTAL IMPACT STUDY

Rhinolophus ferrumequinum

Rhinolophus euryale

Rhinolophus hipposideros

Mlyotis bechsteinii

Myotis myotis

Myotis nattereri

Myotis emarginatus

Myotis daubentonii

Nyctalus noctula

Nyctalus leisleri

Arvicola terrestris

Mus musculus

Apodemus sylvaticus

Apodemus flavicollis

Meles meles

Chionomys nivalis

Myodes glareolus

MURCIELAGO COMUN Pipistrellus pipistrellus
MURCIELAGO DE CABRERA Pipistrellus pygmaeus
MURCIELAGO DE CUEVA Miniopterus schreibersii
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Invertebrates:
COMMON NAME SCIENTIFIC NAME
CARACOL (ENDEMICO) Cochlostoma oscitans
CARACOL DE QUIMPER Elona quimperiana

CANGREJO DE RiO EUROPEO | Austropotamobius italicus

3.3.3. SOCIAL MEDIUM

The population of Soba has gradually declined over time due to the rural exodus phenomenon in the Community
of Cantabria, as well as the low birth rate. Furthermore, the vast majority of the municipality's population is

middle-aged.

The area's economy is primarily driven by livestock farming, as around 60% of Soba's inhabitants make their living
from it. The area's other two major economic strengths are the service sector, primarily driven by rural and nature

tourism, and construction.

3.3.4. PERCEPTUAL MEDIUM

The project area corresponds to a rural area in the interior of Cantabria. This area relies on livestock farming and
small, scattered urban centers. The traditional emphasis of primary sector activities has shaped the traditional
housing and population center. The rural area of Soba preserves a large number of heritage elements with popular
construction typologies, both individual buildings and traditional building complexes. In addition to the main

settlement found in the town center, there are scattered neighborhoods and housing.

3.3.5. SPECIAL PROTECTION AREAS

The route of the bypass does not affect any special environmental protection zone of any kind.

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.
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4.1.

POTENTIAL ENVIRONMENTAL IMPACTS

4. IMPACT IDENTIFICATION

The various impact factors and potential impacts arising from the project's various actions and activities, whether

in the construction or operating phase, will be outlined below:
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4.1.1.

4.1.3.

ATMOSPHERIC IMPACT

Noise pollution.
Light pollution.

Emissions of dust, particles, and gaseous pollutants.

HYDROLOGICAL IMPACT

Washing away of stockpiled or leveled materials.

Accidental spills of lubricants, fuels, paints, concrete, bitumen, and other hazardous or polluting

substances or products.

Erosion of embankment slopes and natural terrain due to freefall water following cross-drainage works.

VEGETATION IMPACT

Removal of native vegetation for the construction project.
Risk of invasive plant species spreading through the corridor.
Failure to restore herbaceous and/or tree cover.

Risk of accidental fires.

WILDLIFE IMPACT

Increased disturbance from noise emissions and vibrations from vehicles.

Alteration and destruction of existing vegetation cover and other foraging, nesting, or shelter areas.

Impact on wildlife permeability or mobility.

Increased mortality due to the risk of vehicle accidents.

GEOTECHNICAL IMPACT

Loss of nutrient properties of topsoil.
Soil loss due to erosion.

Washing away of soil on slopes.
Temporary and permanent occupation.

Soil compaction in occupied areas.
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4.1.6. LANDSCAPE IMPACT

e Alteration of landscape forms and local morphology.

e Lack of restoration of the natural landscape on slopes and other disturbed areas.

4.1.7. PATRIMONIAL IMPACT

e Risk of impact on potential sites or elements of archaeological or heritage interest.

4.1.8. SOCIOECONOMICAL IMPACT

* Inconvenience to citizens resulting from the construction work.
e Failure to restore affected services and uses.

e Job creation

4.1.9. WASTE IMPACT

¢ Inadequate management of CDW, especially those that pose a risk to environmental and human health.

5. CHARACTERIZATION AND EVALUATION OF THE IMPACTS

Impact characterization and assessment are developed using the semi-quantitative numerical method proposed
in the Criteria for Impact Characterization RD 1131/88. The concepts that characterize each impact and their
respective assessment are presented below. These effects can have a negative sign, if they are harmful, or a

positive sign, if they are beneficial.

e () Intensity: It refers to the degree of alteration that the impact introduces.

(E) Extent: Referring to the area of influence of the impact, since it may affect specific areas within the

study area or even exceed the area delimited as the area affected by the action.

(M) Moment: Time it takes for a certain impact to affect any of the environmental factors.

(P) Persistence: It refers to the altered factors that remain after the action is completed.

(R) Reversibility: This criterion refers to the possibility of recovering the environmental quality of the

factor once the impact has occurred.
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The following table is used to obtain the values of each component of the model:

Signo

- Impacto beneficioso +
- Impacto perjudicial -

E, Extension

(Area de influencia):
- Puntual............... >
- Parcial................ 2!
- EXtOnso........cooenn2”
0 (R,
= OrICO. ...ovarcinnenn +4
P, Persistencia:

- Fugaz.......c0eneene2’

- Temporal.......... "
- Portingz.. ..coevsnnes 2?
- Permanente....... 2°

| 1, Intensidad

(grado de destruccion):

T
8 T
B
- Muy alta.............2°
| - Total..................2"
M, Momento:
- Largo plazo.........2°
- Medio plazo.........2"
- Inmediato............2°
- Critico.....cccocveeeen b

'R, Reversibilidad:

- Corto plazo.........2°

- Medio plazo......... -
- Largo plazo ........2°
- Irreversible ......... 2

- Irrecuperable ......2°

Figure 7: Impact evaluation table.

Once the impacts have been characterized and assessed, their significance is calculated. The following expression

is used for this purpose:

Importance (I) = 3+2E+M+P+R

And the results obtained are normalized with this other expression:

I —( -8 ) 10
" \104-38

Based on the normalized value obtained for each expression, and for each impact, a rating corresponding to the

impact of each factor is assigned. The different impact rating classifications are as follows:
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Impact Description Ir
Immediate recovery after the cessation of the activity that caused the
COMPATIBLE | . 0,0-2,5
impact.
No corrective measures required.
Recovery does not require intensive corrective measures.
MODERATE b) £ : 2,5-5,0
Perceptible change in the environment.
Recovery requires corrective measures and a period of time.
SEVERE overy requi P 5,0-7,5
Noticeable environmental loss.

Magnitude exceeds the acceptable threshold.
CRITIC Permanent loss of environmental quality.
No recovery possible, even with corrective measures.

Once the impacts to be considered and the assessment criteria have been defined, the classification of each factor

is identified individually using the table attached in the following sheet:
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DESCRIPCION VALORACIONES AMBIENTALES IMPORTANCIA e

Factores Impactos ambientales potenciales Signo I E M P R I Ir ACTO
Contaminacion acustica. - 2 1 4 2 4 18 1,042 COMPATIBLE
ATMOSFERA |Contaminacion luminica. - 1 2 4 4 4 19 1,146 COMPATIBLE
Emisiones de polvo, particulas gaseosos. - 2 2 4 4 4 22 1,458 COMPATIBLE
HIDROLOGIA Arrastres de materiales - 2 4 4 4 4 26 1,875 COMPATIBLE
Vertidos accidentales - 8 4 4 2 4 42 3,542 MODERADO
Retirada de la vegetacion autéctona - 2 1 4 4 2 18 1,042 COMPATIBLE
FLORA Riesgo de propagacidn de especies. - 1 1 4 4 1 14 0,625 COMPATIBLE
Restitucion de la cubierta vegetal. - 2 2 4 4 2 20 1,250 COMPATIBLE
Riesgo de incendios accidentales. - 2 4 4 8 4 30 2,292 COMPATIBLE
Emisiones acusticas y vibraciones. - 2 2 4 4 4 22 1,458 COMPATIBLE
EAUNA Alteracion de la cobertura vegetal. - 1 2 4 4 4 19 1,146 COMPATIBLE
Afecciones a la movilidad de la fauna. - 1 4 4 4 4 23 1,563 COMPATIBLE
Aumento de la mortalidad por accidentes. - 2 2 1 2 4 17 0,938 COMPATIBLE
Pérdida de propiedades de la tierra. - 4 2 4 4 4 28 2,083 COMPATIBLE
Pérdidas de suelo por erosion. - 4 2 4 4 4 28 2,083 COMPATIBLE
SUELO Lavado de tierras en taludes. - 4 2 4 4 4 28 2,083 COMPATIBLE
Ocupacién temporal y permanente. - 8 2 4 8 8 48 4,167 MODERADO
Compactacion de los suelos. - 4 2 4 8 4 32 2,500 MODERADO
PAISAJE Alteracion de las formas del paisaje. - 2 4 4 8 4 30 2,292 COMPATIBLE
Ausencia de restitucion del paisaje natural. - 2 4 4 4 4 26 1,875 COMPATIBLE
PATRIMONIO [Afeccion a posibles yacimientos. - 2 1 2 2 2 14 0,625 COMPATIBLE
SOCIO Molestias a los ciudadanos por las obras. - 4 4 4 4 2 30 2,292 COMPATIBLE
ECONOMICO Reposicion de los servicios afectados. . 8 2 4 2 2 36 2,917 MODERADO
Generacion de puestos de trabajo. + 4 2 4 2 1 23 1,563 COMPATIBLE
RESIDUOS |Inadecuada gestion de RCDs. - 8 4 8 4 2 46 3,958 MODERADO
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6.

PREVENTIVE AND CORRECTIVE MEASURES

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

All impacts rated as COMPATIBLE do not require preventive or corrective measures. However, those classified as

MODERATE do, even if the measures are not very intense.

Below are a series of preventive and corrective measures to ensure environmental and surrounding conservation,

reducing the impact of these factors as much as possible.

6.1. SET OF PREVENTIVE AND CORRECTIVE MEASURES
6.1.1. ATMOSPHERIC FACTOR
e Comply with current emissions legislation.
¢ Maintain machinery in good condition and use CE-approved equipment.
¢ Moisten materials during earthmoving and control discharge heights.
¢ Control dust-emitting activities: apply periodic wetting and cleaning irrigation, transport materials using
a tarp, and clean machinery wheels.
e Reduce the speed of machinery and vehicles near sensitive areas.
6.1.2. HYDROLOGICAL FACTOR

Handle hazardous substances under appropriate environmental safety conditions to reduce the risk of
spills.

Have an Environmental Emergency Plan that will define the protocol in the event of an accident with
significant environmental repercussions, especially spills.

Place machinery parking areas in areas with low permeability.

Appropriate authorizations must be obtained to obtain water for wetting operations.

Washing ponds for the gutters of concrete tanks will be installed, and they will be adequately
waterproofed.

Sediment retention barriers will be installed near watercourses.

Proper stockpile location and management must be ensured to prevent leachate.

Place downpipes on the slopes of cross drainage works to prevent soil erosion due to the effect of free-

falling water.
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6.1.3.

6.1.4.

6.1.5.
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GEOTECHNICAL FACTOR

Delimit the strictly occupied area of the construction site.

Recover the top layer of fertile soil for later use in landscape restoration.

Stockpile topsoil in piles no more than 1.5 meters high. If necessary, irrigate and fertilize to preserve
its properties.

In the event of spillage of polluting products, remove the affected soil and treat it as hazardous waste.
Use absorbent materials to clean up spilled fluids from machinery, which will subsequently be treated
as hazardous waste.

Dismantle the facilities once the work is completed and clean the entire construction site.

WILDLIFE FACTOR

Minimize noise and vibration generation.
Avoid creating conditions that attract wildlife to the roadway area.
Clear the land from the road centerline outward to allow wildlife to escape.

Use reflectors to prevent vehicles from entering.

VEGETATION FACTOR

Do not place nails, pegs, ropes, or cables in trees or shrubs.

Do not stack or lean materials against tree trunks.

Delimit the area around clearing operations.

Carry out work that poses a fire risk away from highly flammable areas.

Take extreme care in cleaning drains and waterways to avoid the unnecessary removal of natural
vegetation.

Restore all areas that have suffered significant vegetation disturbance.

Protect vegetation from impacts and compaction of the root extension area, as well as from potential
animals that could damage it.

Properly manage invasive plant specimens.

Implement the "Program for the Control of Invasive Plants in Cantabria" of the General Directorate
of Forestry and Nature Conservation.

Establish an appropriate schedule to allow for partial restorations.

Carry out clearing, sowing, and planting operations at the appropriate time.
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If injuries occur on trees near the work site, make clean, smooth cuts on the damaged branches and

paint them with a healing agent.

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

6.1.6. LANDSCAPE FACTOR

Completely restore the area.

Move unused soil removed from excavated excavations to a designated storage area.

Ensure cleanliness and order in the work areas.

If established revegetation measures are insufficient, adopt more intensive corrective measures.
6.1.7. SOCIOECONOMICAL FACTOR

Ensure the functionality and continuity of affected services during construction.

Make construction schedules compatible with those of the activities being carried out.
6.1.8. RESIDUAL FACTOR

Comply with current legislation.

Ensure proper segregation, storage on-site, and delivery to the authorized manager.
1. ENVIRONMENTAL VIGILANCE PROGRAM

In order to monitor and control the effective implementation of the proposed preventive and corrective

measures, an Environmental Monitoring Program must be implemented in the project area while the works are

carried out.

This program must include the following points:

Control of dust emissions from the passage of vehicles and construction machinery.

Control of noise levels during the execution of the works.

Control to detect impacts.

Control of the management of waste generated during the works.

Control of the adequacy of drainage works in accordance with the requirements approved by the
involved agencies.

Control and monitoring of waterways against actions that could affect the free flow of water.
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Drafting of a simple and systematic method for environmental monitoring.

That is, the Environmental Monitoring Program must:

Define the impacts to be controlled with the corresponding environmental improvement measures
to be applied.

Monitor and verify the effectiveness of protective and corrective measures, and provide solutions
when these prove unsatisfactory.

Define impact detection measures.

Present a simple and systematic method for environmental monitoring.
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PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

1. INTRODUCTION

This appendix describes and justifies the route designed for the improvement of the CA-661 Access Road to La
Busta. The section studied in this project corresponds to the first part of the road, from PK 0+000 of the CA-661
to PK 2+100.

The following sections first define the geometric design criteria considered in the project, the main
characteristics of the route designed, and the existing constraints that influenced the choice of route. The layout

report, necessary for projecting the plans on the ground, is also included.

The effects of the route on the surrounding area will be considered when designing, based on current and
planned land use, as well as the environmental impact. Likewise, a homogeneity of geometric characteristics
must be achieved that encourages drivers to travel comfortably and safely without excessive speed fluctuations.
To achieve this, points where geometric characteristics require a sudden decrease in speed will be avoided, and
the perception of necessary speed variations will be facilitated through progressive changes in geometric

parameters with the help of signage.

2. ROAD LAYOUT

The route was designed in accordance with Norma 3.1-IC "Trazado", published in 2016 by the Ministry of Public

Works, for a design speed of 40 km/h. The layout reports are presented in plan and elevation views.

2.1. PLAN ROAD LAYOUT

To avoid problems related to fatigue, glare, or excessive speed, straight alignments must conform to a series of
maximum and minimum length values based on the road's design speed, according to the standard. In the case

of this project, these values are as follows:

Lins = 1,391,

Linino = 2,78 -V,

<

Linax = 16,7 -V,

Universidad de Cantabria

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Where:

[ ]
o~

min,s Minimum length (m) for layouts in “S”.

[ ]
o~

min,e Minimum length (m) for other cases.

maximum length (m).

°
L~
3
Q
]

°
—

Project speed (km/h)

In the project layout, no straight alignments with a length greater than the established maximum have been
projected and, given that the road layout adopts the shape of an "S", all straight lines also comply with the

minimum length.

Vp=40 km/h Longitud (m)
Lmin,s 56

Lmnin,o 11

Lenax EGE

Figura 1: Longitudes minimas y mdximas en alineacion recta.

Once a certain design speed has been set, the minimum radius to be adopted for circular curves will be

determined based on:

e The maximum superelevation and maximum mobilized transverse friction.
e Visibility at the stop along its entire length.

e The coordination of the layout in plan and elevation, to avoid loss of layout, orientation, and dynamics.
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Therefore, the layout criteria considered in its design are as follows:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

e Design speed: 40 km/h.

e Minimum radius: 30 m. This should be 50 m, but due to the conditions of the existing road, this is

impossible.

e Maximum banking: It should be 7%, but due to this being a mountain road with steep slopes, we will

limit it to 13%.

Finally, regarding curves, the instructions indicate their shape and characteristics. Clothoids will be used that
meet a series of conditions regarding their parameter and length. There are limitations in several aspects, such

as the variation of centrifugal acceleration in the horizontal plane, banking transition, and visual perception

conditions.

2.2.  PLAN LAYOUT REPORT

Below are the values for each alignment of the layout obtained in Civil 3D:

Tangent Data

Length:

Spiral Curve Data:

108.890

clothoid

Length:

Radius:

Theta:

35.000

150.000

06°41'04.2274"

34.952

1.360

Universidad de Cantabria

Course:

L Tan:

S Tan:

§$57°48'40.9298" E

23.350

11.682

0.340

17.492

72.457

Chord: 34.979

Circular Curve Data

Delta: 07°07'27.6165"
Radius: 150.000
Length: 18.651
Mid-Ord: 0.290

Chord: 18.639

Spiral Curve Data: clothoid

Length: 35.000

Radius: 150.000

Theta: 06°41'04.2274"
X: 34.952

Y: 1.360

Chord: 34.979

Tangent Data

Length: 43.194

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Course:

Type:

Tangent:

External:

Course:

L Tan:

S Tan:

Course:

Course:

$60°02'21.4143"E

LEFT

9.338

0.290

$68°03'28.9654" E

23.350

11.682

0.340

17.492

72.457

S$76°04'36.5165" E

§$78°18'17.0011" E
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Spiral Curve Data: clothoid

Length: 7.500

Radius: 30.000

Theta: 07° 09' 43.1008"
X: 7.488

Y: 0.312

Chord: 7.495

Circular Curve Data

Delta: 111° 03'45.4523"
Radius: 30.000
Length: 58.152
Mid-Ord: 13.021
Chord: 49.466

Spiral Curve Data: clothoid

Length: 45.370

Radius: 30.000

Universidad de Cantabria

L Tan:

S Tan:

Course:

Type:

Tangent:

External:

Course:

L Tan:

S Tan:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

5.004

2.504

0.078

3.748

15.000

§75°55'03.7714" E

RIGHT

43.701

23.008

$15°36'41.1742"E

31.205

15.999

Theta:

Chord:

Tangent Data

Length:

Spiral Curve Data:

43°19'31.8442"

42.844

10.977

44.228

24.349

clothoid

Length:

Radius:

Theta:

Chord:

35.000

75.000

13°22'08.4548"

34.810

2.712

34.915

Circular Curve Data

Delta:

Radius:

05° 03'32.7207"

75.000

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Course:

Course:

L Tan:

S Tan:

Course:

Type:

2.801

22.260

36.893

$68°52'27.9817" W

$83°14'43.3962" W

23.400

11.728

0.679

17.468

51.235

§$87°41'58.8105" W

RIGHT
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Length:

Mid-Ord:

Chord:

Spiral Curve Data:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

6.622

0.073

6.620

clothoid

Length:

Radius:

Theta:

Chord:

Tangent Data

Length:

Spiral Curve Data:

35.000

75.000

13°22'08.4548"

34.810

2.712

34.915

90.776

clothoid

Length:

Radius:

Theta:

45.370

27.000

48°08'22.0491"

Universidad de Cantabria

Tangent:

External:

Course:

L Tan:

S Tan:

Course:

Course:

L Tan:

S Tan:

3.313

0.073

N 80°51'21.7886" W

23.400

11.728

0.679

17.468

51.235

N 69° 24' 42.3877" W

N 64° 57'26.9734" W

31.447

16.220

3.098

Chord:

42.271

12.080

43.963

Circular Curve Data

Delta:

Radius:

Length:

Mid-Ord:

Chord:

53°06'57.6390"

27.000

25.030

2.849

24.144

Spiral Curve Data: clothoid

Length:

Radius:

Theta:

Chord:

35.000

27.000

37°08'10.1522"

33.558

7.338

34.351

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Course:

Type:

Tangent:

External:

Course:

L Tan:

S Tan:

Course:

