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SOMMARIO 

Parole chiave: Tecnologia BIM, Metro Station, Monza, Metropolitana di Milano, Railway Station. 

La nuova stazione della metropolitana di Monza FS è parte essenziale del nuovo ampliamento del 

progetto della Metropolitana di Milano Linea 5. La nuova linea di estensione si estende da Bignami a 

Monza Brianza, con 11 stazioni metropolitane che coprono circa 13 km. La Monza FS è l'ottava stazione 

della linea in estensione, che serve il Comune di Monza e le sue periferie. L'attuale ubicazione proposta 

per questa stazione sarebbe a nord-ovest dell'attuale stazione ferroviaria di Monza FS, una stazione di 

rilevanza storica. Fu varata per la prima volta nel 1840 e considerata la prima stazione ferroviaria 

principale della regione Lombardia e la seconda in Italia dopo la Napoli-Portici. Tuttavia, la stazione 

soffre ultimamente di diversi inconvenienti. Come rilevato dai passeggeri e dall'analisi del sito, la 

stazione subisce uno stato di rovina e regressione del livello dei servizi. Ha un'accessibilità limitata, alti 

tassi di criminalità e una piccola estensione spaziale. Un tale disadattamento situazionale alla fine riduce 

il valore di questa vitale area storica, che richiede un'attenzione più ponderata. 

Pertanto, questa ricerca si concentra sullo sviluppo di soluzioni di connettività per l'area intorno alla 

stazione ferroviaria e sul progetto architettonico della nuova stazione della metropolitana promessa. Lo 

sviluppo si concentra nella zona nord-occidentale dove la stazione è storicamente associata all'antica 

città di Monza. Consolida i collegamenti della città per creare elementi urbani riconoscibili che danno 

un'identità visiva alla stazione. Migliora anche l'ambiente urbano attraverso un marchio paesaggistico 

riconoscibile e coerente che guida i passeggeri dalle aree circostanti alla stazione fino agli ingressi della 

stazione. 

L'intero processo di sviluppo si basa sulla tecnologia del Building Information Modeling (BIM), che 

copre il progetto urbano e l'intero progetto architettonico della struttura. A seconda degli standard della 

società Metropolitana di Milano (MM), che è il supervisore ufficiale del progetto, sono stati scelti un 

totale di sei BIM Uses per questo processo di sviluppo; Modellazione del sito, creazione di progetti, 

visualizzazione 3D, documentazione, prelievi di quantità e programma di lavoro. Il processo di sviluppo 

è iniziato con la revisione dei progetti, della letteratura e dei casi di studio esistenti. La revisione è stata 

seguita da un'analisi dettagliata del sito per identificare il livello di prestazioni degli edifici esistenti e 

dell'area circostante. La combinazione dei dati di analisi e del BIM ha dimostrato di essere un potente 

facilitatore per raggiungere i requisiti del progetto e per prendere migliori decisioni di progettazione. Ad 

esempio, le varie sezioni del modello hanno ispirato il progetto di una grande apertura nel terreno 

attraverso la differenza dei livelli. Le superfici vetrate a doppia curvatura sono state modulate 

parametricamente da Dynamo con forme curve che imitano la topografia. 

In sintesi, il progetto definitivo è un compromesso tra originalità, storia, modernità e tecnologia e 

contribuisce in modo sostanziale alla rivitalizzazione della parte sud di Monza e dell'area più ampia. 

Tutti i dettagli di questo progetto sono implementati in un modello BIM architettonico completo che ha 

seguito gli standard e i requisiti dell'azienda MM, e sarà consegnato all'impresa di costruzioni. 
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ABSTRACT 

Keywords: BIM Technology, Metro Station, Monza, Metropolitana di Milano, Railway Station. 

 

The new Monza FS metro station is an essential part of the new extension of the Milan Metro Line 5 

project. The new extension line extends from Bignami to Monza Brianza, with 11 underground stations 

covering about 13 km.  The Monza FS is the eight-station in the extension line that serves the 

municipally of Monza and its suburbs. The current proposed location for this station would be at the 

northwest of the existing Monza FS railway station, a station with historical significance. It was first 

launched in 1840 and considered the first main railway station in the region of Lombardy and the second 

in Italy after the Naples-Portici. Nevertheless, the station lately suffers from several drawbacks. As noted 

by the passengers and the site analysis, the station undergoes a state of disrepair and regression in the 

level of services. It has limited accessibility, high crime rates, and a small spatial extent. Such a 

situational misfit ultimately reduces the value of this vital historical area, which calls for more 

considered attention. 

Hence, this research focuses on developing connectivity solutions for the area around the railway station 

and the architectural design of the promised new metro station. The development concentrates on the 

north-western area where the station is historically associated with the ancient city of Monza. It 

consolidates the city connections to create recognizable urban elements giving a visual identity to the 

station. It also improves the urban environment through a recognizable and coherent landscape branding 

that drives the passengers from the station surrounding areas to the station entrances. 

The whole process of the development is based on the technology of Building Information Modelling 

(BIM), which covers the urban design and the entire architectural design of the structure. Depending on 

the standards of Metropolitana di Milano (MM) company, which is the official supervisor of the project, 

a total of six BIM Uses were chosen for this development process; Site Modelling, Design Authoring, 

3D Visualization, Documentation, Quantity Take-offs, and Work Schedule. The development process 

began with reviewing the existing projects, literature, and case studies. The review was followed by a 

detailed site analysis to identify the performance level of the existing buildings and the surrounding 

area. The combination of the analysis data and BIM has shown to be a powerful set to reach the 

requirements of the project and to make better design decisions. For example, the various sections in the 

model have inspired the design of a grand opening in the terrain through the difference in the levels. The 

double-curved glazed surfaces were parametrically modulated by Dynamo with curved shapes that 

mimic the topography. 

To summarize, the final design is a compromise between originality, history, modernity, and technology, 

and it contributes substantially to the revitalization of the south part of Monza and the broader area. All 

the details of this design are implemented in a complete architectural BIM model that followed the 

standards and the requirements of the MM company, and it will be delivered to the construction firm. 
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1. INTRODUCTION 

With the completion of the Milan Metro Line 5 project in February 2013, the Italian government 

launched in December 2017 a new extension of this project connects between Bignami and Monza. Line 

5 runs from San Siro Stadio to Bignami with a fully-automated rail transport system, and it is expected 

to carry 210,000 passengers on an average weekday. There are three stations in the municipality of 

Monza among the 11 underground stations that the new extension consists of, the Monza FS station in 

the south, Trento Trieste, and Parco Villa Reale station in the north.  

  

Figure 1 – Choreography of the extension line 

of M5. 1 

Figure 2 –The master plan of the Milan 

Metro Line 5 Extension project illustrates the 

location of the three stations in Monza. 

The two stations, Monza FS and Parco Villa Reale, have higher value due to their locations. The Monza 

FS station is located at the south of the historic center of Monza, which is a major tourist destination, 

with a considerable number of historical buildings with a fabulous blend of Romanesque architecture 

such as Santa Maria in Strada, Duomo di Monza, and Palazzo dell'Arengario. Another critical aspect of 

the station is its neoclassical style building. The station was officially opened in August 1840 and is 

classified as Golden Station. It is a vital transportation hub, receiving and servicing various railroad lines 

between Milan, Chiasso, and Lecco.  

                                                      

1 (MM), M. di M. (no date) Materiale Estratto Tesi_Prolungamento M5. Available at: www.mmspa.eu. 
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Figure 3 -The historic center of Monza.1 

The Parco Villa Reale station is situated in the north part of the Monza region in the middle of two 

landmarks; Parco di Monza and the historical center. The new station overlooks the Villa Reale di 

Monza which was built between 1777and 1780 when Lombardy was part of the Austrian Empire. It has 

significant importance as an approach to tourists from all over the world. Besides, the new station serves 

the largest enclosed parks in Europe, Parco di Monza which extends over an area of 688 hectares (6.88 

km2).  

  

Figure 4 - The Parco Villa Reale station is 

situated in the middle of two landmarks; 

Parco do Monza and the historical center.1 

Figure 5 - the Villa Reale di Monza.1 

As a consequence of the previous discussion, the Metropolitana di Milano (MM) company has assigned 

this thesis to work on the design process of the Monza FS metro station. The design of Parco Villa Reale 

station was given to another student in the BIM A+ program.  

                                                      

1 Google Map (2020) ‘No Title’. Available at: https://www.google.com/maps/. 
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After analyzing the data that is collected about the city and the project’s location, it was found that the 

existing Monza FS railway station and its surrounded area suffer from many significant issues that 

should be taken into consideration in the new design. The most obvious of these issues involve the lack 

of maintenance and security. These issues encompass poor organization, verification, coordination, 

communication, and a general lack of a common culture of safety and quality. Parco della Stazione has 

long been neglected by the authorities; the atmosphere in the plaza is grim, insecure, and uncomfortable. 

The surrounded area has noise issues, jostling crowds, slow-moving traffic, filthy pollution, and high 

crime rates. These are some of the factors city dwellers say make them uneasy. 

  

Figure 6 – Parco della Stazione.1 Figure 7 – The fountain in the park in bad 

condition.1  

Methods to resolve these issues involve an in-depth study of the site to find the optimal location for the 

new underground metro station that matches the existing one and respects the connectivity with the 

historical center. 

Therefore, the project aims to enhance the railway system at the regional and local levels. The new 

underground station is a unique urban stop that will generate promising opportunities for revitalization 

and requalification for the municipality. The new location of the station will improve the accessibility 

to public transport and cycle/pedestrian paths. Correspondingly, this thesis analyzes to improve the 

current planning process of the station service in light of the recent railway market changes. Many 

considerable aspects are taken to account in the urban development of the area and the architectural 

design of the metro station. The thesis applies the Building Information Modeling (BIM) technology to 

that structure, assuming the strategic role of site design in the whole design process in order to meet the 

safety goal as well as the design requirements of the project. The goal is to develop a BIM federated 

model (Architectural, Structural, MEP) in a linear and synchronous way with coordination with the 

company’s staff until the design process reaches the set requirements. The BIM model will be the 

primary source of information during the whole life cycle of the Line 5 project. The thesis covers the 

architectural design phases: Preliminary design, Detailed design. Subsequently, the BIM model should 

be applied to the construction company.  

 

                                                      

1 Sara Ben Lashihar (2020). Monza. 
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1.1. THE M5 METRO EXTENSION PROJECT 

The M5 Metro Line in Milan was conceived and planned between the period 1997-2001. The original 

concept was to serve the underground with a high-tech mass public transport system. Since the 

introduction of the automatic driverless system in Milan, it was essential to connect the axis of Zara – 

Fulvio Testi with the Directional Center of Milan, which led to the planning of the first Garibaldi-

Bignami route. The first route of Metro5 was launched in June 2007 and was opened in 2014. In March 

2017, the new extension of the M5 metro line from Bignami to Monza and from San Siro to Seventh. 

