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1. BACKGROUND AND DETERMINING CONDITIONERS 

The Administrator of Railway Infrastructures (Adif), an entity under the Ministry of 

Public Works of Spain, has projected the implementation of accessibility conditions at 

the Recoletos station (Madrid). 

In relation to this proposed action, it should be noted that several remodeling projects 

have been carried out in the Recoletos station (2004, 2009 and 2011), which have 

served as a reference for the projected actions. 

It is also important to point out that during this time the Madrid City Council has carried 

out a new arrangement on the surface of the Prado-Recoletos urban axis. In such a 

way that the projected conditions in the station of Recoletos can be summarized as 

follows: 

- Compatibility of the project with surface mobility in the area of the action (Paseo 

de Recoletos). 

- Conservation of the elements of the vegetal patrimony inventoried in the area of 

the action. 

- Compatibility with the operation of the railway activity of the station, trying to 

cause minor disruption to both the travelers who use it and the railroad itself 

that transits through it. 

2. LOCATION 

The Recoletos urban train station dates from 1967 and is an underground station 

located under the central Paseo de Recoletos in Madrid, between Plaza de Cibeles 

and Plaza de Colón. Its main hall and distributors are also underground, being the first 

under the central causeway of the Paseo at the height of Calle Recoletos (Fig. 1). 

 

 



 

Fig. 1: Aerial view of Paseo de Recoletos, Madrid (Google Earth, 2019) 

At the moment the station has in use only two accesses from the street, one of them 

located to the South, next to the crossing with the Prim street and the other one located 

to the North, next to the National Library, in the disembarkation of the Villanueva street. 

The station of Recoletos is used by 200,000 daily travelers, which gives an idea of the 

transcendence that supposes any action that is carried out in the station. 

3. CURRENT SITUACION 

The scope that we can assign to the station of Recoletos would be a rectangular area 

of approximately 316 m in length, corresponding to the length of the platforms and 

approximately 60 m in width, corresponding to the width of its corridors and hall. 

This area would be located under the Paseo de Recoletos, at the height of the National 

Library, between Plaza de Colón and Cibeles (Fig. 2). 

Three significant levels can be determined in the station (Fig. 3), from the level taken 

as reference at 650.36 street, next to the Villanueva street access. 
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It has a main hall (635.75 m), from which you can access the two platforms of the 

station and a series of connecting corridors between street-hall-platforms, many of 

which are now closed. 

There is a network of corridors and galleries closed to the public (level 639.09 m) that 

are located on a level higher than the platforms (level 633.60 m), parallel to them, 

solving the connection between external accesses, existing in the station, with the 

platforms and between them. Two of these accesses are closed and unused at this 

time: Bárbara de Braganza and Salustiano Olozaga (Fig. 1 and Fig. 2). The connection 

with the access next to the National Library, is solved by means of a footbridge on the 

routes. These corridors also connect the station with Plaza de Colón, at its northern 

end, and Plaza de Cibeles at its southern end. 

 

 

 



 

Fig. 2: Location map of the station under the Paseo de Recoletos 
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Fig. 3: Section A-A of the Recoletos Station (marked in Fig. 2) 

4. PROJECTED ACTIONS. ACCESSIBILITY 

The Adif plans to improve the accessibility of the station by installing lifts, which provide 

the user with a route accessible from outside, at street level, to the level of platforms. 

Specifically, the project includes installing an elevator to connect the street level with 

the hall and two other elevators between it and the platforms. 

Furthermore, the purpose of the project includes improving the conditions of evacuation 

of the Recoletos station by opening and conditioning emergency exits to the streets 

Salustiano Olozaga and Barbara de Braganza, now closed, as escape exits. 

5. DESCRIPTION OF THE ADOPTED SOLUTION 

The project resolves an itinerary accessible from the outside to the platforms, 

incorporating three lifts linked to the central gallery on the railway lines of the station 

that serves as a connection between themselves and the main distribution elements of 

the station. 

One of them (A3), located on gallery 2 North, resolves access from the outside to the 

level of the central gallery and longitudinal galleries of the station (639.10). The other 

two interiors (A1 and A2), located in galleries 1 South and 2 South, respectively, 

resolve access from each of these two galleries to platforms 1 and 2 respectively 

(633.60) (Fig. 4). 



 

Fig. 4: Opening for installation of elevators from the outside 

Prior to these structural actions, the vault injection was carried out in the three galleries 

for the access of the elevators in the whole area of influence formed by the affection 

wedges adjacent to the perimeter micropiles. 