22.162

35.000

N 80° 54' 23.0989" W

LEFT

13.496

3.185

S40°20'42.1579" W

23.868

12.155

1.862

17.258

30.741

§$11°00'53.5429" E
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Tangent Data

Length: 26.765

Spiral Curve Data: clothoid

Length: 35.000

Radius: 120.000

Theta: 08°21'20.2842"
X: 34.926

Y: 1.699

Chord: 34.967

Circular Curve Data

Delta: 06° 59' 36.3309"
Radius: 120.000
Length: 14.647

Mid-Ord: 0.223

Chord: 14.638

Spiral Curve Data: clothoid

Universidad de Cantabria

Course:

L Tan:

S Tan:

Course:

Type:

Tangent:

External:

Course:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

§$23°20'56.8138"E

23.359

11.690

0.425

17.488

64.807

$26°08'01.7691" E

LEFT

7.333

0.224

$35°12'05.2635"E

Length: 35.000

Radius: 120.000

Theta: 08°21'20.2842"
X: 34.926

Y: 1.699

Chord: 34.967

Tangent Data

Length: 56.979

Spiral Curve Data: clothoid

Length: 35.000
Radius: 15.000
Theta: 66°50'42.2740"
X: 30.527
Y: 12.344
Chord: 32.928

Circular Curve Data

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

L Tan:

S Tan:

Course:

Course:

L Tan:

S Tan:

Course:

23.359

11.690

0.425

17.488

64.807

S44°16'08.7580" E

$47°03'13.7132" E

25.248

13.425

3.242

16.735

22.913

$69°04'12.0724" E



Delta:

Radius:

Length:

Mid-Ord:

Chord:

Spiral Curve Data:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

15°47'52.2363"

15.000

4.136

0.142

4.123

clothoid

Length:

Radius:

Theta:

Chord:

Tangent Data

Length:

Spiral Curve Data:

35.000

15.000

66° 50'42.2740"

30.527

12.344

32.928

5.124

clothoid

Length:

20.000

Universidad de Cantabria

Type:

Tangent:

External:

Course:

L Tan:

S Tan:

Course:

Course:

L Tan:

LEFT

2.081

0.144

N 58°12'07.8946" E

25.248

13.425

3.242

16.735

22.913

N 05° 28'27.8618" E

N 16° 32'30.4974" W

13.512

Radius:

Theta:

Chord:

20.000

28°38'52.4031"

19.506

3.274

19.779

Circular Curve Data

Delta:

Radius:

Length:

Mid-Ord:

Chord:

61°01'28.3844"

20.000

21.302

2.770

20.309

Spiral Curve Data: clothoid

Length:

Radius:

Theta:

20.000

20.000

28°38'52.4031"

19.506

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

S Tan:

Course:

Type:

Tangent:

External:

Course:

L Tan:

S Tan:

6.830

0.826

9.917

20.000

N 07°00'46.2297" W

RIGHT

11.787

3.215

N 42°37'06.0979" E

13.512

6.830

0.826

9.917
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Chord:

Tangent Data

Length:

Spiral Curve Data:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

3.274

19.779

54.386

clothoid

Length:

Radius:

Theta:

Chord:

35.000

30.000

33°25'21.1370"

33.828

6.642

34.474

Circular Curve Data

Delta:

Radius:

Length:

Mid-Ord:

14° 05'58.0578"

30.000

7.382

0.227

Universidad de Cantabria

Course:

Course:

L Tan:

S Tan:

Course:

Type:

Tangent:

External:

20.000

S 87°45'01.5745" E

§$78°13'17.3067" E

23.763

12.058

1.681

17.303

32.404

S$67°06'46.7562" E

RIGHT

3.710

0.229

Chord: 7.364

Spiral Curve Data: clothoid

Length: 20.000

Radius: 30.000

Theta: 19° 05'54.9354"
X: 19.779

Y: 2.205

Chord: 19.901

Tangent Data

Length: 12.801

Spiral Curve Data: clothoid

Length: 35.000

Radius: 100.000

Theta: 10° 01'36.3411"
X: 34.893

Y: 2.037

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Course:

L Tan:

S Tan:

Course:

Course:

L Tan:

S Tan:

$37°44'57.1409" E

13.412

6.738

0.553

9.963

24.495

§$17°57'39.8727"E

$11°36'03.1766" E

23.371

11.701

0.510

17.482

59.161
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Chord: 34.952

Circular Curve Data

Delta: 17°34'31.6853"
Radius: 100.000
Length: 30.675
Mid-Ord: 1.174

Chord: 30.555

Spiral Curve Data: clothoid

Length: 35.000

Radius: 100.000

Theta: 10°01' 36.3411"
X: 34.893

Y: 2.037

Chord: 34.952

Tangent Data

Length: 15.159

Universidad de Cantabria

Course:

Type:

Tangent:

External:

Course:

L Tan:

S Tan:

Course:

Course:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

$14°56'32.1685" E

LEFT

15.459

1.188

$30°24'55.3603" E

23.371

11.701

0.510

17.482

59.161

S$45°53'18.5521" E

$49°13'47.5441" E

Spiral Curve Data:

clothoid

Length:

Radius:

Theta:

Chord:

35.000

15.000

66° 50'42.2740"

30.527

12.344

32.928

Circular Curve Data

Delta:

Radius:

Length:

Mid-Ord:

Chord:

Spiral Curve Data:

23°50'31.1662"

15.000

6.242

0.323

6.197

clothoid

Length:

Radius:

25.000

15.000

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

L Tan:

S Tan:

Course:

Type:

Tangent:

External:

Course:

L Tan:

S Tan:

25.248

13.425

3.242

16.735

22.913

§71°14'45.9033"E

LEFT

3.167

0.331

N 52°00' 14.5989" E

17.316

8.927
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Chord:

Tangent Data

Length:

Spiral Curve Data:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

47° 44'47.3385"

23.319

6.607

24.237

36.432

clothoid

Length:

Radius:

Theta:

Chord:

35.000

50.000

20°03'12.6822"

34.574

4.048

34.810

Circular Curve Data

Delta:

Radius:

59°39'14.5482"

50.000

Universidad de Cantabria

Course:

Course:

L Tan:

S Tan:

Course:

Type:

1.694

12.216

19.365

N 08° 09' 24.8606" E

N 07°39'48.3228" W

23.485

11.805

1.016

17.429

41.833

N 00° 59'09.1252" W

RIGHT

Length:

Mid-Ord:

Chord:

Spiral Curve Data:

52.058

6.623

49.738

clothoid

Length:

Radius:

Theta:

Chord:

Tangent Data

Length:

Spiral Curve Data:

35.000

50.000

20°03'12.6822"

34.574

4.048

34.810

82.127

clothoid

Length:

Radius:

Theta:

35.000

60.000

16° 42' 40.5685"

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Tangent:

External:

Course:

L Tan:

S Tan:

Course:

Course:

L Tan:

S Tan:

28.667

7.635

N 42°13'01.6335" E

23.485

11.805

1.016

17.429

41.833

N 85°25'12.3922" E

S$87°54'08.4102" E

23.438

11.762

0.848
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X: 34.703
Y: 3.382
Chord: 34.868

Circular Curve Data

Delta: 01°07'49.7752"
Radius: 60.000

Length: 1.184

Mid-Ord: 0.003

Chord: 1.184

Spiral Curve Data: clothoid

Length: 20.000

Radius: 60.000

Theta: 09°32'57.4677"
X: 19.945

Y: 1.109

Chord: 19.975

Universidad de Cantabria

Course:

Type:

Tangent:

External:

Course:

L Tan:

S Tan:

Course:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

17.450

45.826

N 86°31'52.5387" E

LEFT

0.592

0.003

N 74°49'16.1338" E

13.353

6.684

0.278

9.991

34.641

N 67° 53'20.2378" E

Tangent Data

Length: 77.046

Spiral Curve Data: clothoid

Length: 35.000

Radius: 27.000

Theta: 37°08'10.1522"
X: 33.558

Y: 7.338

Chord: 34.351

Circular Curve Data

Delta: 100° 54' 20.1799"
Radius: 27.000

Length: 47.551

Mid-Ord: 9.809

Chord: 41.639

Spiral Curve Data: clothoid

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Course:

L Tan:

S Tan:

Course:

Type:

Tangent:

External:

Course:

N 64° 42'23.7784" E

23.868

12.155

1.862

17.258

30.741

N 77°02'27.0493" E

RIGHT

32.699

15.405

§$27°42'15.9794" E
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Length:

Radius:

Theta:

Chord:

Tangent Data

Length:

Tangent Data

Length:

Spiral Curve Data:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

35.000

27.000

37°08'10.1522"

33.558

7.338

34.351

49.235

78.516

clothoid

Length:

Radius:

Theta:

35.000

75.000

13°22'08.4548"

34.810

2.712

Universidad de Cantabria

L Tan:

S Tan:

Course:

Course:

Course:

L Tan:

S Tan:

23.868

12.155

1.862

17.258

30.741

S47°33'00.9918" W

$59°53'04.2627" W

§$59°22'45.0031" W

23.400

11.728

0.679

17.468

51.235

Chord:

34.915

Circular Curve Data

Delta:

Radius:

Length:

Mid-Ord:

Chord:

47° 46' 03.5252"

75.000

62.528

6.422

60.733

Spiral Curve Data: clothoid

Length:

Radius:

Theta:

Chord:

Tangent Data

Length:

35.000

75.000

13°22'08.4548"

34.810

2.712

34.915

34.250

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Course:

Type:

Tangent:

External:

Course:

L Tan:

S Tan:

Course:

Course:

§$54°55'29.5889" W

LEFT

33.210

7.024

$22°07'34.7858" W

23.400

11.728

0.679

17.468

51.235

§$10°40'20.0173" E

§$15°07'35.4316"E
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Tangent Data

Length: 48.614 Course: $15°07'35.4316" E
1. Alignment: ALINEACION-Derecha-3.000
2. Description:

Tangent Data

Length: 24.625 Course: S57°48'40.9298" E
3. Alignment: ALINEACION-Izquierda-3.000
4. Description:

Tangent Data

Length: 24.625 Course: S57°48'40.9298" E
5. Alignment: CA-256
6. Description:

Universidad de Cantabria

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Tangent Data

Length: 4.884

Circular Curve Data

Delta: 08° 29' 28.6809"
Radius: 5.913
Length: 0.876
Mid-Ord: 0.016
Chord: 0.876

Tangent Data

Length: 0.395

Circular Curve Data

Delta: 05° 28'08.7419"
Radius: 5.515
Length: 0.526
Mid-Ord: 0.006

Course:

Type:

Tangent:

External:

Course:

Course:

Type:

Tangent:

External:

S44°01'44.3210" W

LEFT

0.439

0.016

$39°46'59.9806" W

$35°32'15.6401" W

LEFT

0.263

0.006
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PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA. DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN
Chord: 0.526 Course: $32°48'11.2693" W Mid-Ord: 0.000 External: 0.000
Chord: 0.111 Course: $25°59'10.9850" W
Tangent Data
Length: 7.971 Course: S 30°04'06.8981" W Tangent Data
Length: 5.538 Course: S 25°24'27.7852" W
Circular Curve Data
Delta: 03°30'12.7139" Type: LEFT Circular Curve Data
Radius: 5.515 Delta: 01° 09' 26.3990" Type: RIGHT
Length: 0.337 Tangent: 0.169 Radius: 5.515
Mid-Ord: 0.003 External: 0.003 Length: 0.111 Tangent: 0.056
Chord: 0.337 Course: §$28°19'00.5413" W Mid-Ord: 0.000 External: 0.000
Chord: 0.111 Course: $25°59'10.9849" W
Tangent Data
Length: 5.196 Course: S 26°33'54.1842" W Tangent Data
Length: 7.587 Course: S 26°33'54.1842" W
Circular Curve Data
Delta: 01°09' 26.3990" Type: LEFT Circular Curve Data
Radius: 5.515 Delta: 01°15'07.8026" Type: LEFT
Length: 0.111 Tangent: 0.056 Radius: 5.515
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Length: 0.121 Tangent: 0.060 Radius: 5.515
Mid-Ord: 0.000 External: 0.000 Length: 0.022 Tangent: 0.011
Chord: 0.121 Course: $25°56'20.2826" W Mid-Ord: 0.000 External: 0.000
Chord: 0.022 Course: $25°32'26.2170" W
Tangent Data
Length: 10.378 Course: §$25°18'46.3817" W Tangent Data
Length: 19.689 Course: S 25°39'15.6845" W
Circular Curve Data
Delta: 00° 06' 50.3653" Type: RIGHT Circular Curve Data
Radius: 5.515 Delta: 00° 54' 38.4997" Type: RIGHT
Length: 0.011 Tangent: 0.005 Radius: 5.515
Mid-Ord: 0.000 External: 0.000 Length: 0.088 Tangent: 0.044
Chord: 0.011 Course: $25°22'11.5660" W Mid-Ord: 0.000 External: 0.000
Chord: 0.088 Course: S26°06'34.9346" W
Tangent Data
Length: 8.601 Course: S 25°25'36.7470" W Tangent Data
Length: 0.798 Course: S 26°33'54.1842" W
Circular Curve Data
Delta: 00° 13'38.9375" Type: RIGHT Circular Curve Data
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Delta:

Radius:

Length:

Mid-Ord:

Chord:

Tangent Data

Length:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

00° 17'54.2861"

5.515

0.029

0.000

0.029

10.896

Circular Curve Data

Delta:

Radius:

Length:

Mid-Ord:

Chord:

Tangent Data

Length:

00° 55'13.6647"

5.515

0.089

0.000

0.089

10.664

Universidad de Cantabria

Type:

Tangent:

External:

Course:

Course:

Type:

Tangent:

External:

Course:

Course:

LEFT

0.014

0.000

$26°24'57.0417" W

$26°15'59.8981" W

LEFT

0.044

0.000

$25°48'23.0656" W

§$25°20'46.2334" W

Circular Curve Data

Delta:

Radius:

Length:

Mid-Ord:

Chord:

Tangent Data

Length:

00° 25' 03.7265"

5.515

0.040

0.000

0.040

9.897

Circular Curve Data

Delta:

Radius:

Length:

Mid-Ord:

Chord:

Tangent Data

Length:

20°04'17.4934"

0.408

0.143

0.006

0.142

0.108

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Type:

Tangent:

External:

Course:

Course:

Type:

Tangent:

External:

Course:

Course:

LEFT

0.020

0.000

$25°08'14.3689" W

$24°55'42.5069" W

RIGHT

0.072

0.006

$34°57'51.2531" W

S 45°00' 00.0001" W
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PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA. DOCUMENT N.° 1 — ROAD ALIGNMENT AND GEOMETRIC DESIGN
Radius: 2.514
7. Alignment: CA-256-Derecha-3.000
Length: 0.005 Tangent: 0.003
8. Description:
Mid-Ord: 0.000 External: 0.000
Chord: 0.005 Course: $25°22'11.5616" W

Tangent Data

Tangent Data
Length: 4.071 Course: $26°33'54.1842" W

Length: 8.601 Course: S 25°25'36.7470" W

Circular Curve Data

Circular Curve Data

Delta: 01° 15'07.7996" Type: LEFT
Delta: 00° 13' 38.9535" Type: RIGHT
Radius: 8.515
Radius: 2.515
Length: 0.186 Tangent: 0.093
Length: 0.010 Tangent: 0.005
Mid-Ord: 0.001 External: 0.001
Mid-Ord: 0.000 External: 0.000
Chord: 0.186 Course: S 25°56'20.2829" W
Chord: 0.010 Course: S 25°32'26.2160" W

Tangent Data

Tangent Data
Length: 10.378 Course: $25°18'46.3817" W

Length: 19.689 Course: S 25°39'15.6845" W

Circular Curve Data

Circular Curve Data

Delta: 00° 06' 50.4045" Type: RIGHT
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Delta: 00° 54' 38.5042"
Radius: 2.515
Length: 0.040
Mid-Ord: 0.000
Chord: 0.040

Tangent Data

Length: 0.798

Circular Curve Data

Delta: 00° 17' 54.2803"
Radius: 8.515
Length: 0.044
Mid-Ord: 0.000
Chord: 0.044

Tangent Data

Length: 3.523

Type:

Tangent:

External:

Course:

Course:

Type:

Tangent:

External:

Course:

Course:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

RIGHT

0.020

0.000

$26°06'34.9338" W

$26°33'54.1843" W

LEFT

0.022

0.000

$26°24'57.0414" W

$26°15'59.8981" W

Universidad de Cantabria

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

9. Alignment: CA-256-lzquierda-3.000

10. Description:

Tangent Data

Length: 4.071 Course:

Circular Curve Data

Delta: 01°15'07.7981" Type:
Radius: 2.515

Length: 0.055 Tangent:
Mid-Ord: 0.000 External:
Chord: 0.055 Course:

Tangent Data

Length: 10.378 Course:

Circular Curve Data

Delta: 00° 06' 50.3733" Type:

Radius: 8.514

S 26°33'54.1842" W

LEFT

0.027

0.000

$25°56'20.2829" W

$25°18'46.3817" W

RIGHT
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PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA. DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN
Length: 0.017 Tangent: 0.008 Radius: 8.515
Mid-Ord: 0.000 External: 0.000 Length: 0.135 Tangent: 0.068
Chord: 0.017 Course: §$25°22'11.5622" W Mid-Ord: 0.000 External: 0.000
Chord: 0.135 Course: S26°06'34.9343" W
Tangent Data
Length: 8.601 Course: S$25°25'36.7470" W Tangent Data
Length: 0.798 Course: S$26°33'54.1842" W
Circular Curve Data
Delta: 00° 13'38.9358" Type: RIGHT Circular Curve Data
Radius: 8.515 Delta: 00° 17' 54.3094" Type: LEFT
Length: 0.034 Tangent: 0.017 Radius: 2.515
Mid-Ord: 0.000 External: 0.000 Length: 0.013 Tangent: 0.007
Chord: 0.034 Course: $25°32'26.2169" W Mid-Ord: 0.000 External: 0.000
Chord: 0.013 Course: S26°24'57.0427" W
Tangent Data
Length: 19.689 Course: S 25°39'15.6845" W Tangent Data
Length: 3.523 Course: S 26°15'59.8981" W
Circular Curve Data
Delta: 00° 54'38.4981" Type: RIGHT
11. Alignment: Gota Cuenca 1
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PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

12. Description:

Tangent Data

Length:

39.516

Circular Curve Data

Delta:

Radius:

Length:

Mid-Ord:

Chord:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

02° 59'17.5640"

26.395

1.377

0.009

1.376

1.033

2.780

Universidad de Cantabria

Course:

Type:

Tangent:

External:

Course:

Course:

Course:

N 11°23'34.6118"E

LEFT

0.688

0.009

N 09° 53'55.8298" E

N 08°24'17.0478" E

N 08°24'17.0478" E

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

1911

4.146

2.608

5.507

1.594

1.927

6.957

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Course:

Course:

Course:

Course:

Course:

Course:

Course:

N 01°44'08.5365" E

N 12°15'53.1854" W

N 12°15'53.1854" W

N 01° 44' 08.5365" E

N 04° 28' 04.3009" E

N 04° 28' 04.3009" E

N 17°00'07.2716" E
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Tangent Data

Length: 5.007

Course:

P A R T N

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

N 17°00'07.2716" E

Tangent Data

Length: 3.169

Course:

N 08°52'19.6788" E

Tangent Data

Length: 3.944

Course:

N 08°52'19.6788" E

Tangent Data

Length: 2.974

Course:

N 20°04'01.5135" E

Tangent Data

Length: 6.006

Course:

N 00° 50'35.7130" E

Tangent Data

Length: 0.143

Course:

N 00° 25'19.6731" E

Tangent Data

Length: 0.042

Universidad de Cantabria

Course:

N 00° 25'19.6729" E

DOCUMENT N.° 1 — ROAD ALIGNMENT AND GEOMETRIC DESIGN

Tangent Data

Length:

1.662

Course:

N 41°56'54.2692" E

Tangent Data

Length:

6.939

Course:

$89°34'40.3270" E

Tangent Data

Length:

0.432

Course:

N 23°53'42.5811" E

Tangent Data

Length:

0.365

Course:

N 00° 47'05.3685" E

Tangent Data

Length:

9.790

Course:

N 15° 28' 56.0580" E

Tangent Data

Length:

5.406

Course:

N 09° 38' 08.9914" E

Tangent Data
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PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA. DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Length: 23.647 Course: N 09° 38' 08.9914" E

Tangent Data

Tangent Data Length: 5.434 Course: N 35°08'11.8435" W

Length: 5.490 Course: N 01° 53'44.3701" E

Tangent Data

Tangent Data Length: 3.736 Course: N 35°08'11.8435" W

Length: 0.428 Course: N 01°53'44.3701" E

Tangent Data

Tangent Data Length: 12.919 Course: N 44°18'27.1678" W

Length: 12.541 Course: N 13°00'06.3310" E

Tangent Data

Tangent Data Length: 2.214 Course: N 44°18'27.1678" W

Length: 22.357 Course: N 09° 45'18.2834" E

Tangent Data

Tangent Data Length: 18.141 Course: N 03°03'07.8117"E

Length: 0.980 Course: N 09°45'18.2833" E

Tangent Data

Length: 0.548 Course: N 24°12'51.1271"E
13. Alignment: Gota Cuenca 2

14. Description:
Tangent Data
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Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

0.172

0.640

0.688

0.778

2.699

0.889

0.736

Universidad de Cantabria

Course:

Course:

Course:

Course:

Course:

Course:

Course:

N 64°09'20.2045" E

N 00° 26'51.4110" E

N 14° 44'36.8263" E

N 26° 43'46.8976" E

N 56°52'09.5837" E

N 35°23'16.3868" E

N 31°05'50.3264" E

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

1.891

0.149

1.622

6.334

7.912

7.123

2.080

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Course:

Course:

Course:

Course:

Course:

Course:

Course:

N 61°24'05.8793" E

N 19°39'13.7665" W

N 66°45' 18.0582" E

N 03°00'59.2271" W

N 26° 06'30.1709" W

N 26°06'30.1709" W

N 48°51'20.2812" W
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PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

15. Alignment: Gota Cuenca 3

16. Description:

Tangent Data

Length: 13.522

Circular Curve Data

Delta: 11°22'10.5906"
Radius: 12.290

Length: 2.439

Mid-Ord: 0.060

Chord: 2.435

Tangent Data

Length: 1.835

Tangent Data

Length: 1.679

Universidad de Cantabria

Course:

Type:

Tangent:

External:

Course:

Course:

Course:

N 55°12'56.6625" W

RIGHT

1.223

0.061

N 49°31'51.3672" W

N 43°50'46.0718" W

N 43°50'46.0718" W

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

7.828

0.744

0.190

0.065

11.084

10.662

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Course:

Course:

Course:

Course:

Course:

Course:

N 40° 04'42.0157" W

N 41°58'19.4265" W

N 43°31'52.3178" W

N 43°31'52.3173" W

N 39°12'18.3941" W

N 39°12'18.3941" W
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Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

2.589

2.134

13.825

6.054

22.525

7.410

11.259

Universidad de Cantabria

Course:

Course:

Course:

Course:

Course:

Course:

Course:

N 38°57'03.9863" W

N 38°57'03.9863" W

N 35°07'14.6751" W

N 35°07'14.6751" W

N 56°34'46.1166" W

N 45° 45' 44.6365" W

N 45°30'27.8426" W

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

11.137

15.425

14.471

7.923

11.455

14.520

13.642

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Course:

Course:

Course:

Course:

Course:

Course:

Course:

N 51°28'01.4039" W

N 47°47'14.5171" W

N 43°47'57.8131" W

N 37°12'07.8349" W

N 38°50'51.2471" W

N 40°09'11.7911" W

N 33°57'37.6799" W
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Tangent Data

Length: 13.653

Tangent Data

Length: 14.958

Tangent Data

Length: 15.684

Tangent Data

Length: 15.447

Tangent Data

Length: 2.995

Tangent Data

Length: 4.128

Course:

Course:

Course:

Course:

Course:

Course:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

N 31°35'06.3156" W

N 31°18'24.2913" W

N 31°51'57.5197" W

N 04° 53'20.9871" W

N 04° 53'20.9871" W

N 00° 32'25.8367" W

17. Alignment: Gota Cuenca 4

Universidad de Cantabria

18. Description:

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

Tangent Data

Length:

14.159

7.120

0.563

5.519

0.989

0.409

Course:

Course:

Course:

Course:

Course:

Course:

N 48°52'45.6753" W

N 48°52'45.6753" W

N 60° 04' 06.5573" W

N 43°07'56.3562" W

N 30° 59'26.7953" W

N 66° 44' 15.4149" W
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Tangent Data

Length: 0.490

Course:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

S 66°20' 00.6922" W

Tangent Data

Length: 0.530

Course:

N 45° 45' 50.0345" W

Tangent Data

Length: 0.351

Course:

N 04° 53'56.7327" W

Tangent Data

Length: 2.405

Course:

$71°27'07.3508" W

Tangent Data

Length: 6.209

Course:

N 32°22'25.8337" W

Tangent Data

Length: 2.600

Course:

N 24°08'43.9510" W

Tangent Data

Length: 4.224

Universidad de Cantabria

Course:

N 09° 38'26.3120" W

DOCUMENT N.° 1 — ROAD ALIGNMENT AND GEOMETRIC DESIGN

Tangent Data

Length:

1.896

Course:

N 09° 38'26.3120" W

Tangent Data

Length:

8.067

Course:

N 10°40'21.0207" W

Tangent Data

Length:

1.967

Course:

N 10°40'21.0207" W

Tangent Data

Length:

7.543

Course:

N 16°11'58.8712" W

Tangent Data

Length:

5.423

Course:

N 16°11'58.8712" W

Tangent Data

Length:

7.877

Course:

N 23°21'11.1942" W

Tangent Data
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Length: 9.963

Tangent Data

Length: 6.207

Tangent Data

Length: 24.066

Tangent Data

Length: 0.280

Tangent Data

Length: 1.000

Tangent Data

Length: 1.070

Tangent Data

Length: 4.115

Universidad de Cantabria

Course:

Course:

Course:

Course:

Course:

Course:

Course:

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

N 23°21'11.1942" W

N 35°43'27.8908" W

N 74° 38'47.2879" W

N 74° 38'47.2882" W

N 30° 38'54.7332" W

N 03° 04'18.9228" W

N 15°10'49.3623" W

Tangent Data

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN

Length: 1.094 Course: N 49° 14' 03.9006" W

Tangent Data

Length: 1.644 Course: N 83°23'34.3201" W

19. Alignment: Interseccion_-_NE_-_Cuadrante

20. Description:

Tangent Data

Length: 10.000 Course: N 57°48' 40.9298" W

Tangent Data

Length: 14.958

Tangent Data

Length: 5.856

Circular Curve Data

Course:

Course:

N 16° 13' 05.0893" W

N 25°18'46.3817" E
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PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

Delta: 01° 15'07.7949" Type: RIGHT

Radius: 2.515

Length: 0.055 Tangent: 0.027

Mid-Ord: 0.000 External: 0.000

Chord: 0.055 Course: N 25°56'20.2829" E
Tangent Data

Length: 4.023 Course: N 26°33'54.1842" E
21. Alignment: Interseccion_-_SE_-_Cuadrante

22, Description:

Tangent Data

Length: 3.475 Course: N 26° 15'59.8981" E
Circular Curve Data

Delta: 00° 17'54.3423" Type: RIGHT

Radius: 2.515

Universidad de Cantabria

Length:

Mid-Ord:

Chord:

Tangent Data

Length:

Circular Curve Data

0.013

0.000

0.013

0.798

Delta:

Radius:

Length:

Mid-Ord:

Chord:

Tangent Data

Length:

Circular Curve Data

00° 54' 38.4968"

8.515

0.135

0.000

0.135

5.611

Delta:

96° 32' 03.3857"

Tangent:

External:

Course:

Course:

Type:

Tangent:

External:

Course:

Course:

Type:

0.007

0.000

N 26°24'57.0427" E

N 26° 33'54.1842" E

LEFT

0.068

0.000

N 26°06'34.9343" E

N 25°39'15.6845" E

RIGHT

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN
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PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA. DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN
Radius: 10.000 Tangent Data
Length: 16.848 Tangent: 11.211 Length: 23.020 Course: N 00° 19'46.4069" E
Mid-Ord: 3.343 External: 5.023
Chord: 14.925 Course: N 73°55' 17.3774" E 27. Alignment: ODT PK 1+460

28. Description:

Tangent Data
Length: 10.000 Course: S57°48'40.9298" E

Tangent Data

23, Alighment: ODT PK 0+200 Length: 14.641 Course: S04°31'43.3775" W
24, Description:

29. Alignment: ODT PK 1+780

30. Description:

Tangent Data

Length: 11.281 Course: N 10°03'27.5291" E

Tangent Data
25, Alignment: ODT PK 0+380 Length: 14.240 Course: N 12°47'02.6465" W
26. Description:
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PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

2.3. ELEVATION LAYOUT

The elevation layout will be defined by combining a straight line with a uniformly inclined gradient and
parabolas as a vertical curve. This layout will be referenced to an axis determined by a point in each cross

section, which will be the center of the roadway for single-carriageway, two-way traffic.

The standard establishes a series of parameters to be considered when defining the elevation layout, such as
the gradient of the gradient, the value of which is limited based on the design speed for conventional roads, as

shown in the following table.

Project Speed Maximum Inclination (%) Exceptional Maximum Inclination
(%)
40 km/h 7 14

2.4. ELEVATION LAYOUT REPORT

Below are the values for each alignment of the elevation layout obtained in Civil 3D.

PVI Station Elevation (m) Grade Out (%) Curve Length (m)
1 0+00.000 164.980 -13.690 % 0.000

2 0+01.058 164.835 7.177 % 0.000

3 0+74.965 170.139 0.275 % 0.000

4 2+15.922 170.527 8.945 % 129.813

5 3+51.752 182.677 8.452 % 78.978

Universidad de Cantabria

10

11

12

13

14

15

16

P

R O J E C

5+27.884

6+93.736

10+37.084

11+76.813

13+01.503

14+69.672

16+46.228

18+23.296

19+05.713

20+00.858

21+04.046

197.564

206.844

232.376

237.459

250.762

251.870

264.699

278.786

282.529

284.560

296.689
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5.595%

7.436 %

3.638%

10.668 %

0.659 %

7.266 %

7.956 %

4.541 %

2.134 %

11.754 %

150.000

150.000

150.000

122.985

124.906

150.000

150.000

150.000

14.094

150.000

Horizontal Alignment Information

Name:

Station Range:

ALINEACION-Derecha-3.000

0+00.000 to 0+24.625
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31. Vertical Alignment: ALINEACION - Derecha - -2.00%

PVI Station Elevation (m) Grade Out (%)
1 0+00.000 164.779 -13.690 %

2 0+00.025 164.775 7.177 %

3 0+24.625 166.541

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

Curve Length (m)

0.000

0.000

Horizontal Alighment Information

Name: ALINEACION-Izquierda-3.000

Station Range: 0+00.000 to 0+24.625

32. Vertical Alignment: ALINEACION - Izquierda - -2.00%

PVI Station Elevation (m) Grade Out (%)
1 0+00.000 164.779 -13.690 %

2 0+00.025 164.775 7.177 %

3 0+24.625 166.541

Curve Length (m)

0.000

0.000

Horizontal Alighment Information

Universidad de Cantabria

P

Name:

Station Range:

33.

PVI

10

Station

0+00.000

0+02.694

0+03.454

0+04.071

0+04.257

0+04.362

0+10.516

0+10.537

0+14.078

0+14.434

CA-256-Derecha-3.000

0+00.000 to 0+47.344

Elevation (m)

166.223

166.018

166.001

165.965

165.958

165.952

165.193

165.193

164.963

164.951

Vertical Alignment: CA-256 - Derecha - -2.00%

Grade Out (%)

-7.606 %

-2.231%

-5.845 %

-3.626 %

-5.353 %

-12.341 %

2423 %

-6.520 %

-3.219%

-3.233 %

Curve Length (m)

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

DOCUMENT N.°1 - ROAD ALIGNMENT AND GEOMETRIC DESIGN
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11

12

13

14

15

16

17

18

19

20

21

22

23

24

0+14.540

0+14.620

0+14.635

0+14.640

0+16.171

0+18.442

0+18.685

0+19.432

0+23.240

0+23.250

0+26.666

0+37.796

0+39.415

0+42.240
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164.948

164.940

164.940

164.940

164.935

164.931

164.930

164.928

164.754

164.753

164.594

164.121

164.190

164.246

Universidad de Cantabria

-9.634 %

-0.293 %

-0.634 %

-0.289 %

-0.198 %

-0.327 %

-0.267 %

-4.586 %

-10.116 %

-4.639 %

-4.250 %

4.270 %

1.989 %

-0.694 %

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

P

25

26

27

28

29

30

31

R O J E

0+42.593

0+42.939

0+42.979

0+43.777

0+43.821

0+44.864

0+47.344

164.244

164.238

164.237

164.221

164.221

164.202

164.109
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-1.677 %

-3.929 %

-1.905 %

-1.209 %

-1.830%

-3.723 %

0.000

0.000

0.000

0.000

0.000

0.000

Horizontal Alignment Information

Name:

Station Range:

34.

PVI

1

2

CA-256-Izquierda-3.000

0+00.000 to 0+47.312

Vertical Alignment: CA-256 - Izquierda - -2.00%

Station

0+00.000

0+02.694

Elevation (m)

166.223

166.018

Grade Out (%)

-7.606 %

-2.231%

Curve Length (m)

0.000

0.000
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3 0+03.454 166.001 -5.843 % 0.000 17 0+18.566 164.930 -0.267 % 0.000
4 0+04.071 165.965 -12.279 % 0.000 18 0+19.313 164.928 -4.586 % 0.000
5 0+04.126 165.958 -5.365 % 0.000 19 0+23.121 164.754 -2.988 % 0.000
6 0+04.231 165.952 -12.341 % 0.000 20 0+23.155 164.753 -4.639 % 0.000
7 0+10.385 165.193 2423 % 0.000 21 0+26.571 164.594 -4.250 % 0.000
8 0+10.406 165.193 -6.520 % 0.000 22 0+37.701 164.121 4.270 % 0.000
9 0+13.947 164.963 -3.219% 0.000 23 0+39.320 164.190 1.989 % 0.000
10 0+14.303 164.951 -3.233% 0.000 24 0+42.145 164.246 -0.694 % 0.000
11 0+14.408 164.948 -9.635% 0.000 25 0+42.497 164.244 -1.679 % 0.000
12 0+14.489 164.940 -0.289 % 0.000 26 0+42.844 164.238 -1.160 % 0.000
13 0+14.503 164.940 -0.187 % 0.000 27 0+42.979 164.237 -1.904 % 0.000
14 0+14.520 164.940 -0.289 % 0.000 28 0+43.777 164.221 -4.095 % 0.000
15 0+16.051 164.935 -0.198 % 0.000 29 0+43.790 164.221 -1.830 % 0.000
16 0+18.323 164.931 -0.327 % 0.000 30 0+44.833 164.202 -3.723 % 0.000
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31 0+47.312

164.109

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

Horizontal Alignment Information

Name:

Station Range:

0+00.000 to 0+34.892

Interseccion_- NE_- Cuadrante

35. Vertical Alignment: Interseccion - NE - Cuadrante - Perfil
PVI Station Elevation (m) Grade Out (%)
1 0+00.000 166.402 -7.177 %

2 0+10.000 165.684 -2.952 %

3 0+24.958 165.243 12.341%

4 0+30.708 165.952 5.365 %

5 0+30.814 165.958 12.279 %

6 0+30.869 165.965 5.843 %

7 0+31.485 166.001 2.231%

8 0+32.246 166.018 7.606 %

Universidad de Cantabria

Curve Length (m)

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

P R O J E

9 0+34.892
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166.219

Horizontal Alignment Information

Name:

Station Range:

0+00.000 to 0+36.880

Intersecciéon_- SE_- Cuadrante

36. Vertical Alignment: Interseccion - SE - Cuadrante - Perfil
PVI Station Elevation (m) Grade Out (%)
1 0+00.000 164.111 3.723%

2 0+02.433 164.202 1.830%

3 0+03.475 164.221 4.095 %

4 0+03.488 164.221 1.904 %

5 0+04.286 164.237 1.160 %

6 0+04.421 164.238 1.679%

7 0+04.768 164.244 0.694 %

8 0+05.120 164.246 -1.989 %

Curve Length (m)

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
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10

11

12

13

0+07.946

0+09.564

0+10.032

0+26.880

0+36.880
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164.190

164.121

164.141

165.821

166.539

Universidad de Cantabria

-4.270 %

4.250 %

9.974 %

7.177 %

0.000

0.000

0.000

0.000
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3. REPLANNING /LAYOUT REPORT

P.K.

0+000.00

0+020.00

0+040.00

0+060.00

0+080.00

0+100.00

0+120.00

0+140.00

0+160.00

0+180.00

0+200.00

0+220.00

0+240.00

0+260.00

0+280.00

Girado.Derecha

164.5516 (d)

164.5516 (d)

344.5516 (d)

344.5516 (d)

344.5516 (d)

344.5516 (d)

344.5251 (d)

344.0729 (d)

342.8044 (d)

340.9460 (d)

339.0744 (d)

337.5299 (d)

336.2690 (d)

336.2257 (d)

338.9338 (d)

Distancia

25.634m

5.634m

14.366m

34.366m

54.366m

74.366m

94.366m

114.344m

134.140m

153.581m

172.859m

192.246m

211.747m

231.472m

247.517m

Coordenada.N

4,784,331.8774m

4,784,321.2232m

4,784,310.5691m

4,784,299.9149m

4,784,289.2607m

4,784,278.6066m

4,784,267.9893m

4,784,258.1207m

4,784,250.2589m

4,784,244.7437m

4,784,240.5221m

4,784,236.4680m

4,784,232.4139m

4,784,224.5804m

4,784,207.5066m

Coordenada.E

461,435.3617m

461,452.2877m

461,469.2137m

461,486.1397m

461,503.0656m

461,519.9916m

461,536.9407m

461,554.3301m

461,572.7041m

461,591.9190m

461,611.4676m

461,631.0524m

461,650.6372m

461,668.7408m

461,678.4304m
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0+300.00

0+320.00

0+340.00

0+360.00

0+380.00

0+400.00

0+420.00

0+440.00

0+460.00

0+480.00

0+500.00

0+520.00

0+540.00

0+560.00

0+580.00

0+600.00

0+620.00

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

343.1462 (d)

347.5102 (d)

351.3156 (d)

355.0002 (d)

359.0986 (d)

3.5451 (d)

7.8858 (d)

11.8621 (d)

16.0810 (d)

21.1949 (d)

27.4743 (d)

35.1563 (d)

44.3891 (d)

55.1330 (d)

66.1417 (d)

72.2649 (d)

71.1789 (d)
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254.254m

249.829m

238.249m

224.892m

212.415m

200.443m

186.915m

171.266m

155.271m

140.215m

126.537m

114.729m

105.423m

99.924m

103.530m

119.099m

138.504m

4,784,188.0968m

4,784,174.4008m

4,784,168.4399m

4,784,165.8902m

4,784,163.5416m

4,784,162.0482m

4,784,164.1387m

4,784,170.6553m

4,784,179.0020m

4,784,187.4678m

4,784,195.9336m

4,784,204.3994m

4,784,212.8652m

4,784,220.7698m

4,784,223.4807m

4,784,214.9779m

4,784,196.8682m

461,675.4875m

461,661.3342m

461,642.3336m

461,622.4988m

461,602.6372m

461,582.7027m

461,562.8637m

461,543.9819m

461,525.8077m

461,507.6878m

461,489.5680m

461,471.4481m

461,453.3282m

461,434.9685m

461,415.3116m

461,397.6828m

461,390.2968m

P R O

0+640.00

0+660.00

0+680.00

0+700.00

0+720.00

0+740.00

0+760.00

0+780.00

0+800.00

0+820.00

0+840.00

0+860.00

0+880.00

0+900.00

0+920.00

0+940.00

0+960.00

66.3966 (d)

61.4135 (d)

57.2031 (d)

53.5231 (d)

49.9044 (d)

46.1702 (d)

42.5427 (d)

39.2521 (d)

36.3116 (d)

33.6805 (d)

30.8200 (d)

27.2194 (d)

25.5143 (d)