The plan always was drawn up by MM and was finally delivered.1  

1.1.1  GENERAL FEATURES OF THE EXTENSION PROJECT 

The M5 metro is a subway with integral automation.  It is a system that preserves the fundamental 

characteristics of the classic subway with the standards of the track, train size, and automation systems 

that allow significant savings in construction and operation. The extension of the line from Bignami to 

Monza was developed almost entirely underground within the municipalities of Milan, Sesto San 

Giovanni, Cinisello Balsamo, and Monza. After the Bignami station, which forms the current northern 

terminus of the line, the extension develops underground along Avenue F. Testi (Testi-Gorky stations, 

Rondinella-Crocetta), and reaches the Monza Bettola (Cinisello-Monza station), which is the 

interchange junction with the M1 line. Subsequently, the line rises to the surface, overtakes the viaduct 

of the A52, where north of the latter, is provided the depot-workshop Monza Casignolo. Again, the line 

goes back to the underground to pass through 7 stations within the town of Monza; Campania, Marsala, 

Monza FS, Trento and Trieste, Park-Villa Reale, Hospital San Gerardo, and finally Monza-Brianza). 

 

Figure 8 - Choreography of the extension line of M5.2 

                                                      

1 Comune di Monza (2020) Comune di Monza. Available at: https://www.comune.monza.it/it/. 
2 (MM), M. di M. (no date) Materiale Estratto Tesi_Prolungamento M5. Available at: www.mmspa.eu. 
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The length of the new extension is about 13 km and includes 11 stations and a storage facility with a 

function of shelter and maintenance of rolling stock. With the addition to the 12.6 km of the line, both 

lines comprise 30 stations, for about 26 km. 

The summary calculation of the expenditure provides for a total amount of the works, including security 

charges, equal to 851,445,000.00 euros. The overall economic framework of the project carries out the 

amount to 1,250,000.00 euros, of which 63,800,000.00 euros for the rolling stock. The work is expected 

to last for five and a half years, with the assumption of using two TBMs that would proceed 

simultaneously, one from the depot area to Monza to the north and one south from the Bettola node to 

the Bignami extraction well. 

1.1.2  TECHNICAL FEATURES 

In order to remove the least possible amount of space for the construction sites, the technology used for 

the construction of the line tunnel involves the use of two mechanized shields (TBMs) that travel the 

sections for a double-track tunnel. The cladding of the tunnels, put in place by the machine near the 

front, consists of rings in prefabricated cones of internal diameter 9.00 m and about 35 cm thick. It is 

planned to use a type of station artifact that can be repeated at different stops of the route to optimize 

the construction of the line and the costs of construction. It is not possible to implement the same type 

of structure at every stop because the line crosses through a different degree of urbanization with 

different altitudes. Therefore, the same type of “open-air” will be expected for most stations. In contrast, 

for stations with specific features, various projects will be developed, with the adoption of the 

methodology of the “open sky.” These stations do not fall under the typological configuration, and they 

have specific designed structures. These stations include the Cinisello-Monza because it interchanges 

with the M1 line and Monza FS, which also interchanges with the railway station. Electrical substations 

are located in station bodies, which is the case of the SSE "Testi-Gorky," "Matteotti," "Marsala," "Park-

Villa Reale," and "Monza-Brianza," associated with the stations of the same name.  

  

Figure 9  - Double track tunnel 

with mechanized excavation.1 

Figure 10 - The track and ten construction scenarios.1 

 

                                                      

1 (MM), M. di M. (no date) Materiale Estratto Tesi_Prolungamento M5. Available at: www.mmspa.eu. 
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1.1.3  THE TYPOLOGICAL STATION 

The design of these underground stations is based on a typological form with an Open Sky Excavation 

that sized 65 X 25 m. The station typically consists of three functional levels: platform, intermediate, 

and mezzanine. The platform extends for at least 50 m, and the tracks would be closed off between stops 

with automatic glazed doors for the safety standards of the automatic train travel. 

 

Figure 11 - The Typological Station Realized With Open Sky Excavation.1 

The movement elements for these stations should contain at least one escalator that goes directly to the 

Mezzanine level, two fixed stairs in the Intermediate level, and an elevator connecting directly to the 

Mezzanine level. 

 

Figure 12 - Overcoming the differences in height in the typological station.1 

 

                                                      

1 (MM), M. di M. (no date) Materiale Estratto Tesi_Prolungamento M5. Available at: www.mmspa.eu. 
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1.1.4   EXITS TYPES 

The exists for the topological station according to the MM standards are two types: 

1. One or two with regular stairs. 

2. One with an elevator and a stair if possible. 

The total number of exists for each station is two to three exits (one elevator, one regular stair, and one 

escalator). However, the company stated that its exit strategy would be modified due to the COVID 19. 

The code has not been officially confirmed yet, but it stipulates that the entrances must be separated 

from the exits. Currently, the exists are used for both the entry and exit at all stations. 
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1.2. MONZA CITY CONTEXT 

The Monza city is located in the north-east of Milan. It is administered as part of the province of Monza 

and Brianza, which includes 58 municipalities.  Monza covers an area of about 33 km2 and is surrounded 

by the municipalities; Agrate Brianza, Biassono, Brugherio, Cinisello Balsamo, Concorezzo, Lissone, 

Muggiò, Sesto S. Giovanni, and Vedano al Lambro. Monza has a population of 120,390 inhabitants, 

according to the municipal registry office in 2006. 

 

Figure 13 - Location of the Municipality of Monza to the Province of Monza and Brianza.1 

The municipality has five administrative districts. The historic center of the city is part of district No.1, 

and it is enclosed to the north by the Boschetti Reali park, which is located in District No.5. The District 

No.2 is occupied by the industrial zone on the Via delle Industrie. 

However, a more significant percentage of the city area is green; 30% of Monza's entire area is green 

space, and there are public gardens in each neighborhood.  The Parco di Monza alone occupies 688 

hectares (6.88 km2), which is considered the largest walled park in Europe where is the Royal Villa of 

Monza is based. The Lambro river passes through the city from the north to the south, while it is crossed 

from east to west by the Villoresi canal, where the two streams would intersect at the southern part of 

the Monza FS station. 

                                                      

1 Srl, L. Esc. del S. (2014) Piano D’azione Per L’energia Sostenibile - Baseline Emission Inventory (BEI). Milano. Available at: 

https://www.comune.monza.it/it/. 
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Figure 14 – The location of The Parco Villa Reale station 

regarding the villa.1 

Figure 15 – The intersection of the Lambro 

river with the Villoresi canal at the south of 

the Monza FS Station.1 

The built area in the municipality is about more than 14%, except for the parks. The historical center is 

dominated by the Romanesque cathedrals and several examples of medieval structures such as 

Arengario and the Duomo.  

  

Figure 16 – Duomo di Monza. 2 Figure 17 – Palazzo dell'Arengario. 1 

                                                      

1 Google Map (2020. Available at: https://www.google.com/maps/. 
2 Sara Ben Lashihar (2020) ‘Monza Hisrtorical Center’. Monza. 
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Residential buildings are considered among the most important elements in the city; most of them were 

constructed before the 1970s and are consist of two floors represented in a scattering of houses, villas, 

and cottages. Multifamily blocks are the other type of residential buildings. They have several stories, 

and most of them were built between the 60s and 70s.  

  

Figure 18 – The residential buildings in Monza city.1 

The municipality of Monza, as mentioned above, is known as a dense traffic spot with a massive 

transportation network. The network includes an external road system, primary and secondary roads that 

spread radially around the historic center. The rail system is very critical; it goes directly to the historic 

center from Milan and then branches to two lines towards Chiasso and Lecco. 

  

Figure 19 - Shows the transportation 

system in the municipality of Monza; The 

motorways are green, The highways are 

purple, the main urban roads system are 

red, and the railways in grey.2 

Figure 20 - Monza municipality’s Rules Plan.1  

 

 

                                                      

1 Google Map (2020) ‘No Title’. Available at: https://www.google.com/maps/. 
2 Srl, L. Esc. del S. (2014) PIANO D’AZIONE PER L’ENERGIA SOSTENIBILE - BASELINE EMISSION INVENTORY (BEI). Milano. 

Available at: https://www.comune.monza.it/it/. 
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1.3. MONZA FS STATION (MONZA FERROVIA DALLO STATO) 

The current name of Monza FS Station is derived from the Monza Ferrovia dallo Stato, which means 

“Monza State Railway.” It was operated for the first time on the 17th of August 1840 under the Habsburg 

Monarchy. The station is placed at Via Enrico Arosio, at the southern edge of the city center. It serves 

the city, or comune (commune) of Monza, in the region of Lombardy, northern Italy. The station is 12 

km from Milano Centrale Station and is located 13 km from Milano Porta Garibaldi. The key train 

operator for the station is Rete Ferroviaria Italiana (RFI), while the Lombard railway (Trenord) company 

operates the other services. 

 

 
 

 

Figure 21 – The historical building of the Monza FS Station.1 

 

Figure 22 – the location of 

Monza in Lombardy.2 

The importance of the station lies in its strategic location between Monza and Milan. It is also considered 

the main transfer point for both Chiasso and Lecco, and it is classified as Gold station depending on the 

criteria that it has a daily traffic of 6,000 passengers. 

The existing building of the station was built and opened during the Kingdom of Lombardy–Venetia, 

part of the Austrian Empire.  Some distinguished structures are a mix of buildings and facilities spread 

around it, such as Teatro Binario 7, Stadio Sada, Fontanella (Water utility company) colossal building, 

and Accademia Dante Alighieri Monza. Moreover,  the station is well connected with Corso Milano and 

is surrounded by the Lambro river and Villoresi canal. 

The station consists of seven tracks, in addition to a freight terminal that serves the storage area of the 

former Lombard Petroli, at Villasanta. The tracks were assigned to the following destinations: 

• The tracks 1 and 2 for Chiasso, 

• Track 3 is shared between the Chiasso–Milan and Lecco–Milan railways. 

• The tracks 4 and 5 for Tirano (RFI). 

• Track 6 is the central platform.  

• Track 7 is for the Lecco and Molteno lines. 

                                                      

1 Sara Ben Lashihar (2020). Monza. 
2 Wikipedia (2019) Monza railway station. Available at: https://en.wikipedia.org/wiki/Monza_railway_station. 
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Figure 23 – the tracks of the Monza FS Railway station.1  

The station is served by both the regional and the suburban trips; the Regional (R) Lines, which 

operate the whole Lombardy region with almost 2,000 km, while the S Lines (Suburban Lines) 

connects Milan center with the suburban areas by the Passante underground and rail lines. The 

nearby communities that are served by this station are; Novara, Varese, Saronno, Como, 

Mariano Comense, Camnago Lentate, Lecco, Seregno, Treviglio, Lodi, and Albairate, with 

several intermediate stops. 

  

Figure 24 - R Lines (Regional Lines).2 Figure 25 - S Lines (Suburban Lines).1  

The Regional journeys are scheduled to run every 60 or 120 minutes, while the Suburban line 

trains depart every 30 minutes. The station constantly operates from 6 in the morning till 

midnight.  

                                                      

1 Sara Ben Lashihar (2020). Monza. 
2 Lombardia, R. (2020) TRENORD - Regional & Suburban Railway. Available at: http://www.trenord.it/en/the-lines/regional-railway.aspx. 
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Nevertheless, the station has quite some problems that have been critically advanced lately. 

These issues were collected according to what can be seen with the naked eye and to the 

statements of its users and their experience: 

• The lack of cleanliness and safety. 