For elevators A1 and A2, the vertical gauge of the elevators in the galleries requires the 

excavation of the ground on the key of these, in such a way that to be able to perform 

the action in safety conditions it is required to enter from the outside making the 

containment by means of self-drilling micropiles with a perforation dimension of 200 

mm and tubular reinforcement 73mm / 53mm. The micropiles reach the key of the 

galleries (with formworks) and allow to empty the interior hollow that delimit them until 

reaching the height of the vault (Fig. 5). These micropiles require their horizontal 

bracing using HEB 140 profiles, so that they form a rigid frame and allow limiting the 

resistance and deformation of these against horizontal loads (Fig. 5); at the height of 

the hanging equipment of the elevator, HEB 200 profiles are available to perform this 

function. In addition to these bracings, tubular profiles of 140x140x5 are placed 

internally to clamping of the enclosure and pass the elevator guides. 
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Fig. 5: Execution of micropiles for the opening of elevators A1 and A2 from the outside  

In the interior of the excavation and until reaching the vault of the galleries will be 

projected gunite in the perimeter of the micropiles, this allows to control the alterations 

and degradation of the ground located between them and serves as a layer of 

protection and initial control against possible infiltrations of water. 

The micropiles of access to the vault, with the interior dimensions for installation of the 

elevator, air chamber and bracing, allow access to the vault supporting the horizontal 

loads of the ground; however, it is also necessary to carry out the support of the 

vertical loads that converge to this location through the mobilization of the shaft of the 

micropiles. This last objective is achieved through the provision of two new rows of 

micropiles on two parallel sides of the support rows of the excavation formed, 

dimensioned in length and section to fully resist the vertical loads and prevent the 

seating of the inner micropiles (Fig. 6). 

All the rows of micropiles are part of the same micropile cap that allows the joint work 

of them and that incorporate the tie beams of said rows. Inside the internal tying 

beams, the support of the posterior slab that will be located in said hollow is left ready; 

this forecast will allow the use of the hole for debris evacuation and as access to the 

work (Fig. 6). 
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Fig. 6: Micropiles for opening of elevators A1 and A2 from the outside  

In order to resist the loads of the vault that tend to close the open hole in its key, there 

is a beam around its perimeter that allows it to act as an indeformable frame and that 

joins the brick vault by means of expansive lime mortar; its use allows the entry into 

operation of the beam without the need for deformation and subsequent affection in the 

open vault; The connection between both elements is made with stainless steel bars. 

These beams have a dimension of 60 cm thick and 80 cm wide. 

To access the platforms in the case of these lifts A1 and A2 of galleries 1 and 2 South, 

partial demolition of the buttresses arranged for support the main vault is necessary. It 

should be noted that in addition to the demolition of the voids for the elevator, it is also 

necessary to make a hall in said buttress for access and waiting for travelers. 

In this way, a reinforced concrete structure is created with side walls of 50 cm 

thickness, with slabs of 60 cm thickness, a loading beam of height equal to 150 cm and 

width of 80 cm on which the main vault rests and distributes its load to three pillars (80 

x 80 cm dimensión) arranged in the access area from the platform and inside the 

current buttress (Fig. 7). The partial demolition will be carried out in different phases by 

means of the expansive cement system, that is, the perforations are made forming a 

regular mesh of depth and separation conveniently specified and expansive cement is 

introduced, at approximately 12 hours it breaks the treated area. 

 

 

A-A 

View A-A



          

Fig. 7: Demolition of the void for each elevator and execution of the access hall for elevators A1 and A2  

On the other hand, it is also necessary to carry out the elevator A3 of the gallery 2 

North. In this case, the entrance to the gallery is made from the side wall and allows to 

communicate the exterior at street level with said gallery (Fig. 8). To make this entry it 

is necessary to carry out the containment by means of self-drilling micropiles of 

perforation dimension of 200 mm and tubular reinforcement 73mm / 53mm. As in the 

case of the other two elevators, the gallery has formwoks, however in this case the 

micropiles are extended below the base of the gallery to be able to make the lift pit and 

enter through the side wall at the level of the floor of the gallery. This entry is made 

through a rigid concrete frame 50 cm thick in the lintel and 30 cm thick in the side walls 

and that allows to resist the new loads that gravitate over it. These micropiles need 

their horizontal bracing using HEB 180 profiles, so that they form a closed frame at 

different levels and allow to limit the resistance and deformation of these against 

horizontal loads; at the height of the hanging equipment of the elevator, HEB 200 

profiles are available to perform this function. In addition to these bracings, they are 

placed internally 140x140x5 tubular profiles for support the enclosure and passage of 

the elevator guides. 
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Fig. 8: Execution of micropiles for the opening of the A3 lift from the outside 

6. CONCLUSIONS 

The station of Recoletos is located in the center of Madrid and is used by 200,000 daily 

travelers. For reasons of accessibility it is necessary to carry out the installation of 

elevators in the galleries connecting them to the lower platforms. The realization of the 

elevators in the galleries requires the excavation of the ground on the key of these, in 

such a way that to guarantee the security conditions it is required to enter from the 

outside making the containment by self-drilling micropiles. The execution of this action 

requires a meticulous construction plan in phases, involving the consolidation and 

protection of the existing galleries and the careful demolition (by chemical means) and 

subsequent execution by pits of the new access halls. In this communication, the 

phases and operations necessary to guarantee the security of said actions are defined. 
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