25.3830 (d)

24.1271 (d)

19.7756 (d)

15.6650 (d)
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154.186m

168.455m

183.718m

199.488m

214.604m

228.430m

241.793m

255.795m

270.552m

285.943m

299.310m

298.205m

280.774m

260.795m

241.966m

235.722m

245.547m

4,784,177.4032m

4,784,158.9931m

4,784,140.6322m

4,784,122.5063m

4,784,105.4748m

4,784,090.2964m

4,784,076.4299m

4,784,062.8036m

4,784,049.1774m

4,784,035.5558m

4,784,024.9658m

4,784,030.3728m

4,784,049.5005m

4,784,068.7955m

4,784,088.4088m

4,784,100.5813m

4,784,098.8537m

461,394.2597m

461,402.0713m

461,410.0009m

461,418.4443m

461,428.8901m

461,441.8875m

461,456.2970m

461,470.9369m

461,485.5768m

461,500.2209m

461,516.9480m

461,534.9581m

461,538.4361m

461,533.2175m

461,532.7735m

461,547.5944m

461,567.3764m



0+980.00

1+000.00

1+020.00

1+040.00

1+060.00

1+080.00

1+100.00

1+120.00

1+140.00

1+160.00

1+180.00

1+200.00

1+220.00

1+240.00

1+260.00

1+280.00

1+300.00
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12.1920 (d)

9.0599 (d)

6.2481 (d)

4.2251 (d)

4.1430 (d)

5.5120 (d)

6.8564 (d)

7.8636 (d)

8.2893 (d)

8.1317 (d)

7.5862 (d)

6.9641 (d)

6.2197 (d)

4.4052 (d)

2.3927 (d)

1.0301 (d)

359.6062 (d)
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258.465m

272.241m

286.801m

303.757m

323.412m

341.736m

359.964m

378.867m

398.624m

418.560m

438.131m

457.531m

476.522m

488.058m

479.292m

462.735m

446.227m

4,784,094.7711m

4,784,090.6885m

4,784,086.5336m

4,784,079.3087m

4,784,064.1365m

4,784,044.7650m

4,784,025.1932m

4,784,005.9857m

4,783,988.0348m

4,783,972.1678m

4,783,958.3500m

4,783,945.2704m

4,783,933.4089m

4,783,933.4052m

4,783,950.9027m

4,783,970.7613m

4,783,990.5826m

461,586.9553m

461,606.5341m

461,626.0973m

461,644.6425m

461,657.1444m

461,662.0067m

461,666.1211m

461,671.6446m

461,680.3874m

461,692.5100m

461,706.9566m

461,722.0867m

461,738.1106m

461,757.2505m

461,764.9479m

461,762.6605m

461,759.9934m

P R O

1+320.00

1+340.00

1+360.00

1+380.00

1+400.00

1+420.00

1+440.00

1+460.00

1+480.00

1+500.00

1+520.00

1+540.00

1+560.00

1+580.00

1+600.00

1+620.00

1+640.00

358.0461 (d)

356.0517 (d)

353.4579 (d)

350.7039 (d)

348.3735 (d)

346.7032 (d)

345.3544 (d)

344.1085 (d)

342.9511 (d)

341.8739 (d)

340.8621 (d)

339.7362 (d)

338.2673 (d)

336.7003 (d)

335.2008 (d)

333.7685 (d)

332.4006 (d)
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430.179m

416.752m

410.081m

412.150m

422.489m

438.023m

455.038m

472.312m

489.794m

507.462m

525.262m

542.256m

556.378m

569.151m

582.305m

595.839m

609.730m

4,784,010.4349m

4,784,030.3543m

4,784,048.6721m

4,784,062.5489m

4,784,069.8259m

4,784,071.1309m

4,784,070.4475m

4,784,069.7155m

4,784,068.9834m

4,784,068.2513m

4,784,067.5958m

4,784,068.9009m

4,784,075.1569m

4,784,083.6704m

4,784,092.2155m

4,784,100.7605m

4,784,109.3056m

461,757.5894m

461,758.4103m

461,766.1014m

461,780.3186m

461,798.8105m

461,818.7318m

461,838.7199m

461,858.7065m

461,878.6931m

461,898.6797m

461,918.6686m

461,938.5956m

461,957.5316m

461,975.6290m

461,993.7116m

462,011.7942m

462,029.8769m



1+660.00

1+680.00

1+700.00

1+720.00

1+740.00

1+760.00

1+780.00

1+800.00

1+820.00

1+840.00

1+860.00

1+880.00

1+900.00

1+920.00

1+940.00

1+960.00

1+980.00
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331.1503 (d)

330.5041 (d)

331.0392 (d)

332.4887 (d)

334.1489 (d)

335.5993 (d)

337.0233 (d)

338.4991 (d)

340.0317 (d)

341.6214 (d)

343.2640 (d)

344.9593 (d)

346.7106 (d)

348.5717 (d)

350.5423 (d)

352.4596 (d)

354.1385 (d)
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624.491m

642.886m

661.459m

671.350m

668.246m

657.447m

645.709m

634.384m

623.569m

613.292m

603.504m

594.227m

585.572m

579.145m

577.768m

582.340m

592.412m

4,784,117.1006m

4,784,118.0531m

4,784,106.4094m

4,784,087.2224m

4,784,070.2090m

4,784,058.8424m

4,784,048.8074m

4,784,038.7725m

4,784,028.6625m

4,784,018.4755m

4,784,008.2884m

4,783,998.1013m

4,783,987.8347m

4,783,976.1042m

4,783,961.0894m

4,783,943.1488m

4,783,923.5486m

462,048.2744m

462,067.9852m

462,083.6844m

462,087.4124m

462,077.5733m

462,061.1742m

462,043.8739m

462,026.5736m

462,009.3173m

461,992.1061m

461,974.8950m

461,957.6839m

461,940.5206m

461,924.3496m

461,911.2269m

461,902.5221m

461,898.8526m

P R O

2+000.00

2+020.00

2+040.00

2+060.00

2+080.00

2+100.00

2+104.05

355.4479 (d)

356.4621 (d)

357.3770 (d)

358.2436 (d)

359.0653 (d)

359.8453 (d)

359.9982 (d)
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606.917m

623.684m

640.950m

658.370m

675.933m

693.628m

697.223m

4,783,903.6478m

4,783,884.1983m

4,783,864.8913m

4,783,845.5842m

4,783,826.2772m

4,783,806.9702m

4,783,803.0646m

461,900.3125m

461,904.9454m

461,910.1644m

461,915.3834m

461,920.6024m

461,925.8214m

461,926.8772m
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P A R T N

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

1. INTRODUCTION

This annex will be used to determine the dimensions of the pavements and grades that will make up the
projected roadway, a necessary objective for improving the layout of the CA-661. The following current

regulations have been used to define the corresponding standard sections:

e Order FOM /3460/2003 - Approval of Standard 6.1 IC, Pavement Sections.
e Circular Order 0OC1/2023 - Update of layer thicknesses and types of hot and semi-hot bituminous mixes

in Standard 6.1 IC "Pavement Sections".

2. SIZING FACTORS

2.1.1. HEAVY TRAFFIC CATEGORY

The first factor to consider when sizing the road will be the heavy traffic category, already calculated in the

traffic annex. In this annex, we found that the projected road fell into category T42.

IMDp < 200 = 100 < &

{vehiculos pesados/dia) = 100 =40 = 25 e

Figure 1:Heavy Traffic Categories 6.1 IC.

2.1.2. ESPLANADE CATEGORY

With the heavy traffic category obtained, we must identify the category of the esplanade to be defined. This
esplanade can be in one of three categories: E1, E2, or E3. The three categories are defined by the

compressibility modulus in the second loading cycle (E,,,)) according to NLT-357 "Slab Load Test."

E,, (MPa) = 60 =120 = 300

Figure 2: Compressibility modulus in the second loading cycle(6.1 IC).

Universidad de Cantabria
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Due to the materials found in the soil beneath the project area, and assuming, based on the heavy traffic
category, that the volume of vehicles passing through the project road will be low, we will consider the

esplanade category to be E2. Therefore, the esplanade corresponds to an E,,, = 120 (MPa).

2.1.3. SOIL CATEGORY

We must also identify the soil category, which is necessary to determine the type of esplanade to be installed.

According to the geological and geotechnical study carried out, the soil used will be tolerable soil (0).

- Su empleo sdlo serd posible si se estabiliza

1M Suelo inadecuado o
Marginal 330 con cal o con cemento para conseguir
S-EST1 o S5-EST2.
- CBR = 3 [*).
- Contenido en materia organica < 1%.
0 Suelo tolerabl 330
HED toterabie - Contenido en sulfatos solubles {SO,) < 1%.
- Hinchamiento libre < 1%.
1 Suelo adecuado 330 - CBR =5 [*){**).
2 Suelo seleccionado 330 - CBR = 10 (*) [**).
3 Suelo seleccionado 330 -CBR =20 (*)
S-EST Suelo estabilizado - Espesor minimo: 256 cm.
S-EST2 in situ con cemento 512 - Espesor maximo: 30 cm.
S-EST3 o con cal

Figure 3: Materials for the formation of esplanades(6.1 IC).

3. SIZING

3.1.1. ESPLANADE SIZING

Based on the established sizing factors, we have obtained both the esplanade category and the soil type. With
this information, we will use the esplanade formation table from Standard 6.1 IC to establish the esplanade

design.

With the esplanade category E2 and tolerable soil (0), we will choose, from among the four possible options, the

one consisting of a 75-centimeter layer of selected soil.
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3.1.2.

Given the heavy traffic category (T42) and the esplanade category (E2), we will now define the materials and

thicknesses of the layers that will make up the road surface of the project. To do so, we will use the table in

Figure 4: Table Formation of the Esplanade(Norma 6.1 IC).

ROAD SURFACE SIZING

Standard 6.1 IC on pavement sections for heavy traffic categories based on the esplanade category.
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Figure 5: Road sections (Standard 6.1 IC).

The combination selected to form the road surface will be solution 4221, composed of 5 centimeters of

bituminous mix and 25 centimeters of artificial gravel.

3.1.3. BITUMINOUS LAYER SIZING

When sizing the bituminous layer, we will consider the heavy traffic category. This bituminous layer, as
previously defined, will have a thickness of 5 centimeters; however, we will now determine the sublayers, and
the bituminous mixtures present in each layer. To do this, we use the table of hot-mix bituminous layer
thicknesses in Standard 6.1 IC. It is also advisable to consult Circular Order 0C1/2023, which updates certain

nomenclatures to be considered.

The bituminous layer on the project road will consist of a 5-centimeter-thick wearing course of hot-mix

bituminous mixture (D and S): AC 16 surf 50/70 S ophite, with B 50/70 bitumen.
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CATEGORIA DE TRAFICO PESADO
TIPO DE CAPA  TIPO DE MEZCLA (*)
FARE T32 y T4 (T41 y T42]

PA 4

Rodadura i 2-3

DyS 6-5 5

Intermedia DyS 510"

SyG 7-15

Base '
MaAM 7-13

Figure 6: Thicknesses of hot mix bituminous layers (Standard 6.1 IC).

Finally, the complete solution of the layers that will make up the road surface are the following:

LAYER THICKNESS

Road Surface Layer Bituminous mixture (D and S): AC 5 centimeters
16 surf 50/70 S Ophite, with B
50/70 bitumen

Primer Irrigation - Bituminous -

Emulsion C60BF4 IMP

Artificial gravel 25 centimeters

Esplanade Layer Esplanade- Selected Soil 75 centimeters
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1. INTRODUCTION

This annex determines the flow rates and dimensions of the longitudinal and transverse drainage elements of the
platform, considering what is described in Service Note 8/2014 Recommendations for the Drafting of Road Layout

Projects.

To carry out the flow calculations, Standard 5.2-IC “Surface Drainage” approved by Order FOM/298/2016, of
February 15, and Standard 5.1. - I.C: “Drainage” of the M.0.P.U., which in practice is replaced by Circular Order
17/2003, of December 23, on Recommendations for the design and construction of underground drainage in road

works, are taken as reference, so this one is also of great relevance.

2. FLOW CALCULATIONS

Standard 5.2-IC proposes a rational method for calculating the maximum annual flow, Qr, corresponding to a
given return period, T, for basins with an area less than 50 km?. The method uses the following general calculation

formula:

_I(T,tc)* CxAxKt
T 3.6

Where:

e (Ot (m3/s): Maximum annual flow corresponding to the return period T, at the drainage point of the basin.

e |(T,tc) (mm/h): Precipitation intensity corresponding to the return period considered T, for a duration of
the downpour equal to the concentration time tc, of the basin.

e C (dimensionless): Average runoff coefficient.

e A (km2): Area of the basin or surface considered

e Kt (dimensionless): Coefficient of uniformity in the temporal distribution of precipitation.

2.1 PRECIPITATION INTENSITY

The precipitation intensity (/) as a function of the return period and the concentration time is found with the

following formula

I(T, tc)(mm/h) = Ig - Fipe

Universidad de Cantabria
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Where:

o I Corrected daily average intensity corresponding to period T.

e F,: Intensity factor.

2.1.1 RETURN PERIOD

The return period to be included in the flow calculation is 100 years for transverse drainage works and 25 years

for platform and bank drainage (longitudinal drainage), as dictated by regulations

2.1.2 CORRECTED DAILY AVERAGE INTENSITY

The corrected daily average intensity corresponding to the period T I, is obtained from the following formula:

Pd * KA
Iy(mm/h) =
a(mm/h) =~
Where:
o Py Maximum daily precipitation corresponding to period T.
o Ka Precipitation reduction factor by basin area.

2.1.3 MAXIMUM DAILY PRECIPITATION

The maximum daily rainfall is obtained from the document “Maximum daily rainfall in mainland Spain”, which

defines:
Pd =P xKy
Where:
e P Average value of maximum annual precipitation.
e K Amplification factor.

The average value of the maximum annual precipitation is obtained from “Sheet 3-1. Bilbao” of the isoline map

of the maximum rainfall document.
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PERIODO DE RETORNO EN Aﬂl051 )
Cy 2 5 10 25 50 100 200 500

0.30 0.935 1.194 1.377 1.625 1.823 2.022 2.251 2.541

0.3 0.932 1.198 1.385 1.640 1.854 2.068 2.296 2.602

0.32 0.929 1.202 1.400 1.671 1.884 2.098 2.342 2.663

0.33 0.927 1.209 1.415 1.686 1.915 2.144 2.388 2.724

0.34 0.924 1.213 1.423 1.7117 1.930 | 2174 2.434 2.785

0.35 0.921 1.217 | 1.438 1.732 1.961 2.220 || 2480 [ 2.83

0.36 0.919 1.225 1.446 1.747 1.991 2.251 2.525 2.892
I 0.37 0.917 1.232 1.461 1.778 2.022 2.281 2.511 2.953 I
0.38 0.914 1.240 1.469 1.793 2.052 2.327 2617 3.014

0.39 0.912 1.243 1.484 1.808 2.083 2.357 2663 3.0687

0.40 0.909 1.247 1.492 1.839 | 2113 2.403 2.708 3128

Table 1: Cv values en according to the return period.

2.1.4 PRECIPITATION REDUCTION FACTOR BY BASIN AREA

The precipitation reduction factor per basin area is calculated by:

IfA<1km? - K,=1

Figure 1: Maximum daily precipitation Map. Page 3-1. Bilbao.

logi0 A

IfFA>1km?>K,=1-—
fAZ m= = Ky 15

— mm
P = 707 CV = 0.37

2.1.5 INTENSITY FACTOR

The amplification factor Kr depends on the return period and the coefficient of variation Cy (obtained from the . . . ) )
The intensity factor is obtained by the following formula:

isoline map). The amplification factor can be obtained from the following table.

Fine = max (Fy , Fp)

Where:
e F, Factor obtained from the torrentiality index(I1/14).
o Fy Factor obtained from the IDF curves of a nearby rain gauge.

Since data from a nearby rain gauge is not available, it will be taken directly:
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3.5287-2.5287xt%1
1
Fipe = F, = (I_)
d

Where:
Iy N . . T . .
. I_ Torrentiality index expresses the relationship between hourly precipitation intensity and corrected daily average.
d
o t duration of the downpour.

The torrentiality index is obtained from the following map:

FRANCIA

PORTUGAL

I
INDICE DE TORRENCIALIDAD T
&

Figure 2: Torrentiality Index Map.

I . .
1—1 is 9 for all basins.
d

In this case, it is determined that
2.1.6 CONCENTRATION TIME

To obtain the factor F,, the expression must be particularized for a duration of the downpour equal to the

concentration time (t = t.).

The time of concentration ((t.) is the time that elapses between the start of the downpour and the moment when
the entire surface of the basin is contributing runoff to the drainage point. Its calculation differs in primary and

secondary basins. In the first case, it is obtained as follows:
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te(h) = 0,3 - 1276 . j7019

Where:
e L¢ Length of the main channel.
e Jc Average slope of the channel.

In small main basins where the diffuse flow travel time over the ground is significant relative to the total travel
time, the above formula will not apply; instead, the following guidelines for secondary basins should be applied.
This circumstance is considered to occur when the time of concentration calculated using the above formula is

less than zero point twenty-five hours (t; < 0.25).

. _ 0,408 0.312 —-0,209
tair(min) = 2 Lgie - Ngip - Jaf

Where:

® Ly  Channel length in diffuse flow.
* Jaif  Average slope of the channel.

* ngr Diffuse flow coefficient, which is determined by the following table:

Cobertura del terreno dif
Pavimentado o revestido 0,015
‘ Sin vegetacion 0,050
I Con vegetacion escasa 0,120
No pavimentado ni revestido T
‘ Con vegetacion media 0,320
| Con vegetacion densa 1,000

Table 2: Diffuse Flow coefficient Table.

The time of concentration assuming diffuse flow will be:

Ly (minutos) 1, (minutos)
<5 5
S_S_f*_f.{f__s. 40 ! ) dif
=40 40

Table 3: Determination of tc under diffuse flow conditions.
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With the values from the tables, we obtain:

L ndif: 0,320

2.2 RUNOFF COEFFICIENT

The runoff coefficient will be defined by:

(g 1)

Grupo Hidroldgico B

.! Grupo Hidrolbgico C

Figure 3: Map of soil hydrological groups. IC Standard 5.2 “Surface Drainage”.

If PyxKy < Py = C=0 )
The P/’ values according to land use provided by the regulations are the following:

2.2.1 RUNOFF THRESHOLD

CcODIGO USO DE SUELO PENDIENTE Po
Intensity factor is obtained from the following formula: 11100 | Tejido urbano continuo 1
11200 Tejido urbano discontinuo
Py = Pé B 23100 Pradosy praderas >=3 18
23100 Pradosy praderas <3 22
23100 Prados arbolados >=3 18
Where:
23100 Prados arbolados <3 22
' Table 4: Initial value of the runoff threshold.
o P§ Initial value of the runoff threshold.
Therefore, the initial value of the runoff coefficient that we will use will be 18.
e B Correction coefficient.

2.2.2 RUNOFF THRESHOLD CORRECTION COEFFICIENT
The initial runoff threshold value is obtained from "Table 2.3" of IC 5.2.

The runoff threshold correction coefficient § is given by the following expression for drainage of platforms and
This value depends on the soil's hydrological group, which varies from A to D, from more to less favorable

banks (longitudinal drainage):
drainage. In the project area, according to the following map, the soil is considered group C.

:BPMZﬁm'FT

For cross drainage, the formula is:

.BDT = (Bm — Asp) - Fr

Where:

e BPM  Runoff threshold correction coefficient for platform and bank drainage.
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e BPT  Runoff threshold correction coefficient for cross-drainage of the road.
* Pm  Averagevalue of the runoff threshold correction coefficient in the region. As can be seen, the road is in region 13. Based on this region, the coefficients described in the following table of
o Fr Factor function of the return period. standard are established:

e Agg Deviation from the mean value with a 50% confidence interval.