• The surrounded area is so crowded, noisy, and visually polluted. 

• The small area of the building. 

• The station is poorly maintained, and the ticket office is often closed. 

• The station is insecure, and the plaza has high perceptions of crime 

• The toilets are closed due to its poor conditions. 

• The bicycle packings spots are not well defined and unorganized. 

• The plaza is neglected and unsecured. 

 

Due to the importance of the site and its sensitivity, any of the negative phenomena that have 

been mentioned will have a significant impact on the context, the value, and the security of the 

municipality. 
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2. PURPOSE AND OBJECTIVES OF THE RESEARCH; 

Due to the historical district within Monza and the vulnerable location of the station, the research focuses 

mostly on the development of the area around the station as well as the architectural design of the station 

itself. This development is based on the general and technical features of the project and the current 

condition of the city. To achieve successful results, it is necessary to check the official documents from 

the municipality of Monza1, mainly from the Department of the Territory and Planning Service Sector, 

and Local Policies, in addition to the Open Data source by the institution of Regione Lombardia.2  

Moreover, the development process took into consideration the recommendations and the goals of these 

authorities to comply with the law's requirements of the Italian government. The documents were 

considered most relevant to the study are: 

• “Piano d’Azione dell’ agglomerate di Monza”3; Monza Agglomeration Action Plan. 

• “Documento Di Inquadramento Dei Programmi Integrati D'Intervento (PII)”4 the Framework 

Document Of The Integrated Intervention Programs.  

• “La Pianta Del Perimetro Del Centro Abitato”5 the Plan of the Perimeter of the Inhabited 

Center. 

• “Piano di Governo del Territor ) PGT)”6 the Territory Government Plan.  

The Documento Di Inquadramento Dei Programmi Integrati D'Intervento (PII) defines the general 

objectives and the guidelines of the municipal administration in the context of integrated intervention 

planning. The most important purpose that is clearly defined is the reduction of land consumption. The 

reduction can be accomplished through the requalification of already urbanized, abandoned, or 

underutilized areas. 

                                                      

1 Comune di Monza (2020) Comune di Monza. Available at: https://www.comune.monza.it/it/. 
2 Regione Lombardia (2020) Regione Lombardia (Open Data). Available at: https://www.dati.lombardia.it/. 
3 MONZA, C. DI (2013) PIANO D’AZIONE DELL’AGGLOMERATO DI MONZA. Available at: 

https://www.comune.monza.it/export/sites/default/it/DOCUMENTI/monzaservizi/ambiente/IT_a_Agg00024_ActionPlan_Report.pdf. 
4 MONZA, C. DI (2013) Documento Di Inquadramento Dei Programmi Integrati D’Intervento (PII). doi: 10.1017/CBO9781107415324.004. 
5 Territorio, A. al (2011) Aggiornamento della Perimetrazione del Centro Abitato. Available at: 

https://www.comune.monza.it/it/servizi/Urbanistica-e-SIT/PGT/centro-abitato-e-classificazione-funzionale-strade/. 
6 Territorio, A. alle P. del (2017) Piano di Governo del Territorio. Available at: https://www.comune.monza.it/it/servizi/Urbanistica-e-

SIT/PGT/PGT-vigente/. 
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Figure 26 - Piano di Governo del 

Territor (PGT) - the Territory 

Government Plan.1 

Figure 27 - Documento Di Inquadramento Dei 

Programmi Integrati D'Intervento (PII) - the 

Framework Document Of The Integrated 

Intervention Programs.Error! Bookmark not 

defined. 

The document also provides an overview of potential indications that have several important 

implications for understanding the design principles of the station and the development of the 

surrounded area; these indications include: 

• The consolidation of the open public space network in the city, especially those are along the 

route of the Villoresi canal and the Lambro river. 

• The enhancement of industrial archaeology artefacts;  

• The realization of the quality and sustainability of the surrounding buildings. 

 

More details about these documents and other sources can be found in the Site Analysis chapter. 

Eventually, the analysis carried out in this research was based on two main factors.: 

1. The sensitivity of the site, where the intervention is located. 

2. The impact of the proposed project on that context.2 

Depending on the PII’s guidelines and the previous factors, the objectives of the project are as follows: 

                                                      

1 Territorio, A. alle P. del (2017) Piano di Governo del Territorio. Available at: https://www.comune.monza.it/it/servizi/Urbanistica-e-

SIT/PGT/PGT-vigente/. 
2 MONZA, C. DI (2015) Landscape Examination of Projects. Available at: https://www.comune.monza.it/it/servizi/Casa-e-

Edilizia/Paesaggio/Esame-paesistico-progetti/. 
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• Develop good locations for the station’s exits that can facilitate the accessibility to the station 

and the project. 

• Improve the quality of existing green spaces in urban areas and reinforce its connection with the 

nearby parks. 

• Strengthen the relation of the station with the Corso Milano Street as the primary source of 

traffic. 

• Provide ambient services to the people living within the area. 

• Promote the local urban connectivity and enhance the environmental, economic, and social 

development of the metropolitan area. 

• Design a safe, walkable station with a mixed-use function that is more conducive to active 

transportation and is associated with less automobile use. 
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3. THE CASE STUDIES 

3.1. METRO LINES PROJECTS 

3.1.1  DOHA METRO PROJECT 

Doha Metro Project in Qatar is one of the most significant infrastructure projects in the world. The main 

purpose of this project is to design a structure that presents the visual identity of Doha, the capital of 

Qatar. Michele Amerio, the Technical Director from 3TI Progetti company, which is involved in the 

project, stated in his paper “Doha Metro Project: 3TI lesson learned” that the big challenge in this project 

was the use of BIM technology. He explained, “The BIM technology allowed the management and 

development of the project from its earliest design stages, through the creation of easily replicable and 

automatically-updatable parametric elements, enhancing the operations of realization and construction 

to reduce complexities and to minimize time and costs.” 1 

The project includes four main lines (Red, Gold, and Green) and 37 stations. The Red line, for instance, 

extends to 32 km with four underground stations, and It includes five switch boxes, four underground 

emergency exits, and 35 cross passages.  

 

Figure 28 - The five stations for Doha Metro Project.1 

Correspondence, the Doha Metro project uses a standard design for the underground station, which looks 

similar to the typological station in the M5 project. The standard station is divided into three levels; 

                                                      

1 Amerio, M. (2020) ‘Doha Metro Project: 3TI lesson learned’, Transportation Research Procedia. Elsevier B.V., 45(2019), pp. 866–873. doi: 

10.1016/j.trpro.2020.02.082. 
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Access level, which is combined with the surrounding landscape, the Concourse level, which has most 

of the services and retail areas, and the Platform level where the tracks and the tube are placed. 

 

Figure 29 - The general Simplified Station Components.1 

Qatar Rail authority provided the involved companies with the requirements of BIM and the Level of 

Detail (LOD) for each design phase. The BIM was concentrated mostly on these areas; Evaluation, 

Collaboration, Implementation strategy, Cost and Time, Quality and Safety, Deliverables, Design and 

Documentation, Contract Administration, Commissioning, Planning, Operation, and Maintenance. The 

BIM softwares that were employed in this project were Autodesk Revit, Autodesk Naviswork, and 

Dynamo; Revit was the main modeling application for the project, Naviswork was used for reviewing, 

simulation, and analysis phases while Dynamo helped create the parametric elements. 

3.1.2  SHANGHAI METRO PROJECT 

This project is based on the following principle “is not only a transportation node but also a place where 

diverse activities can be performed.” 2 Shanghai Metro is a rapid transit system built to decrease the 

adverse effects of a fast-paced life. The project was first launched in 1993 and kept developed till 2014 

to reach about 14 lines with 337 stations. The length of the operating route is about 600 km, which is 

considered the longest metro in the world. By the end of 2020, the number of lines will increase to reach 

18 lines with 800 km length. The maximum walking distance in Shanghai for any metro station doesn’t 

exceed 600 m, and the within city trips are less than 5 km, which is the greatest distance for non-

motorized trips. As a result, the walkable radius is about 500 m between each metro exist. 

                                                      

1 Amerio, M. (2020) ‘Doha Metro Project: 3TI lesson learned’, Transportation Research Procedia. Elsevier B.V., 45(2019), pp. 866–873. doi: 

10.1016/j.trpro.2020.02.082. 
2 Zhuang, Y. and Zhang, L. (2016) ‘Exploring Synergistic Effect in Metro Station Areas: A Case Study of Shanghai, China’, International 

Journal of High-Rise Buildings, 5(2), pp. 105–115. doi: 10.21022/ijhrb.2016.5.2.105. 
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Figure 30 - Metro service coverage areas of the center of Shanghai in 2014.1 

With the rapid expansion of the Shanghai metro, the designers have to create a healthy integration 

between the basic transportation function of the stations and the urban design, which has a radical effect 

on the accessibility pattern of the Shanghai metropolitan area.  

 

Figure 31 - Betweenness of Shanghai Street network in 2014 (BtAW, radius: 500m, 5000m). 

From cold color (blue) to warm color (red), the level of accessibility ranked from low to high.1 

In the case of spatial performance, the evaluation of the project’s quality is based on three main factors; 

commercial, office, and residential. The Place – Value can be evaluated according to the intensity of the 

commercial area, the rental price of offices, and the residential property market. For example, the 

Tomson Riviera Garden is located within walking distance of the central Lujiazui, which made it the 

                                                      

1 Zhuang, Y. and Zhang, L. (2016) ‘Exploring Synergistic Effect in Metro Station Areas: A Case Study of Shanghai, China’, International 

Journal of High-Rise Buildings, 5(2), pp. 105–115. doi: 10.21022/ijhrb.2016.5.2.105. 
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most expensive apartment building in Shanghai. The previous model has proved the effect of metro 

accessibility on the property price because it became a necessary form of urban living for most residents 

of Shanghai. 

We can learn from the Shanghai Metro project that the location of the station influences the Place Value 

of the properties in the surrounding area. As a consequence, the balanced integration between the 

transportation system and the urban design is vital for the successful development of the new urban 

areas. 

 

3.2. STATION DESIGN PROJECTS WITH BIM TECHNOLOGY  

3.2.1  KING ABDULLAH FINANCIAL DISTRICT (KAFD) METRO STATION 

The station is located in Riyadh, the capital of the Kingdom of Saudi Arabia. It is still under construction 

and will be opened to public in 2020. The project is entirely a new public transit system for the city. It 

has six metro lines extend to 176 km along 85 new stations. It is estimated that the project will transfer 

3.6 million passengers a day by 2030.  

 

Figure 32 – KAFD Metro Station.1 

The KAFD station’s building consists of seven levels, five levels above the ground, and two levels 

underground. It includes six train platforms that serve three metro lines; Blue Line (Line 1), Yellow 

Line (Line 4), and Purple Line (Line 6). The goal of the project is to reduce using cars as the main 

transportation system in Saudi Arabia, and it is expected that this station would reduce car journeys to 

2 million trips per day. It will be a critical transportation and entertainment hub for the public.2 

                                                      

1 Riyadh Development Authority (RDA) (no date) ‘KAFD Metro Station’. Zaha Hadid Architects. Available at: https://www.zaha-

hadid.com/architecture/king-abdullah-financial-district-metro-station/. 
2 Zaha Hadid Architects (no date) King Abdullah Financial District ( KAFD ) Metro Station Project Architect. Available at: https://www.zaha-

hadid.com/architecture/king-abdullah-financial-district-metro-station/. 
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Figure 33 – the BIM detailed section of the station.1 

The geometry of the station’s envelope is unique and complex as all Zaha Hadid ‘buildings. The concept 

of the shape is exaggerated form the effect of the winds on the desert’s sand, which produced a repetitive 

pattern of sine-waves for the facades. The pattern harmonizes with the cultural environment and reduces 

the high solar rays on the building.  

 

Figure 34 – the webbed steel skeleton of the station’s structure.2 

 

                                                      

1 Cousins, S. (2018) ‘KAFD metro station, Riyadh - Complex design demands bespoke solution’, Bimplus, (June), pp. 1–5. Available at: 

http://www.bimplus.co.uk/projects/complex-design-demands-bespoke-approach/. 
2 World Architecture Community (2019) Zaha Hadid Architects’ Parametrically-Designed Metro Station Takes Shape In Riyadh. Available at: 

https://worldarchitecture.org/article-links/ecfvf/zaha-hadid-architects-parametricallydesigned-metro-station-takes-shape-in-riyadh.html. 
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The structure is built as a webbed steel skeleton that acts as the spine of the envelope. Its outer weight 

is about 4,237 tonnes while the inner is 2,785 tonnes of steel structure. BIM technology was the primary 

tool for producing this organic structure.  The head of BIM and Workflows at Zaha Hadid Architects, 

Harry Ibbs, stated that the workflow of such projects is inspired by the aerospace and auto industry. He 

added that the Architecture, Engineering, and Construction (AEC) Industry did not reach the level of 

complexity that the automobile industry reached. Hence, the company derives its management from 

frequent visits to automobile factories like Mercedes or McLaren.1 

 

3.2.2  LEEDS STATION ENTRANCE PROJECT 

With the recent rise in the number of Leeds station’s passengers, it was crucial to develop a new southern 

entrance for the station. Leeds station is the second busiest in the UK and it became more crowded after 

2011 when new buildings were constructed around it such as the Bridgewater ASDA’s UK headquarter, 

HS2 station, Holbeck Urban Village and Leeds Dock. The new Southern entrance is expected be used 

by up to 20,000 passengers each day. It is connected directly to the South Bank which has been the 

destination of investors and businessmen and which has a large number of of expats on a daily basis.2 

 

Figure 35 - The new entrance was built above the River Aire. 3 

 

The new entrance was opened in January 2015, and it was built over the Aire river due to the restricted 

land area and the high-level concourse. The entrance can be reached through stairs, escalators and an 

                                                      

1 World Architecture Community (2019) Zaha Hadid Architects’ Parametrically-Designed Metro Station Takes Shape In Riyadh. Available at: 

https://worldarchitecture.org/article-links/ecfvf/zaha-hadid-architects-parametricallydesigned-metro-station-takes-shape-in-riyadh.html. 
2 Morton, J. (2016) Leeds Station’s South Entrance Opens, South Leeds Life. Available at: https://southleedslife.com/42901-2/. 
3 Ravenscroft, T. (2016) Leeds Station Entrance - BIM Keeps £ 20m Project on Track, BIM +. Available at: 

https://www.bimplus.co.uk/projects/bim-kee4ps-20m-proje3ct-trac8k/. 
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elevator from its deck. It contains information screens, automated ticket gates and ticket vending 

machines. 1 

 

The Network Rail company which is the client of the project requested that the final design should be 

delivered in BIM. The architect project Matt Beaumont agreed with the request because the geometry 

of the entrance was very complex in a very limited area which made BIM the best solution to avoid 

clashes, errors and big tolerances. 1 

 

Figure 36 – The BIM section of the entrance. 1 

The site was captured using laser scanning system to obtain accurate model. The use of Scan-to-BIM 

technology gave the design team the confidence to start the geometry design with accurate absolute 

coordinates. The external skin was parametrically modelled with repetitive profiles that reduced the 

fabrication cost and time.  

 

Beaumont stated that the BIM model was not only created to be handed to the client but it also was 

helpful and useful for all the design teams except the elevator and escalator engineers. He continued that 

the final BIM model was delivered in Level 2, in spite that the client did not specify it because the 

company has no intention to employ the model for asset management. 

 

 

 

 

 

                                                      

1 Ravenscroft, T. (2016) Leeds Station Entrance - BIM Keeps £ 20m Project on Track, BIM +. Available at: 

https://www.bimplus.co.uk/projects/bim-kee4ps-20m-proje3ct-trac8k/. 
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4. THE BIM METHODOLOGY 

The Metropolitana di Milano has defined and developed in its “Materiale estratto Tesi_Prolungamento 

M5” document the necessary information for the M5 line project. The document contains the company’s 

BIM standards that should be followed to achieve its strategic objectives. In our first meeting with the 

MM’s representative, Donato Saggese, and the faculty supervisor, Professor Cecilia Bolognesi, the 

overall workflow of the project was represented, and the main goals for each thesis were defined. 

Besides, the BIM Uses were specified according to the schema of MM, as previously mentioned, and to 

the specialization of the researcher. The BIM tools were also chosen with specific versions to be 

compatible with the company’s system. In the case of the building specifications, the team agreed to use 

the OmniClass Construction Classification System (known as OmniClass™ or OCCS) to organize and 

retrieve the project’s information. At last, a temporary shared cloud directory was created and managed 

by the Politecnico di Milano system to exchange the files and Revit models to ensure the safety and 

confidentiality of the data. 

4.1. THE BIM USES  

As agreed in the first meeting, the BIM Uses for this research were determined in terms of the project 

requirements, the standards of the company, and the specialization of the researcher.  

 

 
Figure 37 - the definition and development of information design processes for the 

achievement of BIM objectives.1 

                                                      

1 (MM), M. di M. (no date) Materiale Estratto Tesi_Prolungamento M5. Available at: www.mmspa.eu. 
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In the following table, the BIM Uses for this thesis are listed.  The table also includes the BIM goals, 

the input and output data, and the necessary softwares to achieve the specified BIM goal. 

 

 

Table 1 – The  BIM  Goals  of the thesis and the required BIM Uses to achieve them
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BIM GOALS 
BIM USE INPUT AND OUTPUT DATA SOFTWARE AND RESOURCES 

1. Development of the terrain model 

for the design of the plano-

altimetric track of the line. 

SITE MODELING  

(STATE OF AFFAIRS). 

• Aerial photogrammetric survey, any 

additional ground-level colorimetric 

surveys, geometric characteristics of 

buildings and works of art 

(underground structures)  

• Territory model with existing 

buildings and works of art. 

• Terrain Modeling Software. 

• Surveyor, BS Infrastructure. 

 

2. Design model creation. 
3D MODELING  

(DESIGN AUTHORING) 

• Parametric objects. 

• 3D models punctual and linear works. 

• Modeling Software  

• Analysis Software 

•  Designers, BS 

3. Analysis of the congruence 

between the models of the various 

disciplines to identify and resolve 

any interference. 

3D COORDINATION. 
• Point and linear works models, 

control matrix (LCI, LC2, LC3) 

• Coordination report. 

• 3D Modeling And Coordination 

Software (Interference Analysis) 

• BC (Civil Works And Plants). 

• BS And Designer. 

4. Realize project presentation 

outputs such as renderings, photo 

insertions, and videos. 

3D VISUALIZATION OF THE 

MODEL. 

• Models. • Modeling Software  

• BS, Designer 

5. Extract the design documents 

from the model. 
EXTRACTION OF 

GRAPHICS. 

• Templates, Print Templates. • Modeling Software  

• BS, Designers 

6. Integration of the time schedule 

with the model of the work to 

simulate and analyze its 

implementation phases. 

WORK SCHEDULING 
• Templates, WBS 

• Work Program and Construction 

Simulation 

• Time Analysis And 

Programming Software  

• PM, PE, BS 
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4.2. THE BIM STANDARDS OF THE METROPOLITANA DI MILANO (MM) 

The MM developed a list of definitions for the BIM standards that leads to the achievement of the 

project’s goals, and they are: 

 

• Structuring and naming of each disciplinary model of the works of measure and 

coordinate system. 1 

• Classification of objects (each object should be identified through the WBS coding).1 

• Definition of the Level of Development (LOD) of the objects. For each digital object, a 

card has been prepared, which identifies, in addition to the LOD, the graphic information, 

properties, and parameters.1 

• Naming the files:1 

All the families in the model should be named in agreement with a specific schema that 

the MM follows in all Revit files. There is a precise schema for the System families’ 

names than for the Loadable families. Each name follows the next formula: 

 

(Name of the company_Discipline_Category of Revit_Main Feature_Type Name/ 

Second Feature) 

Ex: (MM – A(Architectural) – SF (Structural Foundation) – Paratia) 

 

 
Figure 38 – The schema for the Revit families by the MM company.1 

• Creation of BIM object libraries (family libraries, materials).1 

• Building classification system (the NBS parameters should be added to all the families4). 

                                                      

1 (MM), M. di M. (no date) Materiale Estratto Tesi_Prolungamento M5. Available at: www.mmspa.eu. 
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• Template definition of the models according to the design discipline (dimensions, texts, 

screens, dwg export, view models, filters, view types, Object styles, Line styles, 

thicknesses, line models, shared and non-shared project parameters, mechanical and 

electrical settings, and title block).1 

 

 

4.2.1  THE WORKFLOW IN THE M5 MONZA EXTENSION LINE  

4.2.1.1  THE MODELLING 

 
4.2.1.2  THE EXISTING MODEL 

• The terrain model is generated by a 3D aerial photogrammetric survey and subsequently 

integrated with the geometric characteristics of the underground structures of buildings 

and works of art. 

• The model thus obtained is then imported into the BIM modeler.1 

 

 

                                                      

1 (MM), M. di M. (no date) Materiale Estratto Tesi_Prolungamento M5. Available at: www.mmspa.eu. 

The Modelling 

Linear development works (tunnels, embankments, 

trenches). Punctual works (stations, artefacts with Fire Brigade access and 

emergency exit function, warehouse buildings) 

Use of different modeling and analysis software. 
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Figure 39 – The terrain modeling. 1 

4.2.1.3  THE INFRASTRUCTURE MODEL 

The model is obtained by extrusion along the planimetric elevation of dynamic sections which: 

• Connects to the circuit mediating reference axes (binary axes and iron piano). 

• They are made up of elementary objects interconnected between them through specific rules. 

• The variation of the rail level fits automatically to the scanned surface of the ground. 

• Can be further developed and reused in other projects.1 

4.2.1.4  THE MODEL OF PUNCTUAL WORKS - THE STATIONS 

• Development of 3 single models (structural, architectural, and functional MEP) linearly and 

asynchronously, coordinated until reaching the set requirements. 

• In addition to the geometric dimensions, each object has also been associated with physical 

and technical properties for design sizing and analysis (structural, lighting, energy, fluid 

dynamics) as well as WBS and the type of processing (price item) for programming. of the 

works and the estimate metric calculation. 