] ] o ) ] Desviacion respecto
The value of these elements is obtained from the Standard and depends on each region into which the Spanish Valor al valor medio para el Periodo de retorno T (afios), Fr
territory is divided for the purposes of calculating the coefficient 3. Regién = medio, intervalo de confianza del
a8, 50% 67% 90%
A, A, A,, 2 5 25 100 500
n 0,90 0,20 0,30 0,50 0,80 0,90 113 134 1,59
12 0,95 0,20 0,25 0,45 0,75 0,90 114 133 1,56
[ 13 0,60 0,15 0,25 0,40 0,74 0,20 115 1,34 1,55 J
21 1,20 0,20 0,35 0,55 0,74 0,88 1,18 1,47 1,90

v '

22 1,50 Q15 0,20 0,35 0,74 0,90 1,12 1,27 | 1,37

Table 5: Value of the runoff threshold correction coefficient.

2.3 UNIFORMITY COEFFICIENT

Is obtained with the following formula:

1,25
K= 14—

L = -

to?® 4+ 14

Where:
Figure 4: Regions considered for the characterization of the runoff threshold correction coefficient. .. . . L. . .
g g f f it 1 e K, Coefficient of uniformity in the temporal distribution of precipitation.
o t. Time of concentration of the basin.
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3. TRANSVERSAL DRAINAGE
3.1. FLOW CALCULATIONS
Below is the calculation of the flow rates of the main basins, carried out as detailed in this annex:
DATOS DE PARTIDA INTENSIDAD DE PRECIPITACION COEFICIENTE DE ESCORRENTIA C.UNIf CAUDAL
MAXIMAS LLUVIAS SiA<1km2 REGIMEN DIFUSO paratc<=0,25 h
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C A Lc Dif. Cota Jc Cv P Kt Pd Ka Id tc ndif tdif tc t 11/Id Fa Fint I(T,tc) POi Bm |A50| Ft Bdt PO C Kt Q
Ud | Km2 Km m m/m - mm - mm - mm/h | horas - min min horas | horas - - - mm/h mm - - - - mm - - ma3/s
1 (0,020 ( 0,18068 57,670 0,3192| 0,37| 70 2,281 | 159,7 1 6,653 | 0,102 | 0,32 |14,829| 14,829 | 0,247 | 0,247 | 9 |18,578| 18,578 | 123,601 18 06 |0,2(1,34| 0,603 |10,854] 0,782 | 1,004 0,547
2 |[0,005| 0,07671 21,272 0,2773|0,37| 70 2,281 | 159,7 | 1,0000( 6,653 | 0,054 0,32 |10,767| 10,767 | 0,179 ]| 0,179 | 9 |[21,633| 21,633 | 143,923 18 06 |02(1,34| 0,603 |10,854] 0,782 | 1,002 0,151
3 |0,042| 0,27128 78,497 0,2894|0,37| 70 2,281 | 159,7 1 6,653 | 0,141 0,32 |17,866| 17,866 | 0,298 | 0,298 | 9 |16,965| 16,965 | 112,865 18 06 |02(1,34| 0,603 |10,854] 0,782 | 1,006 1,041
4 (0,072 0,12778 40,434 0,3164(0,37| 70 2,281 | 159,7 1 6,653 | 0,078 ( 0,32 | 12,898 | 12,898 | 0,215 | 0,215 9 |19,865| 19,865 | 132,159 18 06 |02(1,34| 0,603 |10,854] 0,782 | 1,003 2,079
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3.2 TRANSVERSAL DRAINAGE WORKS

A cross-drainage system is being designed, with a 100-year lifespan, to maintain natural water drainage and allow

the passage of water from the basins or from the platform and banks.

In the case of the four main basins, the ODTs will be complemented with bridge sections to allow water to pass
through them. The design of these structures is not the subject of this project. Drainage of the main basins,

however, will be provided using precast concrete pipes.

The pipe used to drain the basins must have a minimum diameter of 1.5 meters, complying with the
recommendation of Standard 5.1-IC "Surface Drainage" regarding the minimum diameter of an ODT based on its
length. However, to facilitate construction work, smaller diameter pipes will be constructed, which will be

sufficient for the drainage of water flows.

L (m) Dt (m)

L(m)<3 D (m) = 0,6
3=sl(m)<4 Do (m)= 0,8
4=L(m)<5 Dc(m)=1,0
5<L(m)<10 Do (m) = 1.2
10<L(m)<15 D.(m)= 15

L (m)=z15 Do (m)=1,8

Table 6. Minimum recommended size of an ODT. IC Standard 5.2 “Surface Drainage”.

The calculation of the flow rate and admissible velocity of each pipe is carried out using the Manning method,

with the following equations:

zZ
R3xJ2 xS
Flowrate - Qcy = % = Qp
Velocity = Vp = % < Vyax

Where:

e Qe  Flow rate allowed by the ODT.

e Q Design Flow rate.
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® Ry Hydraulic radius.

o J ODT slope.

o Qc Flow rate allowed by the ODT.

e Sy Wet section of the ODT.

e n Manning coefficient.

o Circulation speed through the ODT.

o  Vumax Maximum speed allowed by the ODT.

Both the Manning roughness coefficient and the maximum velocity are determined based on the drainage

element material according to the following tables:

MATERIAL n (sm*?)
Sin vegetacion. Superficie uniforme 0,020-0,025
Sin vegetacion. Superficie irregular 0,020-0,033
Con vegetacion herbacea segada 0,033-0,040
Con vegetacion herbacea espesa 0,040-0,050
En roca. Superficie uniforme 0,029-0,033
Cuneta |[En roca. Superficie irregular 0,033-0,050
Fondo de grava. Cajeros de hormigon 0,017-0,020
Fondo de grava. Cajeros encachados 0,022-0,033
Encachado 0,020-0,029
Hormigén proyectado 0,017-0,022
Revestida con hormigoén in situ 0,013-0,017
Pavimento con mezclas bituminosas 0,013-0,018
Hormigén en marcos y otras estructuras in situ 0,014-0,017
Gaviones 0,020-0,040
Tubo de hormigon 0,012-0,017
Tubo de fundicion 0,010-0,015
Tubo de acero 0,010-0,014
Tubo de materiales poliméricos 0,008-0,013

Table 6: Roughness coefficient

Maxima velocidad
Naturaleza de la superficie admisible (m/s)
Terreno sin vegetacion arenoso o limoso 0,20-0,60
Termreno sin vegetacion arcilloso 0,60-0,90
Terreno sin vegetacion en arcillas duras y margas blandas 0,90-1,40
Terreno sin vegetacion en gravas y cantos 1,20-2,30
Termreno parcialmente cubierto de vegetacion 0,60-1,20
Terreno con vegetaciéon herbacea permanente 1,20-1,80
Rocas blandas 1,40-3,00
Mamposteria, rocas duras 3,00-5,00
Hormigon 4,50-6,00

Table 7: Maximum wadter speed.

For concrete pipes, the roughness coefficient used will be 0.015, and the maximum velocity must be less than 6

meters per second. The allowable flow must be less than the previously calculated project flow, originating from

the main basins and any secondary basins created during the construction of the project.
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The following table shows the verification of the capacity of each pipe according to the Manning method,

considering the flow of the main channels and those produced by the cuttings and the platform.
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DATOS DE PARTIDA DIMENSIONES ODT RESULTADOS
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ma3/s s/m3*-1 m m % m2 m m3/s m/s

ODT PK 0+200 C1 0+200 0,547 0,015 11,3 1,5 2,50 1,77 0,38 9,687 0,310 CUMPLE CUMPLE
ODT PK 0+380 C1 0+380 0,547 0,015 12,7 1,5 2,50 1,77 0,38 9,687 0,310 CUMPLE CUMPLE
ODT PK 1+460 C3 1+460 1,041 0,015 14,6 1,5 2,50 1,77 0,38 9,687 0,589 CUMPLE CUMPLE
ODT PK 1+780 C4 1+780 2,079 0,015 14,4 1,5 2,50 1,77 0,38 9,687 1,176 CUMPLE CUMPLE
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Longitudinal drainage (platform and margins) is solved by using ditches, manholes, collectors, drainpipes and
downpipes.
4.1. FLOW CALCULATIONS
The calculation of the flows contributed by the platform and its margins is shown below.
DATOS DE PARTIDA INTENSIDAD DE PRECIPITACION COEFICIENTE DE ESCORRENTIA C. UNIF CAUDAL
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@ e £ 5 = S T 5 2 S s 2 S o 2 © XS @ O o c 2 o 5 ) S oo >
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5 ° < 3 5 £ 28 o S 82z | ES| £ |g2s o = 3 25 83 | 35 |©958| %5 | oo 3 e | 22| Eso 53
S o - k=) o =3 o Q - ®© s O K o © - = . s o 9 T O o ®© S o c © = c Q< =T = 3 o ©
3 =] 2 S © g 9 = =2 e = S a o S o o5 8 £ a z @ 5 S > = o c © @ 8 3 S o =
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o i o g w & o k= o = = o < 3 3 3 (&)
oD C A Lc Jc Cv Kt Pd Ka Id ndif tdif t Fint I(T,tc) P Bm A50 Ft Bdt PO C Kt Q
ud Km2 Km m/m = = mm mm/h = min min horas = mm/h m = = = = mm = = ma3/s
Mayor Desmonte | 0,0004541 | 0,00521| 0,49 | 0,38 1,793 | 159,67 1 6,65 0,12 2,348 5,000 0,083 30,560 | 203,314 0,6 0,15 1,15 0,5175 4,14 | 0,941 0,024
Plataforma 0,0005247 0,02 | 0,38 1,793 | 159,67 1 6,65 0,015 0,000 5,000 0,083 30,560 | 203,314 0,6 0,15 1,15 0,5175 | 0,5175 | 0,999 0,030
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4.2. CUTTING FOOT DITCHES

Model VA-75 ditches (asymmetrical triangular concrete lined) will be built, with a depth of 15 centimeters, a width

of 75 centimeters, and slopes of 1:4 and 1:1, with the typical section shown below:

W06 085, .

Figure 5: VA-75 ditch section. Measures in meters.

In general, ditches will be constructed in 60-meter segments to ensure that the design flow volume is always less

than the ditch capacity, while maintaining a safety margin.
In cases where the ditch is insufficient, collectors will be installed.

If there is a downpipe from a catchment area to a manhole, the length of the ditch segments can be reduced to

ensure that the manholes are aligned with the main channels of the water collection areas.

The design flow for a given distance between manholes based on the total section considered is calculated using

the following formula:

Qa =20 D
= k —

d t L,
Where:

e Q Design Flow.

e Total flow of the entire section.

e D Distance between manholes.

o [ Length of complete section.

Below is a table with the calculation for the sizing of the gutters:
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- PROJECT DESIGN
DOCUMENT N.° 3 - DRAINAGE
CAUDAL DE DISENO CAPACIDAD HIDRAULICA DE LA CUNETA RESULTADO
[72]
sl e g £ 2
= I © 2 o 3 s T
= (] -
© £ £l 8| = 3 o ° 2 @ 3 8 E
2 8_ P S 5 = << o % — o ° © o
= @© O o = o it = % © % E =
3 ) o | 3 © 5 =) 2 ‘S o = o @
&) o c | = ° © © ) 2 c 2
" © a0 =] O as a b S ©
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= al3| © O k5
(]
3 D| | Q | Qd A Rh | J n Q Vp é
m| m | m3/s| m3/s| m2 m % s/rrlS | m3/s | mis 8
1.1 |PC1+D1+PR1| 50 |175| 0,054 | 0,015 | 0,0563| 0,068 | 0,67 | 0,015 | 0,051 | 0,907 CUMPLE

it is observed that the design flow rate is lower than the hydraulic capacity of both ditches, and that the velocity

at full section is less than 6 meters per second

4.3. DOWNSPOUTS

Precast concrete downpipes will be installed to channel the water discharged by the ODTs down the embankment
slopes to the natural ground. Due to the steep slopes at the water outlet after the cross drainage works,

downpipes will be installed to prevent soil erosion.

4.4. MANHOLES

The manholes will be placed at the junction points between gutters, collectors, and downpipes when necessary.
In addition to serving as a link between different drainage elements, the manholes facilitate maintenance

operations on underground elements.

Generally, the manholes will be placed every 50 meters, although the distance may vary for various reasons.

4.5. COLLECTORS

Collectors will be installed under the ditches between downstream manholes, always projecting the first manhole
not at the beginning of the section, but 50 meters downstream if possible. They are installed to collect water

coming from the platform and bank drainage.

Page 11




P A R T N o 3 - P R O J E C T D E S I G N

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA. DOCUMENT N.° 3 - DRAINAGE

4.6. DRAIN

110 mm diameter PVC drainpipes will be installed alongside the collector section, at a level higher than the

collector to collect water that seeps through the road surface and transport it to the downstream manhole.
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PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

1. INTRODUCTION

This annex defines the earthworks resulting from the execution of the project. It presents the earthworks report,
which includes data at 20-meter intervals, the mass diagram, and determines the appropriate disposal of the

surplus earth.

2. EARTHWORKS

Along this stretch, the road runs primarily on embankments. Part of the material extracted from the excavation
will be reused to complete the embankments, except for the crest, where a 75 cm thickness of selected soil will

be used.

2.1. SLOPES

Based on the soil composition and its bearing capacity, the slopes used, as defined in the corridor's geotechnical

study document, are as follows:

e Embankment slopes 0.5H:1V for the entire section.

e Cut slopes 0.5H:1V for the entire section.

2.2. EARTHWORKS REPORT

This report includes the volumes of earth that must be excavated and placed to form the platform on which the

pavements are built, i.e. the excavated volumes of cut and the constructed volumes of embankment required:

) Volumen 3 Volume |Vol. Vol.

Area de Area de Vol. Vol
de Volumen n de |desmont terraplé

desmonte terraplén reutilizabl neto
desmont |reutilizabl terraplé |e n

P.K. (metros (metros e _acumul. acumul.

e e (metros n acumul. acumul.

cuadrado cuadrado (metros (pies
(metros |cubicos) (metros |(metros (metros

s) s) cubicos) cubicos)
cubicos) cubicos) |cubicos) cubicos)

P R O J E T D S 1 G N
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0+020.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0
0+040.00

43.97 439.73 |439.73 0.00 0.00 439.73 |439.73 0.00 439.73
0
0+060.00

56.05 1000.26 [1000.26 |0.00 0.00 1440.00 |1440.00 |0.00 1440.00
0
0+080.00

40.10 961.52 |961.52 0.00 0.00 2401.51 |2401.51 |0.00 2401.51
0
0+100.00

30.98 710.84 |710.84 0.00 0.00 3112.35 |3112.35 ]0.00 3112.35
0
0+120.00

1191 428.90 |428.90 0.00 0.00 3541.25 |3541.25 ]0.00 3541.25
0
0+140.00

26.06 380.97 |380.97 0.00 0.00 3922.22 |3922.22 ]0.00 3922.22
0
0+160.00

18.93 452.04 |452.04 0.00 0.00 4374.26 |4374.26 |0.00 4374.26
0
0+180.00

7.27 263.48 |263.48 0.00 0.04 4637.74 |4637.74 |0.04 4637.70
0
0+200.00

0.58 78.74 78.74 5.56 55.47 4716.47 |4716.47 |55.51 4660.97
0
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0+220.00

0.00 5.78 5.78 16.60 221.58 [4722.25 |4722.25 |277.08 |4445.17
0
0+240.00

2.68 26.85 26.85 6.00 225.97 [4749.10 |4749.10 |503.05 |4246.05
0
0+260.00

8.85 108.01 108.01 0.08 65.22 4857.12 |4857.12 |568.28 |4288.84
0
0+280.00

11.55 196.60 [196.60 0.00 0.94 5053.71 |5053.71 |569.21 |4484.50
0
0+300.00

27.21 390.31 |390.31 0.00 0.00 5444.02 |5444.02 |569.21 |4874.81
0
0+320.00

106.89 1420.37 [1420.37 |0.00 0.00 6864.39 |6864.39 |569.21 |6295.17
0
0+340.00

66.60 1799.94 11799.94 |0.00 0.00 8664.32 |8664.32 |569.21 |8095.11
0
0+360.00

8.26 753.09 |753.09 0.49 4.84 9417.41 |9417.41 |574.05 |8843.36
0
0+380.00

3.08 113.42 113.42 4.17 46.62 9530.83 |9530.83 [620.67 |8910.16
0
0+400.00

15.81 192.14 [192.14 0.27 43.84 9722.97 |9722.97 |664.51 |9058.46
0

Universidad de Cantabria
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0+420.00

6.95 236.40 |[236.40 2.28 24.55 9959.37 |9959.37 |689.06 |[9270.31
0
0+440.00

0.71 79.01 79.01 7.85 99.27 10038.38 [10038.38 |788.33 |9250.04
0
0+460.00

8.09 88.46 88.46 0.77 85.92 10126.84 110126.84 |874.25 [9252.58
0
0+480.00

8.00 160.91 160.91 0.39 11.59 10287.75110287.75 |885.84 [9401.91
0
0+500.00

10.71 187.12 187.12 0.00 3.89 10474.87 110474.87 |889.73 [9585.13
0
0+520.00

22.49 332.01 |332.01 0.00 0.01 10806.88 [10806.88 |889.75 [9917.14
0
0+540.00 10208.5

7.00 294.89 |294.89 0.35 3.47 11101.78 |11101.78 |893.22
0 6
0+560.00

0.00 68.90 68.90 31.27 317.86 |11170.68|11170.68 |1211.08 |9959.60
0
0+580.00

0.00 0.00 0.00 0.00 318.88 |11170.68 |11170.68 |1529.96 [9640.72
0
0+600.00

0.00 0.00 0.00 0.00 0.00 11170.68 [11170.68 |1529.96 [9640.72
0
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0+620.00

0.00 0.00 0.00 0.00 0.00 11170.68 [11170.68 |1529.96 [9640.72
0
0+640.00

8.58 89.48 89.48 14.42 134.35 |11260.16 |11260.16 |1664.32 |9595.85
0
0+660.00

0.00 86.15 86.15 21.62 359.90 |11346.32|11346.32 |2024.21 |9322.11
0
0+680.00

0.00 0.00 0.00 2.50 241.27 111346.32 |11346.32 |2265.48 |9080.84
0
0+700.00

9.63 95.29 95.29 0.93 34.57 11441.60[11441.60 |2300.05 [9141.55
0
0+720.00

9.49 186.40 186.40 1.19 21.74 11628.00 [11628.00 |2321.79 [9306.21
0
0+740.00

12.53 213.80 [213.80 1.78 30.33 11841.81111841.81 |2352.12 |9489.68
0
0+760.00

11.67 239.11 |239.11 8.55 103.87 |12080.91|12080.91 |2455.99 |9624.92
0
0+780.00

5.46 171.26 [171.26 1.97 105.16 |12252.18|12252.18 |2561.15 |9691.03
0
0+800.00

0.49 59.46 59.46 9.45 114.21 |12311.64|12311.64 |2675.35 |9636.28
0
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0+820.00

0.00 4.87 4.87 25.48 349.31 |12316.51|12316.51 |3024.66 [9291.85
0
0+840.00

0.00 0.00 0.00 14.67 411.16 |12316.5112316.51 |3435.83 |8880.69
0
0+860.00

0.63 4.83 4.83 1.54 167.31 [12321.34]12321.34 |3603.14 |8718.20
0
0+880.00

4.79 52.08 52.08 0.00 16.54 12373.43 112373.43 |3619.67 |8753.75
0
0+900.00

0.00 47.77 47.77 4.86 48.55 12421.20112421.20 |3668.23 |8752.97
0
0+920.00

0.00 0.00 0.00 7.90 130.96 [12421.20|12421.20 |3799.19 |8622.01
0
0+940.00

0.00 0.00 0.00 14.15 233.54 |12421.20|12421.20 |4032.72 |8388.47
0
0+960.00

0.00 0.00 0.00 12.56 276.43 |12421.20|12421.20 |4309.15 |8112.04
0
0+980.00

0.07 0.72 0.72 25.12 376.83 |12421.91|12421.91 |4685.98 |7735.93
0
1+000.00

0.00 0.72 0.72 17.61 427.24 |12422.63 112422.63 |5113.23 |7309.40
0
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1+020.00
9.71 96.83 96.83 0.03 176.89 |12519.46 |12519.46 |5290.12 |7229.35
0
1+040.00
30.49 399.53 |399.53 0.00 0.30 12919.00 {12919.00 |5290.42 |7628.57
0
1+060.00
36.35 669.06 |669.06 0.00 0.00 13588.06 [13588.06 |5290.42 |8297.64
0
1+080.00
71.58 1084.07 1084.07 |0.00 0.00 14672.13 [14672.13 |5290.42 [9381.71
0
1+100.00 10742.4
64.61 1360.73 1360.73 |0.00 0.00 16032.86 [16032.86 |5290.42
0 4
1+120.00 11798.7
41.54 1056.31 [1056.31 |0.00 0.00 17089.17 117089.17 |5290.42
0 5
1+140.00 12471.5
26.40 672.83 |672.83 0.00 0.00 17762.00 |17762.00 |5290.42
0 8
1+160.00 12848.0
11.81 376.47 |376.47 0.00 0.00 18138.47 118138.47 |5290.42
0 4
1+180.00 12963.2
2.84 144.71 |144.71 291 29.51 18283.18 118283.18 |5319.93
0 5
1+200.00 13056.8
9.43 122.69 |122.69 0.00 29.11 18405.87 118405.87 |5349.05
0 2
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1+220.00 13295.7
14.93 238.97 [238.97 0.00 0.01 18644.84 |18644.84 |5349.05