• The WBS also contains a level relating to the construction phase. It allows you to generate a 

simulation of the construction of the work useful for design verification and for checking the 

progress of the construction phase.1 

 

Figure 40 - The Model of Punctual Works.1 

                                                      

1 (MM), M. di M. (no date) Materiale Estratto Tesi_Prolungamento M5. Available at: www.mmspa.eu. 

The Model of Punctual Works  

The Stations 
The Structural Model  

The Architectural Model  

The Aggregate Model  
The Plant Engineering 

Model  
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Figure 41 - The Model of Punctual Works.1 

                                                      

1 (MM), M. di M. (no date) Materiale Estratto Tesi_Prolungamento M5. Available at: www.mmspa.eu. 

Isometric Drawings 

The Model of Punctual 

Works  

The Stations 

Isometric Views 



The Urban and Architectural Design of the MONZA FS Station  

(Milan Metro Line 5 – New Extension to Monza) 

Erasmus Mundus Joint Master Degree Programme – ERASMUS+ 

European Master in Building Information Modelling BIM A+ 46 

 

 
Figure 42 - Identification of sub-works and the work component. 1 

                                                      

1 (MM), M. di M. (no date) Materiale Estratto Tesi_Prolungamento M5. Available at: www.mmspa.eu. 

Identification Of Sub-Works 

 

 

Identification of The Work 

Component 
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4.3. BIM TOOLS 

As cited previously, it had been agreed with the representative of the MM to use the following softwares, 

which are compatible with the company's system: 

4.3.1  Autodesk Revit (2018) 

Autodesk Revit 2018 is used within the design and development of the typical building structure. It is a 

software solution for the analysis, drawings, coordination, verification, and primary rendering. 

4.3.2  Autodesk Naviswork (2018) 

The software is employed for reviewing, simulation, and analysis phases. It is also beneficial to perform 

clash detection, analysis, identification, and solving. 

4.3.3  Autodesk AutoCAD (2021) 

The AutoCAD assists in reviewing the dwg files of the station sites, the typological station, and the 

previous metro stations. 

4.3.4  Dynamo Revit 1.2.2.373 

The application helps to develop parametric elements that are easily replicable and to solve some 

technical issues in the model. 

4.3.5  OneDrive  

The Internet-based storage platform shares the data and documents of the project. The account is a free 

SharePoint offered by the Politecnico di Milano and can only be accessed by Polimi’s accounts. 

 

Figure 43 – the  OneDrive SharePoint offered by the Politecnico di Milano. 
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5. SITE DEVELOPMENT 

5.1. SITE ANALYSIS 

The site analysis is the first BIM Use that was employed in the project. It is a significant step that leads 

to an optimized design that fulfills all requirements. In the earliest phase of the research, it was 

impossible to visit the site personally due to the coronavirus pandemic that prevented us from traveling 

to Italy. Therefore, the reliance in the site analysis process was on; Firstly, the open data that are provided 

online by the municipality of Monza and the institution of Regione Lombardia.  These two platforms 

were beneficial with a considerable amount of information about the municipality, such as(DWG) maps, 

(PDF) documents about the master plan, the services, the green areas, the roads, as well as the 

governmental reports about the future development plans. It is definitely worth commending the online 

services that the department of the Territory and Planning Service Sector and the department of Local 

Policies of Monza provide for the public. Moreover, Google Maps and Google Earth were both useful 

web mapping services to get aerial photos, geographical information, and photographs of the site. 

Furthermore, the information that was provided by Professor Bolognese and Mr. Saggese through the 

virtual meetings were profitable and practical. It is worth noting that the regular virtual meetings of the 

team were arranged once every ten days through the period from April to August 2020. 

5.1.1  THE LOCATION 

As outlined in detail in the Introduction and the chapter “Monza City Context,” Monza is located 

northwest of Milan for about 15 km. The city is considered an important transport hub between Milan, 

Chiasso, and Lecco, which given the Monza FS railway station its strategic importance. Therefore, it is 

essential to analyze the site of the existing station and its surrounding area before starting the design 

process. The studied area is confined to areas along inside the circumference of 1000 meters. 

 

Figure 44 – DWG drawing shows the circumference of the study area. 
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The total area of the municipality is about 33 km2; the parks take about a third of the area with 

7.7 km2. The residential buildings are 120,390, while homes are 51,700 units. 

 

 

 

 

Figure 45 – The Analytical data presented in Revit. 

BIM AND SITE ANALYSIS 

1. In the site analysis process, all data obtained 

are graphically presented and analyzed 

through the RVT project file: Metric -

Architectural Template, and the metric units 

were used. 

 

2. The location of the project was specified via 

Project Location in the Manage tab. 

 

 

 

3. The CAD file of the commune of Monza 

digital map was imported and merged with 

the CAD file of the stations by MM. 
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4. Accordingly, each data obtained was 

inserted to a specific level in the file and 

renamed according to its function. 

 

5. This classification was useful in the process 

of analyzing and in the comparison of the 

different maps, as detailed in the next 

chapters. 

 

5.1.2  THE ARCHITECTURE 

In the historical center at the north of the railway station, the types of buildings differ from the outer 

areas. The buildings are divided into palaces, terraced buildings, courtyard buildings, line buildings, and 

mills. The modern city is dominated by heterogeneously distributed structures, which mostly include: 

villas, bourgeois small villas, and factories. In opposite, the contemporary city is available within the 

historical center where old buildings are demolished and replaced with cluttered ones. 

 

Figure 46 – Analysis of a part of the residential buildings in Monza: aerial image of the 

historic center with the type of courtyard building and plan of the consolidated urban fabric 

with buildings not linked to the road surface.1 

The area is full of remarkable sensitive buildings that should be considered during the design process; 

some of them have historical value, and the others are governmental or cultural buildings. Among these 

buildings is the station itself, which was built in the 1840s under the Habsburg Monarchy. 

                                                      

1 Srl, L. Esc. del S. (2014) Piano D’azione Per L’energia Sostenibile - Baseline Emission Inventory (BEI). Milano. Available at: 

https://www.comune.monza.it/it/. 
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Figure 47 -  Piano D’azione Dell’agglomerato Di Monza as inserted in RVT file. 1 

Nearby the station, there is the Teatro Binario 7, which is a performing arts theater. The historical center 

is full of cathedrals and Romanesque buildings such as Duomo di Monza which goes back to 1,400 

years, and Palazzo dell'Arengario that was built in the second half of the 13th century. The dominant 

architectural style in Monza is the Romanesque, which is appears Cleary in the facades, while the gothic 

style can be found in the decoration. 

                                                      

1 MONZA, C. DI (2013) PIANO D’AZIONE DELL’AGGLOMERATO DI MONZA. Available at: 

https://www.comune.monza.it/export/sites/default/it/DOCUMENTI/monzaservizi/ambiente/IT_a_Agg00024_ActionPlan_Report.pdf. 
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Figure 48 - Santa Maria in Strada, 

Monza.1 

Figure 49 - Monastery of the Sacramentine 

Sisters Concierge of Santa Maria Maddalena. 1 

5.1.3  THE GREEN AREAS   

The municipality of Monza is covered with 30% of parks, which most of them are private. Parco della 

Stazione is included in the development area. It is located in front of the railway station’s entrance with 

an area of about 4 km2. The plaza suffers from neglect and poor maintaining, and it is also insecure and 

unsafe. Therefore, it is essential to be developed because of its great influence on the station and because 

it connects between the station and the Monza Corso di Milano. 

 

Figure 50 – The green areas are graphically inserted in the RVT file. 

                                                      

1 Sara Ben Lashihar (2020). Monza. 
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In the east south of the station, there is a broad public green area where the Lambro river and the Villoresi 

canal are intersected.  In the same region, there is the Stadio Sada, which is a private stadium in the 

south of the theater. 

  

Figure 51 - Parco della Stazione.1 Figure 52 - the Stadio Sada.2 

5.1.4  THE MOBILITY SYSTEM 

As Monza is a vital transportation hub, the city needs the M5 Line extension project, which can enhance 

its railway system. The project adds new urban stops that revitalize the city and improves the 

accessibility to the railway station and other kinds of transportation such as busses, cycle, and pedestrian. 

  

Figure 53 - The mobility system is graphically inserted in the RVT file. 

Corso Milano is the main artery of transportation to the center of Monza, and it is the link with Milan 

with approximately 10 km long. Between the historical center of Monza and the station, the street 

branches into two venues; Via Alessandro Manzoni that goes to the direction of Seregno’s town, and 

Via Azzone Visconti, which leads to Monza Sobborghi station. 

                                                      

1 Sara Ben Lashihar (2020). Monza. 
2 Google Map (2020) ‘No Title’. Available at: https://www.google.com/maps/. 
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Figure 54 - The main roads in Monza are graphically inserted in the RVT file. 

For the bicycle transportation system, it can be noticed that there are no real bike tracks. There is only a 

small bike storage near the railway station, which is inappropriate and insufficient. Moreover, there is a 

free bike and motorcycle parking near the station, which is unorganized, and a BikeMi service in front 

of the station’s gate.  

 

Figure 55 - BikeMi service in front of the station’s gate.1 

5.1.6  THE PII* FOR THE MUNICIPALITY OF MONZA 

In 2013, the municipality of Monza prepared a document for the development programs in the city. The 

document is available online under the name “Documento Di Inquadramento Dei Programmi Integrati 

D'Intervento (PII),” which means the Framework Document of the Integrated Intervention Programs. 

The document presented about 21 development projects, and the Monza FS railway station was among 

the program number 10 “Scalo Ferroviario.” The project suggested a number of recommendations for 

                                                      

1 Sara Ben Lashihar (2020). Monza. 
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the railway station and the surrounded area, especially the southeastern part. The indications of the 

project include 1: 

 

Figure 56 – The recommendations for program 10 in the PII docuemnt.1 

• The open spaces and buildings south of "track 7" can be used for different activities such as 

theoretical and sports activities. 

• The protection of the buildings and the structures pf the railway stations. 

• The creation of new public volumes on the west side of the stadium as a training ground. 

• The continuity of the pedestrian public space between Track 7 and the buildings of the station. 

• Developing a green belt along the Lambro river at the east of Guarantee street as an extension 

of the garden of the church. 

• The reorganization of the parking spaces in the Piazza Castello. 

• The development of a green belt at the west side of Lambro at the north of Mentana venu. 

• Rearrangement of the entrance spaces of the Scida stadium. 

• Constructing on a parking lot at the south that serves the station, the stadium. The parking can 

be built between Track 7 and the station building. 

• Reorganization of the parking spaces in the bus terminal of Piazzo Castello. 

• Developing a new cycle path alongside the Turati road as a connection to the historical center.1 

 

 

 

                                                      

1 MONZA, C. DI (2013) Documento Di Inquadramento Dei Programmi Integrati D’Intervento (PII). doi: 10.1017/CBO9781107415324.004. 
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5.2. DEVELOPMENT PROPOSAL 

5.2.1  DEVELOPING THE PROPOSAL PLAN 

Based on the previous site analysis, a new vision is born for the railway station, the surrounding area, 

and the location of the new metro station. This new vision is a result of several discussion sessions with 

the supervisor and the representative of MM.  