0 8

1+240.00 13839.4
39.27 543.67 |543.67 0.00 0.00 19188.51 |19188.51 |5349.05

0 5

1+260.00 14640.8
38.35 801.37 |801.37 0.00 0.00 19989.88 [19989.88 |5349.05

0 2

1+280.00 15361.0
33.39 720.18 |720.18 0.00 0.00 20710.05 [20710.05 |5349.05

0 0

1+300.00 15932.1
23.72 571.18 |571.18 0.00 0.00 21281.23[21281.23 |5349.05

0 8

1+320.00 16334.9
16.66 402.80 |402.80 0.00 0.00 21684.03 [21684.03 |5349.05

0 8

1+340.00 16679.1
18.16 34421 |344.21 0.00 0.00 22028.24 [22028.24 |5349.05

0 9

1+360.00 17019.1
16.35 339.96 [339.96 0.00 0.00 22368.20 [22368.20 |5349.05

0 4

1+380.00 17320.0
14.34 300.95 |300.95 0.00 0.00 22669.14 [22669.14 |5349.05

0 9

1+400.00 17484.6
3.72 174.96 |174.96 0.98 10.38  [22844.10|22844.10 |5359.43

0 7
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1+420.00 17433.7
2.59 60.87 60.87 9.89 111.76 |22904.98 |22904.98 |5471.19

0 8

1+440.00 17279.3
3.79 63.58 63.58 11.85 218.04 [22968.55|22968.55 |5689.23

0 2

1+460.00 17072.2
3.84 76.25 76.25 16.47 283.29 23044.80|23044.80 |5972.52

0 8

1+480.00 16939.8
9.96 137.99 |137.99 10.57 270.40 [23182.79|23182.79 |6242.91

0 7

1+500.00 16920.3
9.28 192.45 192.45 10.64 212.01 [23375.24|23375.24 |6454.93

0 2

1+520.00 17024.3
13.29 226.56 [226.56 1.66 122.49 |23601.81|23601.81 |6577.42

0 9

1+540.00 17199.3
7.39 212.67 |212.67 2.24 37.71 23814.47|23814.47 |6615.12

0 5

1+560.00 17049.8
0.00 76.95 76.95 20.94 226.49 [23891.42|23891.42 |6841.61

0 1

1+580.00 16210.6
0.00 0.00 0.00 62.97 839.15 |23891.42]23891.42 |7680.76

0 6

1+600.00 14994.9
0.00 0.00 0.00 58.60 1215.71 |23891.42 |23891.42 |8896.47

0 5
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14620.00 10055.6 [13835.7
0.00 0.00 0.00 57.32 1159.18 [23891.42 |23891.42

0 5 7

1+640.00 10718.9 [13175.2
0.27 2.72 2.72 9.01 663.24 |23894.14 |23894.14

0 0 5

1+660.00 10807.6 [13168.6
7.67 82.09  |82.09 0.01 88.74 |23976.24|23976.24

0 4 0

1+680.00 10950.2 [13112.6
0.00 86.60  |86.60 14.32 142.57 |24062.84 [24062.84

0 1 3

1+700.00 11387.3 [12675.5
0.00 0.00 0.00 29.55 437.12 |24062.84 |24062.84

0 2 1

1+720.00 11885.4 [12177.3
0.00 0.00 0.00 20.85 498.17 |24062.84 |24062.84

0 9 4

14740.00 121429 [12013.1
8.29 9331  [93.31 5.85 257.47 |24156.14 |24156.14

0 6 8

14760.00 12256.8 [12088.4
9.83 189.21 |[189.21  |[5.95 113.93 |[24345.35 2434535

0 9 6

1+780.00 12383.5 [12124.3
6.42 162.51 |[16251 |6.71 126.63 |24507.87 [24507.87

0 2 5

1+800.00 12450.6 [12385.7
26.42 32847 |328.47  |0.00 67.12  |24836.34 |24836.34

0 4 0
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2+020.00 13217.3 |14579.8
20.74 221.92  |221.92 0.00 68.84 27797.21|27797.21

0 9 2

2+040.00 13217.4 |14935.5
14.83 355.77 |355.77 0.01 0.08 28152.98 |28152.98

0 7 0

2+060.00 13247.0 |15167.1
11.29 261.20 [261.20 2.95 29.53 28414.18 |28414.18

0 1 7

2+080.00 13376.9 [15235.9
8.58 198.68 |198.68 10.05 129.93 [28612.86 |28612.86

0 4 2

1+820.00 12450.6 |12833.9
18.40 448.23 |448.23 0.00 0.00 25284.57 |25284.57

0 4 3

1+840.00 12450.6 |13329.4
31.16 495.56 |495.56 0.00 0.00 25780.13 125780.13

0 4 9

1+860.00 12450.6 |13958.4
31.73 628.91 628.91 0.00 0.00 26409.04 | 26409.04

0 4 0

1+880.00 12450.6 |14498.1
22.24 539.78 |539.78 0.00 0.00 26948.82 126948.82

0 4 8

1+900.00 12450.6 |14872.3
15.24 374.13 |374.13 0.00 0.00 27322.95]27322.95

0 4 1

1+920.00 12483.5 |15015.8
2.68 176.41 176.41 3.22 32.89 27499.36 |27499.36

0 2 4

1+940.00 12664.2 |14860.8
0.02 25.69 25.69 14.64 180.72 |27525.06 |27525.06

0 4 2

1+960.00 12883.9 |14647.7
0.68 6.63 6.63 7.03 219.66 [27531.68 |27531.68

0 0 8

1+980.00 13017.5 |14531.2
1.12 17.07 17.07 5.96 133.64 |27548.75|27548.75

0 5 0

2+000.00 13148.5 |14426.7
1.66 26.54 26.54 6.82 131.01 |27575.29|27575.29

0 5 3
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1. INTRODUCTION AND GENERALITIES
1.1. TECHNICAL SPECIFICATIONS’ PURPOSE
1.1.1. DEFINITION

This Technical Specifications Document constitutes the set of specifications, requirements, criteria, and
standards that, together with those established in the General Technical Specifications Document for Road and
Bridge Works PG-3 of the Directorate General of Roads and Rural Roads, approved by the Official Gazette of
February 6, 1976, and those indicated in the Plans, define all the technical requirements for the works that are

the subject of the construction project: "Improvement of the CA-661 roadbed, access to La Busta."

The publication of said General Technical Specifications Document, edited by the Publications Service of the

Directorate General of Roads, is legal for all purposes by Official Gazette of July 2, 1976.

The two specifications also contain a general description of the works, the conditions that the materials must
meet, instructions for the execution, measurement, and payment of the work units, and are the guiding

standard that the Contractor and Project Manager must follow.

1.1.2. SCOPE OF APPLICATION

This Specific Technical Specifications document shall apply to the construction, control, management and
inspection of the works corresponding to the construction project: "Improvement of the platform of the CA-661

road, access to La Busta."
1.1.3. CORRELATION WITH THE PG-3

The content of this document is broadly based on the requirements of PG-3. The sections indicate the

corresponding PG-3 articles referenced.

1.2. GENERAL DISPOSITIONS

The specifications established in Article 101 - "General Provisions" of PG-3, completed or modified with those

contained in this Article of this Document, as well as the rest of the provisions of PG-3, shall apply to this Article.

Universidad de Cantabria
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1.2.1. CONSTRUCTION MANAGEMENT

The Construction Manager is the person with appropriate and sufficient qualifications directly responsible for

verifying and overseeing the proper execution of the contracted works.

The powers assigned to the Construction Manager in this Document and those assigned by current legislation
may be delegated to his or her collaborating staff, in accordance with the established requirements. The
Contractor may require that these delegated powers be explicitly issued in an order recorded in the

corresponding "Order Book" for the project.

Any member of the Construction Manager's collaborating team, including the Construction Management body,
may, in the event of an emergency, issue, at the discretion of the Construction Manager, any instructions they

deem appropriate within their legal powers, which shall be binding on the Contractor.

The inclusion of the terms "Construction Manager" and "Construction Management" in these specifications are
practically ambivalent, taking into account the foregoing, although it should be understood here that when
referring to "Construction Management," the functions or tasks referred to in said term are presumably

delegable.

The direction, supervision, and oversight of the works will be exercised by the Technical Services of the

Government of Cantabria, through the person designated by them.

The Director's duties, in relation to the direction, control and supervision of the works, which fundamentally

affect his relations with the Contractor, are those indicated in section 101.3 of PG-3.

1.2.2. CONTRACTOR'S PERSONNEL, RESOURCES AND RESPONSIBILITIES

The Contractor shall have at least the following technical personnel:

o Delegate: Civil Engineer or Public Works Technical Engineer with more than 10 years of experience in
construction projects.

e Site Manager: Civil Engineer or Technical Public Works Engineer with full availability for construction
work, resident in Cantabria, and with at least five years' experience in similar projects. This position may

overlap with the previous position, if applicable.
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e Topography Manager: Technical Engineer in Topography with full availability for construction, resident

in Cantabria, and with a minimum of 5 years' experience in similar projects.

e The one established in Article C107/11.- “Preventive obligations of the contractor” of this Document
regarding the Contractor’s Preventive Organization in the Work for the fulfillment of its obligations in
that area.

e Human and material resources necessary for the correct execution of the work.

The contractor is ultimately responsible for the quality of the materials used in the execution of the work, as
well as for the result of the use of the means and methods of execution, even when the use of the materials and
the use of the means and methods of execution requires the approval of the D.O., and up to the limit

established by the applicable standards and current legislation.

1.2.3. ORDER OF THE DOCUMENTS

The documents that make up the project are the following::

e Document N21: Introduction

e Document N92: Preliminary Studies

e Document N23: Project Design

e Document N24: Technical Specifications
e Document N95: Budget

e Document N26: Execution Plan

e Document N27: Appendices

1.3. WORK DESCRIPTION

The project is part of improving the platform, widening the roadway, and rerouting problematic areas of the CA-

661 highway at its entrance to the town of La Busta, in the municipality of Soba.

The subject of this Construction Project is the section of the highway between PK 0+000 (where it connects with

the CA-256) and 2+100 (past the town of San Juan de la Cistierna).

The route is designed with a design speed of 40 km/h. The roadway has two lanes, 3 meters wide, each for one

direction of traffic. 0.5-meter-wide shoulders are planned.
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Along the 2,100-meter length of the highway, there are four overpass structures located in areas where runoff
water to be evacuated flows. These bridge sections are placed where there is a significant difference in
elevation between the road and the ground. However, their construction is not the subject of this Project, and
they will be considered already constructed. This Project will only consider the extension of the pavement layers

and the signage on the structure.

Most of the route runs over cut, with sections of embankment that will be filled with the extracted material.
Vegetation will be restored on the slopes formed by the embankment and cut through the roadway and

shoulders.

Drainage elements will be installed, both longitudinal (gutters and manholes for roadway and verge drainage)
and transverse (transverse drainage works for watershed drainage). Horizontal and vertical signage and vehicle
containment elements will also be installed. No lighting will be installed as the route is located outside the urban

area.

The following actions will be carried out:

e Construction of the leveling. The typical section has two 3-meter-wide lanes and 0.5-meter shoulders.

Sections of cut and fill will be constructed.

¢ Construction of the drainage. Transverse drainage is planned to drain water flowing from the basins into

the roadway, and longitudinal drainage is planned to evacuate runoff from the platform and shoulders.

0 Transverse: Four transverse drainage works are planned along the bypass.

0 Longitudinal: Type VA-75 ditches and manholes will be constructed in the cut section.

e Laying of the roadbed layers. Starting with tolerable soil and traffic category T42, 75 cm of selected soil, 25

cm of gravel, and the following layer of roadbed will be laid to achieve an E2 leveling:

O Wear course: AC16 SURF 50/70 S OFITA, 5 cm.

¢ Installation of sighage and containment systems. Both vertical signage (RA-2 retroreflective signs and RA-3

signs) and horizontal signage (road markings) are planned, as well as N2-W2 vehicle containment barriers.

¢ Environmental integration. Slope revegetation will be carried out using hydroseeding.
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1.3.1. DOCUMENTATION TO SUBMIT

The documents, both of the project and other complementary documents that the Construction Management

delivers to the Contractor, may have a contractual or merely informative value, as detailed in this Article..

Contractual Documents

The provisions of Articles 82, 128, and 129 of the General Regulations on State Procurement and Clause 7 of the

General Administrative Clauses for the procurement of works (State Contracts) shall apply.

The work program shall be a contractual document when mandatory, in accordance with the provisions of
Article 128 of the General Procurement Regulations or, failing that, when expressly provided for in the Specific

Administrative Clauses.

The Environmental Impact Statement shall be a contractual document. This is the pronouncement of the
competent environmental authority, in accordance with Article 4 of Royal Decree-Law 1302/1986, which
determines, with respect to the foreseeable environmental effects, the appropriateness or inadvertent nature
of carrying out the planned activity and, if so, the conditions that must be established to ensure adequate

protection of the environment and natural resources.

In this case, the Deputy Ministry of the Environment is responsible for formulating this Declaration. The specific
studies carried out to identify and assess the environmental impacts will be for informational purposes only.

This is not the case with the Corrective Measures and Monitoring Plan included in the Construction Project.

If it is deemed necessary to classify any other project document as contractual, this shall be stated in the
Specific Technical Specifications Document, and the rules governing contracting incidents with the other

contractual documents shall be established below.

Notwithstanding the foregoing, the contractual nature of said document shall only be considered applicable if
expressly mentioned in the Tender Documents in accordance with Article 81 of the Study Contracting

Regulations.

Both the project's geotechnical information and data on the origin of materials, unless such origin is required in
the corresponding article of the Specific Technical Specifications Document, tests, local conditions, earthwork

diagrams, machinery studies, climatic conditions, price justification, and, in general, all those typically included
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in the project report, are for informational purposes only and, consequently, should be accepted only as
supplements to the information that the Contractor must acquire directly and with its own means. Therefore,
the Contractor shall be liable for any errors that may arise from its failure or negligence in obtaining all data

affecting the contract, the planning, and the execution of the works.

Documents Defining the Works and Order of Priority

The works are defined by the Plans, the Specifications Documents, and the regulations included in section 1.1.3

of these Documents.

However, it is not the purpose of the Plans and Specifications Documents to define each and every detail or
construction specificity that may be required for the execution of the works, nor will the Administration, the
Designer, or the Construction Manager be responsible for the absence of such details. These details must, in any
case, be executed by the Contractor, in accordance with current regulations and following widely accepted

criteria for the execution of similar works.

Compliance with Current Ordinances and Regulations

The Contractor is obliged to comply with current legislation that, for any reason, is applicable during the
development of the works, even if it is not expressly indicated in this Document or in any other contractual

document.
1.3.2. PLANS

The works will be carried out in accordance with the Project Plans used for their award and with the
complementary execution instructions and plans that, with sufficient detail for the description of the works, will

be delivered by the Property to the Contractor..

Complementary and New Works Plans

The Contractor must request, in writing, from the Construction Management, the necessary supplementary
execution plans to define the works to be performed 30 days in advance of the scheduled date according to the
work program. The plans requested under these conditions will be delivered to the Contractor within a period of

no more than 15 days.
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Interpretation of the Plans

Any questions regarding the interpretation of the plans must be communicated in writing to the Construction
Manager, who will provide the necessary explanations within 15 days to clarify any details not perfectly defined

in the Plans.

Confrontation of Plans and Measures

The Contractor must immediately compare all drawings provided upon receipt and must promptly inform the

Project Manager of any anomalies or inconsistencies.

The dimensions on the drawings shall always prevail over scale measurements.

The Contractor must compare the different drawings and verify the dimensions before rigging the work and

shall be responsible for any errors that could have been avoided had they done so.

Complementary Detail Plans

The Contractor shall be responsible for preparing any additional detailed plans necessary for the proper
execution of the works. These plans shall be submitted to the Construction Management 15 working days in

advance for approval and/or comments.

Archive of Documents Defining the Works

The Contractor shall have on-site a complete copy of the Specifications Document and the legal regulations
reflected therein, a complete set of the Project Drawings, as well as copies of all supplementary drawings
developed by the Contractor and accepted by the Construction Management, and of the revised drawings

supplied by the Construction Management, along with any accompanying instructions and specifications.

On a monthly basis, as a result of this updated file, the Contractor is required to submit a collection of "As Built"
drawings or drawings of the work actually executed, duly verified with the data obtained jointly with the

Construction Management, and shall be responsible for any expenses incurred in this regard.
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The Contractor shall be required to submit a monthly technical report to the Technical Services of the Provincial
Council's Construction Management regarding the actions and any incidents with environmental impact that
may have occurred. The degree of implementation of the corrective measures and their effectiveness shall also
be indicated. If the results are negative, they shall be reviewed and a proposal for new corrective measures shall

be submitted.

The Owner shall provide original plans for this work.

1.3.3. CONTRADICTIONS, OMISSIONS OR ERRORS IN THE DOCUMENTATION

Anything mentioned in the General and Specific Technical Specifications Documents and omitted from the

plans, or vice versa, must be executed as if it were contained in all of these documents.

In the event of a contradiction between the Project Drawings and the Technical Specifications Documents, the

provisions of the latter shall prevail.

Omissions in the Plans and Documents or erroneous descriptions of details of the work, which are manifestly
indispensable to carry out the spirit or intention set forth in the Plans and Documents, or which by custom and
usage must be carried out, not only do not relieve the Contractor from the obligation to execute these omitted
or erroneously described details of the work, but, on the contrary, they must be executed as if they had been

completely and correctly specified.

For the execution of the aforementioned details, the Contractor shall prepare sketches that will be provided to

the Project Manager for approval and subsequent execution and payment.

In any case, any contradictions, omissions or errors noted in these documents by the Director or the Contractor

must be duly reflected in the Order Book.

1.4. DEVELOPMENT AND CONTROL OF THE WORK

1.4.1. EQUIPMENT AND MACHINERY

The Contractor must justify the equipment and machinery required for the execution of all work units in
advance, in accordance with the volume of work to be performed and the works program, and submit them to

the Construction Management for approval.
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The Construction Management's verification refers exclusively to ensuring that the aforementioned equipment
meets the conditions offered by the Contractor. The Contractor shall not be held solely responsible for the

quality and timeliness of the works.

The equipment must always be maintained in satisfactory working condition and dedicated exclusively to the
contracted works. It may not be removed without written authorization from the Construction Management,

upon proof that the work units for which it was intended have been completed.
1.4.2. INSTALLATIONS, WORKS AND AUXILIAR MATERIAL

Project for Installations and Auxiliary Works

The Contractor is obligated to design and construct, at its own expense, all auxiliary buildings for offices,

warehouses, sheds, sanitary facilities, and other temporary facilities.

The Contractor is also responsible for the connection and supply of electricity and water for the execution of the
works, which will be carried out in accordance with current regulations and the standards of the Supply

Company.

The designs for the auxiliary works and facilities must be submitted to the Project Management for approval.

Location and Execution

The location of these works, their elevations, and even their appearance when the main work requires it, will be
subject to the approval of the Construction Management. The provisions set forth in the section on temporary

occupation of land will also apply.

The Contractor is required to submit a plan showing the exact location of the construction facilities, such as
machinery parks, material, oil and fuel storage areas, etc., taking into account the protection and non-impact of

the natural values of the area. This plan must be submitted to the Construction Management for approval.