In the end, the final proposal is based on the following: 

 

Figure 57 – The final development proposal is illustrated in the RVT file. 

• As for the current station, the building must be preserved due to its historical value. Therefore, 

it should be maintained and renovated. 

• Double Gate is the theme of the new design. The station has two doors; one towards the 

historical center and the other to the Piazza Castello. 

• The northern region of the station should be considered, specifically in the south of the historical 

center. 

• The development focuses on the Parco della Stazione, with preserving on the topography and 

gives a straightforward, transparent design to reassure the safety and security. 

• The best location for the new metro station is under the Parco della Stazione because of its 

closest link between the current station and Corso Milano. In this case, the metro tube will be 

directly under the road, as specified in the DWG map given by the company. 

• The Cancellation of the pump station in front of the park and join its area to the project. 

• The network accessibility is clearly identified in the urban environment around the new station 

through a recognizable and coherent landscape and through identifying clear exists points for 

the station in three main areas; the eastern side of the current station, the plaza, and the site of 

the pump station. 

• Create a direct safe path to reach the new station from the Piazza Castello cross the tracks of the  

• Preserving the green areas and trees in the garden as much as possible. 
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• The design of the station should positively affect the surrounding area and the value of the 

residential land around it. 

• Establishing a metro station with a consistently higher positive impact on the residential 

property around it. 

• Creating a design has a visual identity for the new station by developing recognizable urban 

elements giving a visual identity to the city. 

• Considering a clear design of cycling routes with increasing the number of bike parking around 

the station due to a large number of cyclists lately. 
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5.3. SITE MODELLING 

5.3.1  THE CREATION OF THE TOPOGRAPHY 

As for the topography Modelling, the Google Earth application was used to obtain the exact counters of 

the site with the following steps: 

BIM AND SITE MODELLING 
 

 

1. In google earth, a long-intersected 

path was drawn on the area of the 

site. The area’s circumference is 

100 m. 

 

2. The KML* file from Google Earth 

was converted to GPS Visualizer 

to obtain an excel file for the 

elevations of the topography. 

 

3. The Excel file was downloaded 

from the GPS Visualizer. 
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4. The Excel file was modified in the 

QGIS to add the longitude and 

latitude data to the file.  

 

5. Here we got the final Excel file, 

which can be used in the Revit. 

 

6. In Revit, the topography was 

created using the Points file option 

in the Toposurface Tools. 
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7. The topography was modeled; just 

need to add details to the site such 

as roads and buildings. 

 

8. A material with an exact map 

photo from Google earth was 

applied to the topography.  

 

9. The subregions of the rods and the 

blocks of the surrounded buildings 

were modeled around the site. The 

topography now is ready for the 

design authoring stage 
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6. DESIGN AUTHORING 

6.1. CONCEPT DEVELOPMENT 

 6.1.1  THE LOCATION OF THE METRO SATATION 

As was decided in the proposal plan, the location of the new station would be under the plaza land. The 

location was chosen because of its perfect connection between the railway station and the Corso Milano, 

and because the tube would be under the Corso. Therefore, the main body of the metro station under the 

plaza, specifically under the existing fountain. The first proposal for the main body of the station would 

take a circular shape following the fountain shape. However, the fountain is removed from the plaza in 

the new proposal. 

 

Figure 58 – the 3D master plan in Revit. 

6.1.2  THE LOCATION OF THE EXITS  

In order to locate the suitable exits for the new station, the surrounded traffic was studied to know exactly 

which roads feeds the railway station. It was found that there are three main spots that provide the station 

with most passengers. These spots are shown in the Figure as red shapes, and they are; the bus parking 

at the west of the station, the two bus stops at the both sides of the Corso Milano, as shown as red shapes 

in the Figure. Therefore, it was necessary to place the exits close to these spots. Primary, seven exists 

combines between stairs, elevators and escalators are placed around the area as shown in Figure as blue 

areas. At the beginning, one of these exists was suggested in the green area behind the pump station. As 

long as it is private garden, the exist placed inside the pump station. The pump station is removed 

according to the new law of cancellation all pump stations that are located in the cities.   
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Figure 59 -the primary plan of the metro station with exits locations in blue circles. 
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6.2. THE FINAL DESIGN 

6.2.1  THE METRO STATION DESIGN 

The Monza FS station is one the stations that does not follow the design of the typological configuration 

due to it connect to the railway station. Its design is special but includes the essential elements of the 

typological station. 

6.2.1.1  THE MAIN STRUCTURE OF THE STATION 

The body of the station takes the form of a cylinder surrounded a diaphgram of concrete, cast in situ, 

with a thickness of 80 cm. This cylinder is divided into five levels; Piano SottoBanchina, Piano 

Banchina, Piano Intermedio, Piano Atrio/Mezzanino, and Piano Copertura. All of the levels are 

underground except the Level Piano Copertura which has the entrance and exist to the station. The depth 

of the cylinder reaches more than 15 meters below the surface of the ground, where it ends with a flat 

foundation of concrete, cast in situ with a thickness of 140 cm at the Piano SottoBanchina. 

Piano Banchina is the level of the platform, it is not allowed to the passenger to reach it only in the tube 

through the Piano Atrio/Mezzanino. The Piano Intermedio is the level for the passengers which lead 

them to the tube through two gates. The two gates have the …… turnstiles which controls the entrance 

and the exist to the plaza. In case of Fire, the station is provided with fire barrier compartmentation 

system which is dividing the building into sections that can close off from the rest during an emergency. 

For the technical rooms, they are based most in both the Piano Atrio/Mezzanino and the Piano 

Banchina.   

All of the station’s structural elements are made of concrete, cast in situ, except the beams which are 

precast concrete. The structural system of the building is based on four main concrete in situ columns 

that are located in the center and around the escalators, and also on circular beam carried on radial 

arranged columns on the edge of the circular slab. 

6.2.1.2  THE FINAL EXITS OF THE STATION 

 The passengers can enter the station through three exists; the Roof Exist is in the top of the station 

which includes two escalators and an elevator. This exist is dedicated to the elderly and people with 

special needs. The Pump Station Exist is based on the west side of the Corso Milano. It countered with 

small garden and includes a stair, escalator and an elevator. This exist connects to the station with a 

corridor goes directly to the Piano Atrio/Mezzanino. On the other side of the railway station at the Piazza 

Castello, there are two exists with normal stairs on the both sides of the bus parking’s entrance. The 

users of these exists can go to the station thought a corridor that extends underneath the railway station 

with about 140 m lenghth to reach the Piano Intermedio.  

6.2.1.3  THE METRO TUBE 

The tube of the metro takes an oval shape with two center points. As shown in Figure , the upper of the 

curve has about 10.5 meters while the bottom curve is about 12 meters. The tube is made of concrete in 
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situ with 2 meters thickness, which extends in length to 60 meters. It connects in both ends with the 

main tube of the metros that its internal radius is 4.5 meters.  

The tube covers the following levels; Piano SottoBanchina, Piano Banchina, and Piano Intermedio. The 

passengers enter the tube through the gates in the Piano Intermedio, where there are waiting spaces with 

electronic boards, cafes, and shops. The platforms at the Piano Banchina can be reached via a number 

of stairs and elevators that run from the Piano Intermedio. The tube includes an opening between the 

Piano Banchina and the Piano Intermedio for reducing the air pressure produced by the high-speed train 

movement. 

BIM AND TOPOGRAPHY DRILLING  

 

1. While modeling the underground 

station, Revit is only able to drill 

into the topography by using the 

Building Pad command, which digs 

the ground from its upper surface to 

the desired depth, and this is what 

was done when modeling the main 

structure of the station. 

 

2. However, making a void in the 

topography in order to model the 

tube, it was impossible by using the 

standard tools in Revit. So, it was 

necessary to recourse to other 

scripting applications such as 

Dynamo. 

 

3. Many attempts using dynamo 

scripting have been tried, and most 

of them have failed. The only 

solution that could be developed 

was to convert any subregion  to a 

floor to create an underground 

void. 
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4. This Dynamo script has been 

developed to convert the 

subregions to floors. It has 

succeeded in simply shaped 

subregions, but here it did not due 

to the complex shape large 

subregion. 

 

5. As a consequence, the script should 

be developed in the future or divide 

the big subregions into small 

regular ones. 

 

 

6.2.2  THE PLAZA DESIGN 

After the confirmation of the station’s design and its exits locations, It is necessary to begin with, the 

plaza’s design. A number of goals were set by the design team that should be achieved in the new design 

of the plaza: 

• The design of the plaza should be in harmony with the surroundings to achieve a comfortable 

place for the passengers of the station and the residents in the area. 

• The design should be characterized with simplicity with respect to the natural topography of the 

land and the existing vegetation.  

• Redesigning the boundaries of the plaza as well as the boundaries of the pump station. 

• The plaza should be isolated from the noise and the pollution of road traffic and the railway 

station. 

• The exists in the plaza should be designed elegantly and with harmony with the topography of 

the land.  

6.2.2.1  THE PRIMARY PROPOSAL FOR THE PLAZA 

The first proposal is based on finding a connection between the plaza and the pump station Exist. 

Since the circular shape dominates the plaza, the concept developed to create another circle on the 

other side of Corso Milan. The two rings are then combined in a very organic shape that generates 

a stair directs to the northeast of the station. 
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For the envelope roof, it was inspired by the Gothic arcs that characterized most of the historic 

buildings in the historical center. Consequently, a lightweight cover has been designed to combine 

the two circles through the Corso Milano. This cover is an invitation to the exit of the station, which 

Passers-by can notice. At the same time, it provides the plaza-goers a shaded place to sit and have a 

rest.  

 

 

 

Figure 60 – the sketch of the design 

concept. 

Figure 61 – the first 3D model design of the 

plaza’s envelope. 

The second proposal was an extension of the first one, whereby a group of Gothic curved umbrellas 

was placed to cover the entrance to the station. Eventually, The two proposals were not approved 

by the design team, and a new design was required. 

BIM AND MASSING  

 

6. To model the previous covering 

envelope, Massing tools were 

employed. 



The Urban and Architectural Design of the MONZA FS Station  

(Milan Metro Line 5 – New Extension to Monza) 

Erasmus Mundus Joint Master Degree Programme – ERASMUS+ 

European Master in Building Information Modelling BIM A+ 69 

 

7. Three masses were created to model this 

form. For each mass, some different 

profiles were combined by the Create 

Solid Form tool.  

 

8. Then, for each face on these masses, a 

specific kind of element was applied 

using Model by Face tools such as 

applying curtain system, roof, wall, or 

floor. 

 

6.2.2.2  THE FINAL PROPOSAL FOR THE PLAZA 

THE ARCHITECTURAL DESIGN 

The final proposal is based on creating a new opening to the station. This opening is generated from 

the topography and benefit from the difference level between the land and the Piano 

Atrio/Mezzanine which is about 3.800 meters. As a result, a big mouth was integrated from the 

topography creating an elegant entrance that invites people to the station and can be used at the same 

time as an Amphitheatre where open-air concerts can behold. The station can be accessed through 

this entrance with a wide glass façade that has automatic doors. This façade can be closed at the 

time the station is out hours of work. 
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Figure 62 - the final proposal for the plaza. (Perspective and site plan). 

BIM AND AMPHITHEATRE MODELING 

 

1. The small stage was modeled in the 

same method of creating the previous 

masses, by creating several profiles and 

merging with Create Sloid Form. 

 

2. The opening of the main entrance was 

created using Building Pad in Model 

Site panel. 

3. A special curved stair was added by 

Create Stair by Sketch. 

 

THE ENVELOPE 

As for the envelope, the concept is to create a lightweight shade roof over the plaza exit, and the Main 

exist. The axes of the roof go parallel with the stair direction towards the entrance of the railway station. 

The roof is shaped with a double-curved surface that is derived from the circular shape of the metro 

station. The concept of this roof extended to create a similar one over the Pump station Exist. The two 
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roofs were developed to spaceframe structural system by Dynamo scripting. The double curved surfaces 

were generated with diamond units made of stainless steel and light-shaded plastic. 

 

Figure 63 – the double-curved roof over the metro station. 

The Monza FS mero station is integrated into the design by extending the concept of the previous roofs 

to a big one that covers it. That roof gives the station a visual identity and a design that emerges 

contemporary and classic architectures; in addition, it provides the station with shade all over the 

platforms. 

 

Figure 64 – the site plan shows the kinetic space frame roofs. 
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BIM AND KINETIC ROOF SYSTEM  

 

1. Three masses with double curved 

faces were created. With the same 

method, different profiles follow a 

spline created the double curved face. 

 

2. The three masses were created. 

 

3. A kinetic shading device was modeled 

specifically for this project via Metric 

Generic Model Pattern Based family. 

The device takes a diamond pattern 

grid, and it has the property of 

movement according to the sun’s 

location. The plastic panel should be 

perpendicular to the sun's rays to give 

full shade underneath.  
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All 

the 

three roofs are carried on four branched tree columns. The four branches are connected directly to the 

nodes of the space frame. In the case of the columns that are located above the metro station, the station’s 

roof was thickened to 1.20 meters to handle the loads that transferred through these columns. 

 

4. The shading device forms the pattern 

of the space frame using the Dynamo 

script. The rods of the space frame are 

made of stainless steel, and the panels 

are semi-opaque plastic. 

 

5. By using the Dynamo script, each face 

of the three masses was divided into a 

specific number of diamond grid.  

 

6. In each unit of the grid, the unique 

shading device family was applied. 

The plastic plate of the device will 

rotate according to the sun's location. 
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Figure 65 – A prespective shows the four branched columns in the plaza. 

BIM AND TREE COLUMN MODELING 

 

1. The four branched tree column 

family was created by using the 

Metric Generic Model Adaptive 

family. 

 

2. A number of reference planes 

and levels were added to the 

family according to the number 

of branches you need in the tree. 
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3. Adaptive points were specified 

on the intersections of the 

reference planes and the levels. 

The points were renamed in 

terms of their function as a 

trunk or branch. 

 

4. On each adaptive point, a circle 

with a specific diameter was 

drawn. For each diameter, a 

parameter was created. 

 

5. The form of the trunk and the 

branches were created using 

the Create Solid Form from the 

circles.  

 

6. The column can be added by 

applying the adaptive point first 

on the surface of the floor; then, 

the other points will be applied 

to the nodes of the space frame. 
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THE LANDSCAPE 

The final design of the landscape of the plaza was inspired by the contour lines of the topography 

of the land. According to these contours, several graders are created that follow the contours as 

well as the circular shape of the metro station, and the double curves of the envelope. These 

graders incline in wavy shapes with no maximum 50 cm height difference. They are restrained 

with retaining walls that can be used as natural Amphitheatre for the open-air concerts or used sit-

down areas for picnics or as crossing paths from Corso Milano to the railway station and vice 

versa. Individuals with disabilities and illnesses can access to the metro station from Corso Milano 

through a special ramp, and they can reach the railway station via the sloped paths on the graders.  

 

Figure 66 – The grassy graders of the landscape around the metro station. 
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BIM AND GRADERS IN TOPOGRAPHY 

 

1. The graders in the plaza were 

created manually by modifying 

the survey points to follow the 

contours. 

 

2. The process took a lot of time and 

effort in adjusting the points on 

the top edge of the grade and 

adding other points to create the 

bottom edge of the grade. 

 

3. Thus, The retaining walls were 

added to support the grader’s 

edges as well as the floors as 

paths for the plaza. 

 

4. Eventually, the materials such as 

grass and stones were added. 

Besides, the places of trees were 

preserved as before the 

development and placed 

according to their previous 

natural location. 
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7. 3D VISUALIZATION 

3D visualization is a vital BIM Use. It shows the final result of the project to the stakeholders in a lighter, 

faster, and realistic way. The 3D visualization can be presented by photos, videos, or virtual reality 

(VR). It also helps the architects and the design team to review the design and to note flaws and errors 

that can be modified before the deadline. 

In this project, Enscape™ 2020 was used in the rendering process, which is easy and fast to use and 

shows immediate realistic results. The software can be downloaded as a plug-in to Autodesk Revit, and 

a sudden tab will appear on the ribbon of the software. 

 

Figure 67 – The Enscape plug-in tab in the ribbon of Revit. 

The software helps create a real-time Walk-through. It links directly to Revit, and the 3D views can be 

updated automatically and immediately through the design process.  It creates standalone, rendered 

photos, 360 panoramas, and videos. It also offers virtual reality by using VR headsets such as Oculus 

Rift S or HTC Vive. 

The software was used to obtain high-quality images. The 3D views and perspectives are created in 

Revit first. Then in the Enscape tab, the desired 3D view is selected among the Active Document panel, 

and the Start tool will launch the rendering process. The rendering process starts in a separate online 

window. Any modification in the project will be updated automatically on the active screen. 
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Figure 68 – The automatic rendering process between Revit and Enscape. 

The Enscape was also employed to create a Bird-eye view video that shows the entire project and the 

surrounded area. It also helped to create a walk-through video showing the internal design of the metro 

station. 
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Figure 69 – the primary rendered images by Enscape. 
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8. QUANTITY TAKE-OFF 

Quantity take-offs are an essential process in the project. It has a significant effect on the final detailed 

estimate, and therefore, they must be accurate and up-to-date. In the process of preparing the quantities, 

the NBS parameters were added to all families and included in the schedules. In addition to the defining 

parameters, the name of all families, types, and materials were standardized in the project according to 

the MM standards criterion, as described in the BIM Standards chapter. In the case of WBS, the phase 

of each element is also included in the schedules. The phases are divided into five stages: Existing, 

Demolition, Fase 1, Fase 2, and Renovation. The WBS will be described in more detail in the Work 

Schedule chapter. 

 

Figure 70 – the Wall quantity takeoff schedule in Revit, includes the Omniclass Code, Title, 

and Phase created. 
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9. DOCUMENTATION 

Documentation as a BIM Use is fundamental to BIM. As in PAS1192-2:2013, documentation is essential 

in all project phases. It is necessary to understand the workflow and the management of the project by 

all the team members and the stakeholders. 

For this project, it is crucial to deliver highly accurate architectural documents to the company as per its 

standards and specifications. Therefore, high detailed recordation documents are prepared with 

synchronized design information from 2D lines to rendered images and schedules. 

 

Figure 71 – The design of the sheet of the project with a size A0 metric. 

Due to the huge size of the project, a special sheet for MM with size A0 was employed to fit the large 

scale of the drawings. However, the scales of some drawings were changed to suit these sheets. For 

instance, the site plan was rescaled to 1:500, and the Floor plans were altered to 1:200. 
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Figure 72 – Samples of the final sheets of the project. 
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10. WORK SCHEDULE 

The Work Breakdown Structure (WBS) of the Monza FS Station was provided by the MM from an early 

stage of the design process. It is beneficial to prepare in the pre-construction phases to ensure the 

thoroughness of the design and budget.  

The WBS excel table is structured hierarchically and defined all the steps starting with the structural 

operation and ending with architectural finishes. It indicates that the project has two main phases; Fase 

1 and Fase 2, in addition to the Existing, Demolition, and Renovation. The discipline’s activities are 

organized respectively in the table, and the activities were broken down into small steps with a specific 

period. For instance, the structural activities include Earthmoving and demolition, Piling – diaphragms, 

Reinforced concrete works, etc. In the case of Electrical works, they encompass Signage and Cable 

glands. Eventually, the architectural finishes represent all activities related to painting and carpentry 

work. 

 

Figure 73 – the WBS excel table, starting with the structural operation and ending with 

architectural finishes. 

According to this WBS, the phases were added within the project file through the Manage tab, Phasing 

panel. The added phases are: 

• Existing – includes all the structures that exist before the new project, such as the surrounding 

buildings, the streets, and the railway station buildings and the railways. 

• Demolition – presents the old plaza, the fountain, the pump station, and the old bicycle storage 

at the north of the railway station.  

• Fase 1 – encompasses the excavation, the drilling, the filling, the construction of the tubes, the 

new station building, the exists, and the underground corridors. 
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• Fase 2 – includes the construction of the plaza, the landscape, the main entrance of the station, 

and space frames roofs. 

• Renovation – represents the restoration and the maintenance of the station’s historic building. 

  

Figure 74 – the Phasing window in Revit, where the phases are arranged according to the 

WBS. 

After specifying the project phases, the Phase filters and graphic overrides should be determined, so it 

will be easy to control how the different phases appear in each drawing view. All these options are 

available in the Phase dialogue in the Manage tab. 

Furthermore, the WBS parameters were also added for each family and element. The WBS has seven 

different levels, and they are as following:  

1. Strutturale – RUSTICI (Structural – RUSTIC). 

2. Monitoraggio cantieri Rumore - Vibrazioni – Ambiente (Construction site monitoring Noise - 

Vibrations – Environment). 

3. Sottoservizi - Risoluzione delle interferenze (Sub-services - Interference resolution). 

4. Viabilità provvisorie - Demolizioni - Rimozioni alberature (Provisional viabilities - Demolitions 

- Tree removal). 

5. Sistemazioni superficiali e verde (Surface and green arrangements). 

6. Opere a verde (Green works). 

7. Architettonico – FINITURE (Architectural – FINISHES). 
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Figure 75 – shows all the elements, but the new structures are the only colored. 

 

Figure 76 – shows the existing situation before the project. 
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11. CONCLUSIONS 

The current research presents an architectural design approach or one of the three Metro stations in 

Monza, Monza FS metro station. This station is among the M5 Metro Extension Line, which aims to 

extend the line that runs from San Siro Stadio to Bignami all the way to Monza Brianza in the north of 

Monza. The Monza FS metro station has significant value because of its location between the Monza 

FS railway station ad Corso di Milano, and near the Lambro river and the Villoresi canal. 

In view of the many issues associated with the existing railway station and the Parco della Stazione, 

This research involves the development of the surrounding area, in addition to the architectural design 

of the metro station. The issues include the lack of safety and security and the absence of continuous 

maintenance, which makes it a topic of increasing interest, especially for developing the plaza. 

The study is a part of a regional project that aims to revitalize Monza and the nearby areas with an 

automatic transportation system. The new metro station Monza FS is the strong bond that connects the 

south entrance of the historical center with the existing railway station and with the Milan through the 

Corso Milano. 