Removal of Installations and Auxiliary Works

Upon completion of the works, or in advance, to the extent possible, the Contractor shall, at its own expense,

remove all buildings, works, and auxiliary and/or temporary installations.
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After their removal, the Contractor shall clean the areas occupied by them, leaving them clean and free of

debris.

The Contractor shall properly treat the surfaces compacted by the installations and auxiliary works and their
subsequent restoration in accordance with the technical and material requirements described in the

Revegetation Project Specifications.

1.4.3. GUARANTEE AND QUALITY CONTROL OF THE WORKS

Definition

Quality assurance is understood to be the set of planned and systematic actions necessary to provide adequate
confidence that all structures, components, and installations are constructed in accordance with the contract,

codes, standards, and design specifications.

Quality assurance includes quality control, which encompasses actions that verify quality meets predetermined

requirements. Quality control of a project encompasses the following aspects:

e Quality of raw materials.
e Quality of equipment or materials supplied to the site, including their manufacturing process.
e Quality of execution of the works (construction and assembly).

e Quality of the completed work (inspection and testing).

Contractor Quality Assurance Program

Once the bid has been awarded and one month before the scheduled start date of work, the Contractor will

submit a Quality Assurance program to the Construction Management.

The Construction Management will evaluate the program and notify the Contractor in writing of its approval or

comments.

The quality assurance program will include, at a minimum, a description of the following items:

e QOrganization:

This section will include a functional and nominal organizational chart specific to the contract.

Page 7



P A R T N o 6 - T E

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

The organizational chart will include the specific quality assurance organization in line with the needs and

requirements of the project. The resources, whether internal or external, will be adequately approved.

The Contractor's Quality Assurance Manager will be exclusively dedicated to his or her role.

e Procedures, instructions and plans:

All activities related to construction, inspection, and testing must be carried out in accordance with work
instructions, procedures, drawings, or other similar documents that detail the specifications set forth in the

Project's Technical Specifications and Plans.

The program will contain a list of such procedures, instructions, and drawings, which will subsequently be

submitted to the Project Management for approval, sufficiently in advance of the commencement of work.

e Control over materials and acquired services

The Contractor will conduct a pre-assessment and selection of suppliers, which must be documented and

submitted for approval by the Project Management.

The documentation to be submitted for each proposed piece of equipment or material will be at least the

following:

o

Equipment drawing.

0 Detailed drawing.

o

Sufficient supporting documentation to provide the Project Manager with the precise information to
determine the acceptance or rejection of the equipment.

Materials comprising each piece of equipment.

Standards according to which it was designed.

Construction procedure.

O O O O

Standards to be used for acceptance tests, specifying which tests should be performed on the bench

and which on-site.

It will also perform the receiving inspection to verify that the material complies with the Project requirements,

issuing the corresponding inspection report.
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e Handling, storage and transportation

The quality assurance program to be developed by the Contractor must take into account the procedures and
instructions for compliance with the requirements relating to the transportation, handling, and storage of

materials and components used in the work.

e Special Processes

Special processes such as welding, testing, etc., will be performed and controlled by the Contractor's qualified
personnel, using approved procedures in accordance with applicable codes, standards, and specifications. The

program will define the means to ensure and document these requirements.

e Construction Inspection by the Contractor

The Contractor is responsible for performing the controls, tests, inspections, and trials required in these Terms
of Reference. The program shall define the system to be developed by the Contractor to comply with this

section.

e Documentation Management

Proper management of documentation related to the quality of the work will be ensured, ensuring final

documented evidence of the quality of the elements and activities included in the quality assurance program.

The Contractor will define the means to ensure that all documentation related to construction quality is

archived and controlled until it is delivered to the Construction Management.

Quality Control Plans and Inspection Point Programs

The Contractor shall submit a quality control plan for each activity or phase of the work to the Construction

Management one month prior to the scheduled start date of the activity or phase.

The Construction Management shall evaluate the quality control plan and notify the Contractor in writing of its

approval or comments.

The activities or phases of the work for which a quality control plan shall be submitted shall include, among

others, the following:
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e Material reception and storage.

e Equipment reception and storage.

e Geometric inspection of earthworks.

e Backfilling and compaction.

e Masonry work.

e Concrete manufacturing and transportation. Placement and curing.
e Planting and rooting.

e Etc.

The quality control plan shall include, as a minimum, a description of the following concepts where applicable:

e Description and purpose of the plan.

e Applicable codes and standards.

* Materials to be used.

e Construction plans.

e Construction procedures.

¢ Inspection, testing, and trial procedures.
e Suppliers and subcontractors.

e Packaging, transportation, and storage.
¢ Market and identification.

¢ Documentation to be generated regarding construction, inspection, testing, and trials.

An inspection point schedule will be included as an attachment to the quality control plan. This document will
consist of a sequential list of all construction, inspection, testing, and trial operations to be performed

throughout the entire activity or phase of the work.

For each operation, the reference of the drawings and procedures to be used, as well as the participation of the
Contractor's organizations in the inspections to be performed, will be indicated, whenever possible. A blank

space will be left so that the Construction Management can mark its own inspection points.

Once the activity or phase of the work is completed, there will be evidence (through protocols or signatures in
the inspection point schedule) that all inspections, tests, and trials scheduled by the various organizations

involved have been performed.
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Payment of the Costs of the Quality Assurance System

The costs incurred by the Contractor as a result of the obligations assumed in compliance with the Technical

Specifications shall be borne by the Contractor and are deemed to be included in the Project prices.

In particular, all quality control tests and trials required to comply with this Technical Specifications, or the
general regulations applicable to this Project, shall be borne by the Contractor, unless expressly specified

otherwise.

Quality control level

The corresponding sections of this Document or the Plans specify the type and number of tests to be
systematically performed during the execution of the works to control the quality of the works. It is understood
that the set number of tests is a minimum, and if several criteria are indicated to determine their frequency, the

one requiring the highest frequency will be chosen.

The Construction Manager may modify the frequency and type of these tests in order to achieve adequate
control of the quality of the works, or request the Contractor to perform quality controls not provided for in the
Project. Any additional tests incurred shall be borne by the Contractor, provided that their cost does not exceed

2% of the total net budget for the execution of the works, including any extensions.

Inspection and Quality Control by the Construction Management

The Construction Management, at its own expense, may maintain a team to inspect and control the quality of

the works and perform approval and contradictory tests.

To carry out these tasks, using its own programs and procedures, the Construction Management will have
access at all times to all work sites, supply sources, factories and production processes, laboratories, and quality

control files of the Contractor or its subcontractor.

The Contractor shall supply, at its own expense, all materials to be tested and shall provide the necessary

facilities for this purpose.

The cost of performing these contradictory tests shall be borne by the Administration if, as a result, the supply,

material, or work unit meets the quality requirements.
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The tests shall be borne by the Contractor in the following cases:

a) |If, as a result of the tests, the supply, material, or work unit is rejected.
b) If these are additional tests proposed by the Contractor on supplies, materials, or work units that have

previously been rejected in tests conducted by the Construction Management.

1.4.4. MATERIALS

All materials must be suitable for their intended purpose and, having been taken into account in the pricing and
budgeting processes, are understood to be of the highest quality in their class among those available on the

market.

Therefore, even if their particular characteristics or relative importance do not warrant a more explicit
definition, their use will be subject to the approval of the Managing Engineer, who may determine the

appropriate acceptance tests or trials.

In all cases, the materials will be of equal or better quality than that which could be inferred from their origin,
evaluation, or characteristics, as stated in any Project document. They will be subject to official standards or
good manufacturing criteria in the field, and the Managing Engineer may require their supply by a firm offering

adequate guarantees.

The figures for weights or volumes of materials appearing in the composite units of Price Table No. 2 will only be
used to determine the cost of these materials stockpiled on site, but will not be of any value in defining the
proportions of the mixtures or the volume required in stockpiles to obtain the unit of this material, compacted

on site.
1.4.5. EARTHWORKS

Before excavation, all topsoil necessary for revegetation must be removed, after clearing any trees, plants,
stumps, weeds, fallen wood, debris, trash, or any other existing material that could affect the quality and

conservation of the soil.

This soil is found in the surface horizons of the soil. Only those horizons explored by the roots should be

removed, discarding layers close to excessively clayey rocks.

Compaction by machinery on the surface to be stripped must be avoided.
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The soil must also be removed prior to any excavation of trenches, pits, opening of roads, etc.

No work should be done on the topsoil on rainy days or when the soil is excessively compacted.

If deemed necessary, the different layers of soil that are easily distinguishable by their color, abundance of
roots, texture, etc., must be removed separately. Soils of different qualities must be managed separately to

preserve the qualities of the best soils.

Stockpiling of topsoil involves stockpiling this soil in the quantity necessary for subsequent use in sowing and
planting. Stockpiling will be carried out in the selected locations and in accordance with the Site Management,
so as not to interfere with the normal progress of the works, respecting the surrounding environment and in
accordance with the instructions described in the corresponding work unit. The provisions set forth in the
section on temporary placement of materials will be applied. In stockpiles, topsoil will be kept free of stones and

other foreign objects.

1.4.6. STOCKPILES, LANDFILLS AND LOANS

The Administration will make land available and specify the minimum operations required for the start-up and
operation of the landfill. However, the Contractor may seek other landfills if deemed appropriate, under its sole

responsibility, and will be responsible for the landfill fee.

A Surplus Disposal Plan will be drawn up, which the Contractor awarded the works will be required to comply
with. This plan will specify the specific characteristics of the landfills, such as the shape of the tanks, their

location, volume, etc.

No more surface area will be affected than that initially planned for the landfills. Trees adjacent to the landfill,
whose continued existence is determined by the Revegetation Project and the Construction Management, must

be protected by avoiding compaction in the area at their base corresponding to the canopy projection.

The surplus waste to be dumped will consist exclusively of inert materials from the construction site. The
development and execution of the Surplus Waste Plan will be supervised by the Construction Management,
which may establish modifications to it, provided they are not substantial. If substantial changes occur during
the execution of the works, the Contractor is obligated to submit to the Construction Management an
Environmental Impact Study whose methodology and content comply with the provisions of Law 21/2013, of

December 9, on Environmental Assessment.
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The Contractor will be responsible for seeking loans and their payment to the owners, as well as the operations
necessary for their initiation and operation, which will be subject to the approval and supervision of the
Construction Management. The Construction Management may determine that the materials from the
excavation be dumped and spread on land owned by the Contractor, within a maximum radius of ten (10)

kilometers from the excavation site, without this being a reason for revising the contracted price.

The Project Manager shall have one (1) month to select or reject the extraction and disposal sites proposed by
the Contractor. This period shall begin from the moment the Contractor notifies the Contractor of the proposed
waste dumps, borrow pits, and/or quarries. The Project Manager's acceptance of the extraction and disposal
sites does not limit the Contractor's liability, both with respect to the quality of the materials and the exploitable

volume of the deposit, as well as the obtaining of the corresponding licenses and permits.

The Contractor is obligated to remove, at its own expense, any materials of inferior quality to that required that

appear during the exploitation of the previously authorized quarry, gravel pit, or deposit.

If, during the course of exploitation, the materials cease to meet the quality requirements, or if the volume or
production proves insufficient due to an increase in the proportion of unusable material, the Contractor must
seek another extraction site following the standards set forth in the preceding paragraphs, without the change
in the natural deposit giving it the option to claim any compensation. The Contractor may use materials

obtained from excavation in the works, provided they meet the conditions set forth in this Document.

The Construction Management may provide the bidders or Contractors with any information or preliminary
studies it may have learned during the drafting of the Project, but this shall always be for informational

purposes only and shall not invalidate or contradict the provisions of the first paragraph of this section.

The locations of the storage areas will be proposed by the Contractor for approval by the Construction

Management. The provisions set forth in the section on temporary land occupation shall also apply.
1.4.7. ACCESS TO THE WORKPLACE

Construction of Access Roads

The temporary ramps and access roads to the various pits will be executed under the responsibility and expense
of the Contractor. The Construction Management may request that all or part of them be constructed before

the start of work.
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The Contractor must submit a plan showing the access roads, taking into account minimal impact on the natural

environment, and must submit it to the Construction Management for approval.

The Contractor will proceed with the appropriate treatment of the compacted surfaces and their subsequent

restoration in accordance with the technical and material requirements described in the Revegetation Project.

The Contractor shall be obligated to reconstruct at its own expense all public or private service works,
constructions, and facilities, such as cables, sidewalks, gutters, sewers, etc., that are affected by the
construction of roads, access roads, and temporary works. The Contractor shall also place the necessary signage
at intersections or detours with roads, streets, etc. All surplus construction materials and equipment shall also

be removed from the site once the work is completed, leaving the area completely clean.

Roads or access roads shall be located, to the extent possible, outside the site of the permanent works. In the
exceptional event that interferences must necessarily occur, any subsequent modifications required for the

execution of the works shall be the responsibility of the Contractor.

Conservation and use

The Contractor shall maintain the temporary access roads and construction roads in suitable condition for use. If
the roads are to be used by several Contractors, they shall agree among themselves on the distribution of
construction and maintenance costs, which shall be proportional to the traffic generated by each Contractor. In
the event of a dispute, the Construction Management shall arbitrate the distribution of these costs by crediting

or deducting the resulting amounts, if necessary, from the payments due to each Contractor.

Temporary Occupation of Land for Access Roads

In the event that the construction of accesses affects third parties and involves any type of temporary
occupation, the Contractor must have reached a prior agreement with those affected, with the costs being

borne by the Contractor.
1.4.8. SECURITY AND HYGIENE

It covers the measures and precautions that the Contractor is obligated to implement and adopt during the
execution of the works to prevent risks, accidents, and occupational diseases, as well as those arising from

worker hygiene and well-being.

Page 11



P A R T N o 6 - T E

In accordance with Royal Decree 84/1990, an Occupational Health and Safety study must be included in this
Works Execution Project, consistent with the contents of said Works Execution Project, in which the specific
health and safety issues will be developed with minimum content and characteristics. This plan will not exceed
the budget for the health and safety project corresponding to the Project, with the understanding that any

excess will be included in the percentage of indirect costs that are part of the Project prices.

Payment of the budget corresponding to the health and safety project will be made in accordance with the
corresponding price table included therein, or, where applicable, in the occupational health and safety plan,

approved by the Administration, which is considered a contract document for these purposes.
1.4.9. NOISE AND VIBRATIONS CONTROL
The Contractor shall take appropriate measures to minimize noise and vibration.

Noise level measurements in urban areas shall remain below the limits indicated in this section.

In general, the Contractor shall comply with the provisions of the Current Standards, whether National ("Health

and Safety Regulations") or Municipal. In cases of uncertainty, the most restrictive shall apply.

All machinery located outdoors shall be arranged to minimize noise generation. For compressors used outdoors,
the noise level shall not exceed the specified values. If at 7 m they produce sound levels greater than 75 dB/B
(A), they shall not be located less than 8 m from residential or similar facilities. If levels are greater than 70 dB/B

(A), they shall not be located less than 4 m from residential or similar facilities.

Mobile compressors shall be operated and maintained in accordance with the manufacturer's instructions to
minimize noise, and unnecessary operation shall be avoided.

Pneumatic tools shall be equipped, where possible, with silencers.

1.4.10. EMERGENCIES

The Contractor shall have the necessary organization to carry out urgent work outside of working hours, which,

in the opinion of the Project Manager, is necessary to resolve emergencies related to the Contract works.

The Project Manager shall at all times maintain an up-to-date list of addresses and telephone numbers of the

Contractor's personnel and those responsible for organizing such emergency work.
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1.4.11. WORK MODIFICATIONS

If, during the execution of the works, causes arise that lead to modifications in the execution of the works with
respect to the project or under different conditions, the Contractor shall notify the Construction Management of

these facts so that it may authorize the corresponding modification.

Within twenty days of the delivery by the Construction Management to the Contractor of the documents
containing the modifications to the Project prepared by said Management, or, where applicable, simultaneously
with the delivery to the Construction Management by the Contractor of the plans or documents proposing the

modification, the Contractor shall submit the list of prices covering the new concepts.

For the payment of these unforeseen or modified works, the provisions set forth in the section on conflicting

prices shall apply.

1.4.12. PRESERVATION OF THE WORKS DURING THE WARRANTY PERIOD

The Contractor undertakes to maintain, at its own expense, all the works comprising the Project until they are
provisionally accepted. Furthermore, it is obligated to maintain them for a one-year warranty period from the
date of provisional acceptance. For this purpose, it will be reimbursed, upon justification, for the corresponding

expenses, for which a line item is reserved in Document No. 4 - Budget.

For these purposes, works that have suffered deterioration due to negligence or other causes attributable to the
Contractor, or due to any cause that can be considered avoidable, will not be counted. Likewise, the Contractor
will be obligated to replace and collect from the responsible third party any accidents or damages caused by

third parties during the operation of the works.
1.4.13. CLEARANCE AFTER THE WORK IS FINISHED

Upon completion of the works, all facilities, warehouses, and buildings temporarily constructed to service the

project must be removed, and their locations restored to their original state.

Temporary roads, including access to borrow pits and quarries, must be treated similarly.

The work must be carried out in such a way that the affected areas are completely clean and in aesthetic
condition, in keeping with the surrounding landscape. These works will be subject to payment in the form of a

lump sum.
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The technical specifications of the Works Management will not be subject to payment, as in the case of landfills
whose disposal is provided by the Administration. The obligations indicated by the Management for their final

disposal must also be fulfilled.

1.5. CONTRACTOR’S RESPONSIBILITIES

1.5.1. PERMITS AND LICENSES

The Contractor shall obtain, at its own expense, the necessary permits or licenses for the execution of the

works, with the exception of those corresponding to the expropriation of the areas defined in the project.
1.5.2. INSURANCE

The Contractor shall take out comprehensive insurance to cover any damage or compensation that may occur as

a result of the performance of the work.
15.3. THIRD PARTY CLAIMS

All claims for damages received by the Contractor shall be notified in writing without delay to the Construction

Manager. A similar exchange of information shall be made regarding complaints received in writing.

The Contractor shall notify the Construction Manager, in writing and without delay, of any accident or damage

that occurs during the execution of the works.

The Contractor shall take the necessary precautions to avoid any type of damage to third parties and shall

promptly address any claims from affected owners that are accepted by the Construction Manager.

In the event of damage to third parties, the Contractor shall inform the Construction Manager and those

affected.

The Contractor shall restore the property to its original condition as quickly as possible, especially if it involves

an essential public service or if there are significant risks.
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1.6 MEASUREMENTS AND PAYMENTS
1.6.1. PAYMENTS

Unless otherwise indicated in the Tender Documents and/or the Award Contract, contracted works will be paid

for as "Work at Unit Prices," applying the unit prices to the resulting work units.

Likewise, they may be settled in whole or in part through lump sums.

In all cases of settlement by applying unit prices, the amounts to be taken into account will be established based

on the volumetric measurements derived from the measurements.

Measurements are the data collected from the qualitative and quantitative elements that characterize the
works executed, the stockpiles made, or the supplies made; they constitute verification of a certain state of

affairs and will be carried out by the Construction Management, who will submit them to the Contractor.

The Contractor is obliged to request (in due time) the presence of the Construction Management, for the taking
of contradictory measurements in the works, services and supplies that are not susceptible to subsequent
checks or verifications, in the absence of which, except for contrary evidence that must be provided at its own

expense, the decisions of the Construction Management will prevail with all their consequences.

Certifications

Unless otherwise indicated in the Tender Documents and/or the Contract Award, all payments will be made

against monthly certifications of completed works.

At the end of each month, the Construction Management will prepare a provisional valuation of the work
performed in the preceding month and at the original date to be used to prepare the corresponding

certification, proceeding as specified in the General Administrative Clauses for State contracts.

The contract prices or any contradictory prices approved by the Construction Management will apply.

Contract prices are fixed and subject to revision, regardless of the work execution period.
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Payment of the amount of a certification will always be made in full and pending the final certification, reducing
the amount established as a guarantee, and taking into account any additional credits and deductions that may

result from the clauses of the Contract Award.

Upon completion of the works, a general and definitive certification will be established.

Payment of the amount due to the Contractor, after the final certification has been issued and accepted, after
deducting any partial payments already made, will be made less the security deposit withholding and any other

amounts resulting from the application of the clauses in the Contract Award and/or Tender Documents.

The monthly provisional certifications and the final certifications will be established so that the amount for the
work settled by administration and the total amount for the other work appear separately, cumulative from the

original date.

In all cases, payments will be made in the manner specified in the Contract Award, Tender Documents, and/or

the formula agreed upon with the Contractor during the award process.

Applicable prices

The unit, basic, and fixed-price prices for material execution to be used will be those resulting from applying the
reduction made by the Contractor in its bid to all corresponding project prices, except for those units explicitly
specified in the corresponding articles of the "Work Units" chapter of these Technical Specifications, in which a
reduction is considered due to the substitution of borrowed, quarry, or other external material for material

obtained from the work performed on the project itself.

All unit or fixed-price prices for "material execution" include, without exception or reservation, all expenses and
charges incurred by the execution of the work corresponding to each of them, including those resulting from the
obligations imposed on the Contractor by the various contract documents and, in particular, by these Technical

Specifications.

These prices will include all expenses necessary for the execution of the corresponding works until their
complete completion and commissioning, so that they serve the purpose for which they were designed, and in

particular the following:
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¢ Expenses for labor, consumables, and miscellaneous supplies, including necessary finishes and finishing,

even if not expressly described in the unit price justification.

¢ Planning, coordination, and quality control expenses.

¢ Expenses for calculations, plans, or construction sketches.

¢ Storage, transportation, and tooling expenses.

¢ Expenses for transportation, operation, maintenance, and repair of auxiliary construction equipment, as

well as its depreciation or amortization expenses.

* Expenses for the maintenance of auxiliary access roads for other temporary works.

e Electricity costs for motive power and lighting, unless expressly indicated otherwise.

¢ |Insurance of all kinds.

¢ Financing costs.

¢ The "contracted execution" prices obtained according to the criteria of the Tender Documents or Award

Contract, also include:

0 General expenses and industrial profit.

0 Taxes and fees of all kinds.

The prices also cover:

a) Non-recoverable expenses related to the study and installation of all auxiliary facilities, unless expressly
stated that they will be paid separately.
b) Non-recoverable expenses related to the dismantling and removal of all auxiliary facilities, including the

restoration of the corresponding land, unless expressly stated that they will be paid separately.

a Those units not specifically listed in this Technical Specifications Document will be paid for fully completed
under the conditions at the prices set forth in Price Schedule No. 1, which include all expenses necessary for
their execution. It is understood that "fully completed" includes materials, auxiliary equipment, paint, testing,

commissioning, and all other elements or operations required for the use of the units in question.

Page 14



P A R T N o 6 - T E

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

Except in the cases provided for in this Technical Specifications Document, the Contractor may not, under any

pretext, request a modification of the award prices.

Lump Sum Items

These are items in the budget corresponding to the execution of a project, or one of its parts, in any of the

following cases:

e For a fixed price defined prior to the execution of the works and without breakdown into unit prices
(lump item for full credit).

e Justification of the invoicing by the Contractor is provided by applying existing basic or lump sum unit
prices to actual measurements whose definition proves imprecise during the design phase (lump item to

be justified).

In the first case, the item will be fully paid after the completion of the work defined therein and under the
specified conditions, while in the second case, only the amount resulting from the actual measurement will be
certified. The availability or partial use of these items will be at the discretion of the Construction Management,

without the Contractor having the right to claim for this concept.

Lump sum items will be treated in the same way regarding their classification (material execution and

contracted) as indicated for unit and basic prices.

Unauthorized Work and Defective Work

As a general rule, no credit will be paid for work not contemplated in the Project and carried out without the
authorization of the Construction Management. However, any defective work will not be demolished and

restored to the quality standards required by the Project.

However, if any work unit has not been executed exactly in accordance with the conditions stipulated in the
Documents, and is nevertheless admissible in the judgment of the Construction Management, it may be
accepted provisionally and definitively, if applicable. However, the Contractor will be obliged to accept, without
any right to claim, the determined financial reduction, except in the case in which the Contractor prefers to
demolish the work at its own expense and rebuild it in accordance with the conditions within the established

contractual period.
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Incomplete Work Units

When, due to termination or other circumstances, it is necessary to value incomplete works, the prices in Price
Schedule No. 2 shall apply. No valuation of each unit of work may be claimed other than that in said schedule,
nor shall the Contractor be entitled to any claim for insufficiency or omission of the cost of any element that
constitutes the price. The items that make up the price breakdown shall be credited when all the material,
including accessories, has been collected or the work or operations determining the definition of the item have
been fully carried out, since the criterion to be followed must be that only phases with completed execution are

considered payable, the Contractor losing all rights if they are left incomplete.

Excess Construction

Any excess work not authorized in writing by the Project Manager will not be credited.

In this case, the Project Manager may decide to make the necessary restitution to bring the work into

compliance with the Project definition, in which case all costs incurred will be borne by the Contractor.

Payment of Stockpiled Materials

The Construction Management reserves the right to make, at the Contractor's request, credits on the price of

certain materials stockpiled on site, acquired in full ownership and actually paid for by the Contractor.

Credits will be calculated by applying the basic prices listed in the price schedules.

If the price schedules do not specify the necessary basic prices, credits may be calculated based on the invoices

submitted by the Contractor.

Stockpiled materials for which credits have been made may not be removed from the site without the

authorization of the Construction Management and without prior reimbursement of the credits.

Credits on stockpiles will be deducted from the monthly provisional certifications, to the extent that the

materials have been used in the execution of the corresponding work.

Credits for materials issued may not be invoked by the Contractor to mitigate its responsibility for the proper
preservation of all stockpiles in storage until their use. The Contractor is responsible in any situation for the

stockpiles created on the site for its work, regardless of their origin.

Page 15



P A R T N o 6 - T E

Advance payments for stockpiles do not obligate the Construction Management to accept basic prices for

materials; they merely represent amounts on account.

Price Revision

Depending on the items included in the construction budget, the following price revision formula is established:

K: = 0,01A; /Ao + 0,05B: /B, + 0,09C; /Co + 0,11E: /E, + 0,01M; /M, + 0,010, /O, + 0,02P; /P, + 0,01Q: /Qo + 0,12R:
/Ro +0,17S; /So+ 0,01U, /Uo +0,39

Where the meaning of each of the terms is as follows:

e  Kt: Theoretical revision coefficient for execution time t.

e At: Aluminum cost index at execution time t.

e Ao: Aluminum cost index on the tender date.

e  Bt: Bituminous materials cost index at execution time t.

e Bo: Bituminous materials cost index on the tender date.
e Ct: Cement cost index at execution time t.

e Co: Cement cost index on the tender date.

e Et: Energy cost index at execution time t.

e Eo: Energy cost index on the tender date.

e  Mt: Timber cost index at execution time t.

e Mo: Timber cost index on the tender date.

e  Ot: Plant cost index at execution time t.

e 0o: cost index of the plants on the tender date.

e  Pt: cost index for plastic products at execution time t.

e Po: cost index for plastic products on the bidding date.

e  (Qt: cost index for chemical products at execution time t.
e Qo: cost index for chemical products on the bidding date.
e Rt: cost index for aggregates and rocks at execution time t.

e Ro: cost index for aggregates and rocks on the bidding date.
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e  St: cost index for steelmaking materials at execution time t.
e So: cost index for steelmaking materials on the bidding date.
e  Ut: cost index for copper at execution time t.
e Uo: cost index for copper on the bidding date.
1.6.2. CONFLICTING PRICES

If the development of the works requires the execution of units for which prices are not included in the price
schedules of this Project, the corresponding unit prices will be jointly formulated by the Construction

Management and the Contractor.

The auxiliary prices (materials, machinery, and labor) and average yields to be used in the development of the
new prices will be those included in the basic price schedule and in the price breakdown of this Project, to the

extent applicable.

The price will always be set before the new unit is executed. The applicable price will be set by the

Administration, based on the Construction Manager's proposal and the Contractor's observations.

In the absence of mutual agreement and pending the resolution of the discrepancy, the Contractor will be

provisionally paid based on prices estimated by the Construction Management.

1.6.3. EXPENSES BORNE BY THE CONTRACTOR

In general, these are those specified as such in the chapters of this Technical Specifications Document and which
are understood to be passed on by the Contractor in the different unit, basic and/or fixed prices, as indicated in

the second section of this Article.

1.7. WORK OFFICE

As a complement to Clause 7 of the General Administrative Clauses for the Contracting of State Works, Decree
3954/1970 of December 31, the Contractor is required to make available to the Managing Engineer sufficient
premises (within the area of his construction office) for the facilities he may require for the control and
supervision of the works. At least one office shall be provided on-site for the exclusive use of the technical

services of the Construction Management. The usable area of said offices shall be at least 50 m2.
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These facilities shall be constructed and equipped with water, electricity, and telephone services so that they

are available for occupancy and use thirty days after the commencement date of work.

The Contractor shall provide heating, electricity, and cleaning services until the completion of the works.

The telephone in these offices shall be completely independent, ensuring complete privacy.

The corresponding cost will be borne by the Contractor and will be included in the corresponding unit prices.

1.8. SURROUNDING’S PROTECTION

1.8.1. PREPAIRING THE SURROUNDINGS

Site preparation consists of removing from the designated construction site areas any existing trees, plants,
stumps, weeds, fallen wood, debris, trash, or any other material that is in the way, incompatible with the

Construction Project, or not trees to be protected.

These clearing operations will be carried out with due safety precautions to avoid damage to existing buildings,
adjacent properties, roads, or public services, and accidents of any kind. When the trees being felled could cause
damage to other trees that must be preserved or to adjacent buildings, they will be cut from the top to the

base, or they will fall toward the center of the clearing area.

Before carrying out backfilling on natural terrain, the terrain will be cleared, removing stumps and roots so that
none remain within the backfill foundation or less than 15 cm below the natural ground surface. Any remaining
beneath the embankments will also be eliminated. The voids left by the removal of stumps and roots will be

filled with soil from the same soil, compacting the soil to the same level as the existing soil.

When there are pits or holes in the ground, their treatment will be determined by the Construction Manager on

a case-by-case basis.

All materials that can be destroyed by fire will be burned or removed to a landfill in accordance with the

Construction Manager's instructions and the regulations applicable in each locality.
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1.8.2. DITCH CLEANING

When the accumulation of stones and other materials impedes the function of the ditches, they will be cleaned

mechanically or manually.

Care will also be taken to ensure that the size and shape of the initial ditch are not altered in any work that may

be carried out on them.

1.8.3. USED OILS TREATMENT

The treatment of used oils will comply with the provisions of Law 7/2022, of April 8, on waste and contaminated

soil for a circular economy.

Used oil is understood to be all industrial or lubricating oils, of mineral, natural, or synthetic origin, that are no
longer suitable for their originally intended use, such as used combustion engine oils and gearbox oils,

lubricating oils, turbine oils, and hydraulic oils, excluding used cooking oils.

Management is the set of activities aimed at finding the final destination for used oils that guarantees the
protection of human health, environmental conservation, and the preservation of natural resources. It includes

collection, storage, treatment, recovery, regeneration, and combustion operations.

The producer is the natural or legal person who, as the owner of the activity, generates used oil. A producer is
also considered to be any natural person who, either on their own initiative or by order of another natural or

legal person, generates used oil. The Contractor will be responsible for all used oil generated.

The manager is the natural or legal person authorized to carry out any of the used oil management activities,

whether or not they are the producer of the oil.

The Contractor is obligated to properly manage used oil, avoiding the transfer of contamination to the various

receiving environments.

The following are prohibited:

e Any discharge of used oil into surface water, inland water, groundwater, any territorial sea area,

or into sewage or wastewater disposal systems.
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e Any deposit or discharge of used oil with harmful effects on the soil, as well as any uncontrolled
discharge of waste derived from the treatment of used oil.
e Any treatment of used oil that causes atmospheric pollution above the level established by

legislation on the protection of the atmospheric environment.

The Contractor must comply with the prohibitions set forth in the previous section by delivering the
aforementioned oil to an authorized manager. To comply with the provisions of the previous section, the

producer must:

e Store used oils in satisfactory conditions, avoiding mixing them with water or other non-oil-
bearing waste.

e Have facilities that allow for the conservation of used oils until they are collected and managed,
and that are accessible to the vehicles responsible for said collection.

e Deliver used oils to authorized collection personnel, or, with due authorization, transport them

to the authorized management site.

The Contractor must submit to the Construction Management the control and monitoring document, which
must be signed by the producer and recipient. The Contractor must retain a copy of the document
corresponding to each transfer for one year. The manager must submit to the competent body copies of the

documents relating to each transfer, as established in the Order.

1.8.4. ENVIRONMENTAL INTEGRATION

The Construction Management may require a rounded finish on the edges of the grading surface and the natural
terrain or on the edges between grading planes, both horizontal and inclined. The Contractor must in all cases

avoid the appearance of sharp-angled geometric shapes, except where indicated in the plans and the Project.

The grading slopes must be shaped, throughout their entire length, in accordance with the Director's
specifications and must be maintained in perfect condition until the final acceptance of the works, both in terms

of functional and aesthetic aspects.

Slope profiling carried out to harmonize with the surrounding landscape must be gradual, paying special

attention to the transitions between slopes of different inclinations. At the intersections of cut and fill, the
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slopes must be curved to blend with each other and with the natural terrain surface, without creating a visible

discontinuity.

The finish of the slopes will be smooth, uniform, and fully consistent with the surface of the site and the project,
without major contrasts, and in accordance with the Plans. Taking care to avoid damage to existing trees or

patinated rocks, the necessary adjustments must be made.

On slopes to be covered with vegetation, the surface must not be smoothed or compacted, without
compromising safety. It will not undergo any final treatment, and it is even desirable to preserve traces of
machinery. The outcome of a seeding operation is directly linked to the condition of the slope surface: even if it
is in stable equilibrium, it will remain rough and uneven, such that the seeds and products of hydroseeding or

the topsoil to be spread will find spaces where they can resist washing away or sliding.

The costs of this conditioning will be borne by the Contractor.

1.9. ENVIRONMENTAL IMPACT STUDY

An Environmental Impact Assessment will be conducted in the event of substantial project changes during the

execution of the works (access and work roads, surplus plan, and other unforeseen modifications).

According to Law 21/2013, of December 9, on Environmental Assessment, any plan, program, or project that
may have significant effects on the environment must undergo an appropriate environmental assessment
before its adoption, approval, or authorization. Its methodology and content must comply with the provisions of
said Law and Law 9/2018, of December 5, which modifies Law 21/2013, of December 9, on environmental
assessment, Law 21/2015, of July 20, which modifies Law 43/2003, of November 21, on Forests and Law 1/2005,

of March 9, which regulates the greenhouse gas emission rights trading system.

1.10. RECEIPT AND SETTLEMENT

1.10.1. SETTLEMENT PROJECT

The Contractor shall submit to the Construction Management for approval all sketches and drawings of the
actual work that involve modifications to the Project or that permit and have been used to establish certification

editions.

Page 18




P A R T N o 6 - T E

PROYECT FOR THE PLATFORM IMPROVEMENT OF ROAD CA-661: ACCESS TO LA BUSTA.

With all this documentation duly approved, or with the contradictory plans and measurements from the
Construction Management, as applicable, the Settlement Project shall be drawn up. Based on this, the final
settlement of the works shall be carried out in a single final certification, as indicated in the section on

certifications.

1.10.2. PROVISIONAL WORK RECEPTION

Upon completion of the works covered by this Document, it will be verified that they have been completed in
accordance with the prescribed conditions. In this case, provisional acceptance will be carried out in accordance
with the provisions of the General Administrative Clauses Document (Chapter VI, Section 1) and the General

Regulations for State Contracting (Chapter VI, Section 2).

The provisional acceptance report will record any deficiencies that, in the opinion of the Construction
Management, must be remedied by the Contractor. It will also stipulate the maximum period of two (2) months

within which they must be executed, as well as the manner in which said work must be carried out.

1.10.3. GUARANTEE PERIOD. CONTRACTOR’"S OBLIGATION

The warranty period, starting from the provisional acceptance of the works, will be one (1) year. During this
period, the Contractor will be responsible for their routine maintenance, regardless of the nature of the work to
be performed, provided that it is not due to force majeure. It must also remedy any issues noted in the
provisional acceptance certificate. The Contractor will be responsible for any costs corresponding to general
testing to be performed during the warranty period, provided that this has been indicated in the provisional

acceptance certificate.

The warranty period for the actions related to sowing and planting, described in the Revegetation Project and as
established in the Specifications Document, will be two (2) years. During this warranty period, maintenance and
upkeep of the plants, sowing, and related works will be established for a period of two (2) years, as specified in

the Specific Specifications Document for the Revegetation Project.

Maintenance encompasses all work that must be performed periodically, daily, or seasonally, on planted areas
to allow them to evolve and develop as designed in the project, thus achieving the functional and botanical
characteristics that define and distinguish them, as well as to increase the ornamental value for which they are

often planted. For maintenance and conservation, the Revegetation Project establishes a section for the
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maintenance and upkeep of plantations throughout the warranty period. The Construction Management will
conduct as many inspections as it deems necessary to ensure the proper maintenance of plants, plantings, and
structures. Regarding the Contractor's responsibility, the Construction Management is responsible for
determining the true cause of any deterioration or deficiencies and deciding who is responsible for the costs of

repairs.

1.10.4. DEFINITIVE WORK RECEPTION

Once the guarantee period has expired, the amounts retained as a guarantee will be definitively accepted, if
applicable. The final acceptance of the works does not exempt the Contractor from any liability that may apply,
in accordance with current legislation, regarding possible defects due to hidden flaws that may arise during the
project's useful life. Upon final acceptance, the Contractor shall be required to verify any work or deficiencies
that, for various reasons, appear in the provisional acceptance certificate as pending execution or repair during

the guarantee period.
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2. BASIC MATERIALS
2.1. CONCRETE
2.1.1. DEFINITION

Concrete is defined as a mixture in appropriate proportions of cement, coarse aggregate, fine aggregate and
water, with or without the addition of additives or additions, which develops its properties by hardening the
cement paste (cement and water).

2.1.2. GENERAL CONDITIONS

Materials corresponding to this type must meet the characteristics specified by the Structural Code.

2.1.3. MATERIALS

The materials used in the manufacture of concrete, whose characteristics are determined in their corresponding

articles of PG-3, will be as follows:

e Article 202, "Cements"
e Article 280, "Water to be used in mortars and concretes"
e Article 281, "Additives to be used in mortars and concretes"

e Article 283, "Additions to be used in concretes"
2.1.4. TYPES OF CONCRETE

The following types of concrete will be used:

e HM-125
e HM-15
e HM-20

2.1.5. SUPPLY CONDITIONS

The delivery of concrete must be scheduled so that its implementation is carried out continuously. The time
between deliveries may not exceed thirty minutes (30 min) under any circumstances when the concrete belongs

to the same structural element or phase of a structural element.
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2.1.6. EXECUTION
Pouring

Free pouring of concrete from heights greater than two meters (2 m) is not permitted. Pouring it with shovels
from great distances, distributing it with rakes, or advancing it more than one meter (1 m) inside the formwork
is prohibited. Always ensure that the concrete is distributed vertically, avoiding projecting the pouring jet onto
reinforcement or formwork. When pouring the concrete, it will be vibrated to ensure the reinforcement is

perfectly enclosed, paying special attention to areas with a large amount of reinforcement.

Compaction

Vibrators will always be applied so that their effect extends to the entire mass, without causing local segregation
or significant grout leakage through the formwork joints. Compaction will be more careful and intense along the
walls and corners of the formwork and in areas with a high density of reinforcement, until the paste flows back
to the surface. If surface vibrators are used, they should be applied slowly, ensuring the concrete surface is

completely moistened.

If vibrators attached to the formwork are used, special care should be taken to ensure the rigidity of the

formwork and the devices that anchor the vibrators to it.

If internal vibrators are used, they should be immersed vertically into the layer, so that their tip penetrates the
adjacent, already vibrated layer, and withdrawn at an angle. The needle should be inserted and withdrawn
slowly and at a constant speed; it is recommended not to exceed ten centimeters per second (10 cm/s). The
distance between immersion points should be adequate to give the entire surface of the vibrated mass a shiny
appearance; as a general rule, vibrating many points for a short time is preferable to vibrating a few points for a

prolonged period.

Curing

During the setting and initial hardening period, the concrete must be maintained in a moist state. To achieve
this, it must be cured using procedures that do not cause any damage to the surface, if it is to remain exposed,

no