The project was developed in collaboration with the Metropolitana di Milano (MM), and it is wholly 

modeled in a BIM environment. The company provided us their BIM standards and specific details 

about your project requirements, and the thesis had complied with all formal and legal requirements. 

A total of six BIM Uses were employed for this development process according to the BIM goals that 

the company specified. The design process included the following uses: Site Modelling, Design 

Authoring, 3D Visualization, Documentation, Quantity Take-offs, and Work Schedule. 

However, before processing begins, the research encountered some extent, retarding caused by the 

Coronavirus epidemic, which made it impossible to visit the project’s site and to meet with the 

supervisor and the representative of MM in person. The whole design process was carried remotely 

through online meetings. Nevertheless, the virtual meetings were beneficial and informative with a lot 

of advice and suggestion from Professor Bolognese and MM representative, Donato Saggese. 

Furthermore, the online platforms by the municipality of Monza and the institution of Regione 

Lombardia provided a considerable amount of information that could not always be obtained using 

other methods, which was useful in the analysis process. 

Consequently, the new metro station was designed underneath the existing park with a cylinder 

structure of diameter 37 meters, and four stories depth, and is wrapped in a reinforced in situ concrete. 

The structure is connected with the metro tube by three underground corridors, two of them for the 

passengers, and one for the staff. The station has three exits and one big entrance that make it easy for 

the users to reach from the east at the Corso Milano, the west for the Piazza Castello, and the last two 

from the plaza. The big entrance is integrated with the new landscape of the plaza. It is designed to fit 

in harmony with the topography to shape it into a small amphitheater that can be used for activities like 

concerts and performances. The plaza is pointed toward the railway station, and it is graded with the 

natural contours of the land to create grassy, serene steps, gently sloping towards the amphitheater 
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entrance, which offer quiet places for rest and recreation. In the end, the plaza is covered with a kinetic 

crystal roof that was parametrically designed by Dynamo. 

We shall conclude at the end of the significant contribution of BIM technology that played a role in 

reaching the desired vision. By employing the softwares; Autodesk Revit 2018, Autodesk AutoCAD 

2021, Dynamo, Microsoft Excel, and Enscape, the thesis was effective in achieving most of its planned 

results and objectives as outlined in the Purpose and Objectives of the Research chapter, and in 

producing a model that meets the design requirements and customer expectations. 
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LIST OF ACRONYMS AND ABBREVIATIONS 

BIM Building Information Modelling 

BIM A+     European Master of Building Information Modelling 

CAD Computer-aided design 

DWG Drawing (AutoCAD file extension) 

FS Monza Ferrovia Dallo Stato - Monza State Railway 

KAFD King Abdullah Financial District 

LOD Level of Development 

MM Metropolitana di Milano 

M5  Milan Metro Line 5 

NBS National BIM Standard 

PII Documento Di Inquadramento Dei Programmi Integrati D'Intervento 

RVT Revit Project File 

WBS Work-Breakdown Structure 

3D Three-Dimensional 
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APPENDICES 

APPENDIX 1: WBS OF MONZA FS STATION PROJECT 

WBS 

C
o

m
m

. 

L
o

tt
o

 

F
a

s
e
 

C
a
te

g
o

ri
a
 

O
p

e
ra

 

N
u

m
. 
o

p
e

ra
 

S
u

b
o

p
e

ra
 

C
o

m
p

o
n

e
n

te
 

o
p

e
ra

 

Descrizione WBE 

         

M5 00 D S 
    

Strutturale - RUSTICI 

M5 00 D S ST 
   

Stazioni 

M5 00 D S ST 15 
  

Stazione "Monza FS" 

M5 00 D S ST 15 IO 
 

Intera opera 

M5 00 D S ST 15 IO MON Monitoraggi 

M5 00 D S ST 15 IO MTD Movimenti terra e demolizioni (comprendono anche gli smaltimenti) 

M5 00 D S ST 15 IO PDD Palificazioni - diaframmi 

M5 00 D S ST 15 IO CAA Opere in cemento armato 

M5 00 D S ST 15 IO IMM Opere di impermeabilizzazione 

M5 00 D S ST 15 IO CDD Consolidamenti 

M5 00 D S ST 15 IO COO Opere a completamento 

M5 00 D S ST 15 CP 
 

Copertura 

M5 00 D S ST 15 CP CAA Opere in cemento armato 

M5 00 D S ST 15 CP IMM Opere di impermeabilizzazione 

M5 00 D S ST 15 CP SOL Solai - Partizioni orizzontali 

M5 00 D S ST 15 CP MUT Murature - Tavolati - Ancoraggi 

M5 00 D S ST 15 CP FEE Opere da fabbro 

M5 00 D S ST 15 CP COO Opere a completamento 

M5 00 D S ST 15 PM 
 

Piano Atrio/Mezzanino 

M5 00 D S ST 15 PM CAA Opere in cemento armato 

M5 00 D S ST 15 PM SOL Solai - Partizioni orizzontali 

M5 00 D S ST 15 PM MUT Murature - Tavolati - Ancoraggi 

M5 00 D S ST 15 PM FEE Opere da fabbro 

M5 00 D S ST 15 PM COO Opere a completamento 

M5 00 D S ST 15 PI 
 

Piano Intermedio 

M5 00 D S ST 15 PI CAA Opere in cemento armato 

M5 00 D S ST 15 PI SOL Solai - Partizioni orizzontali 

M5 00 D S ST 15 PI MUT Murature - Tavolati - Ancoraggi 

M5 00 D S ST 15 PI FEE Opere da fabbro 

M5 00 D S ST 15 PI COO Opere a completamento 

M5 00 D S ST 15 PB 
 

Piano Banchine 

M5 00 D S ST 15 PB CAA Opere in cemento armato 

M5 00 D S ST 15 PB SOL Solai - Partizioni orizzontali 

M5 00 D S ST 15 PB MUT Murature - Tavolati - Ancoraggi 

M5 00 D S ST 15 PB FEE Opere da fabbro 

M5 00 D S ST 15 PB COO Opere a completamento 

M5 00 D S ST 15 PS 
 

Piano Sottobanchine 

M5 00 D S ST 15 PS CAA Opere in cemento armato 

M5 00 D S ST 15 PS SOL Solai - Partizioni orizzontali 

M5 00 D S ST 15 PS MUT Murature - Tavolati - Ancoraggi 

M5 00 D S ST 15 PS FEE Opere da fabbro 

M5 00 D S ST 15 PS COO Opere a completamento 

M5 00 D S ST 15 SI 
 

Scale Interne al corpo stazione 
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M5 00 D S ST 15 SI CAA Opere in cemento armato 

M5 00 D S ST 15 SI SOL Solai - Partizioni orizzontali 

M5 00 D S ST 15 SI MUT Murature - Tavolati - Ancoraggi 

M5 00 D S ST 15 SI FEE Opere da fabbro 

M5 00 D S ST 15 SI COO Opere a completamento 

M5 00 D S ST 15 A1 
 

Accesso 1 

M5 00 D S ST 15 A1 MON Monitoraggi 

M5 00 D S ST 15 A1 MTD Movimenti terra e demolizioni (comprendono anche gli smaltimenti) 

M5 00 D S ST 15 A1 PDD Palificazioni - diaframmi 

M5 00 D S ST 15 A1 CAA Opere in cemento armato 

M5 00 D S ST 15 A1 SOL Solai - Partizioni orizzontali 

M5 00 D S ST 15 A1 MUT Murature - Tavolati - Ancoraggi 

M5 00 D S ST 15 A1 IMM Opere di impermeabilizzazione 

M5 00 D S ST 15 A1 CDD Consolidamenti 

M5 00 D S ST 15 A1 FEE Opere da fabbro 

M5 00 D S ST 15 A1 COO Opere a completamento 

M5 00 D S ST 15 A2 
 

Accesso 2 

M5 00 D S ST 15 A2 MON Monitoraggi 

M5 00 D S ST 15 A2 MTD Movimenti terra e demolizioni (comprendono anche gli smaltimenti) 

M5 00 D S ST 15 A2 PDD Palificazioni - diaframmi 

M5 00 D S ST 15 A2 CAA Opere in cemento armato 

M5 00 D S ST 15 A2 SOL Solai - Partizioni orizzontali 

M5 00 D S ST 15 A2 MUT Murature - Tavolati - Ancoraggi 

M5 00 D S ST 15 A2 IMM Opere di impermeabilizzazione 

M5 00 D S ST 15 A2 CDD Consolidamenti 

M5 00 D S ST 15 A2 FEE Opere da fabbro 

M5 00 D S ST 15 A2 COO Opere a completamento 

M5 00 D S ST 15 
  

Stazione "Monza FS" 

M5 00 D S ST 18 
  

Stazione "Parco-Villa Reale" 

M5 00 D S MO 
   

Monitoraggio cantieri Rumore - Vibrazioni - Ambiente 

M5 00 D S MO 15 
  

Stazione "Monza FS" 

M5 00 D S MO 15 RU 
 

Rumore 

M5 00 D S MO 15 VI 
 

Vibrazioni 

M5 00 D S MO 15 AM 
 

Ambiente 

M5 00 D S MO 15 
  

Stazione "Monza FS" 

M5 00 D S MO 18 
  

Stazione "Parco-Villa Reale" 

M5 00 D E 
    

SOTTOSERVIZI - VIABILITA' 

M5 00 D E SV 
   

Sottoservizi - Risoluzione delle interferenze 

M5 00 D E SV 15 
  

Stazione "Monza FS" 

M5 00 D E SV 15 FO 
 

Fognature 

M5 00 D E SV 15 FO 
 

Demolizione - costruzione - Adeguamento - Ricostruzione - 
Regolarizzazione …. 

M5 00 D E SV 15 AQ 
 

Acquedotto 

M5 00 D E SV 15 AQ 
 

Demolizione - costruzione - Adeguamento - Ricostruzione - 
Regolarizzazione …. 

M5 00 D E SV 15 GS 
 

Gas (opere edili) 

M5 00 D E SV 15 GS 
 

Demolizione - costruzione - Adeguamento - Ricostruzione - 
Regolarizzazione …. 

M5 00 D E SV 15 TR 
 

Teleriscaldamento (opere edili) 

M5 00 D E SV 15 TR 
 

Demolizione - costruzione - Adeguamento - Ricostruzione - 
Regolarizzazione …. 

M5 00 D E SV 15 EL 
 

Reti elettriche MT e bt (opere edili) 

M5 00 D E SV 15 EL 
 

Demolizione - costruzione - Adeguamento - Ricostruzione - 
Regolarizzazione …. 

M5 00 D E SV 15 TL 
 

Telefonia - Trasmissione dati (opere edili) 

M5 00 D E SV 15 TL 
 

Demolizione - costruzione - Adeguamento - Ricostruzione - 
Regolarizzazione …. 

M5 00 D E SV 15 
  

Stazione "Monza FS" 

M5 00 D E SV 18 
  

Stazione "Parco-Villa Reale" 

M5 00 D E VP 
   

Viabilità provvisorie - Demolizioni - Rimozioni alberature 

M5 00 D E VP 15 
  

Stazione "Monza FS" 
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M5 00 D E VP 15 01 
 

Fase 1 

M5 00 D E VP 15 01 MTD Movimenti terra e rimoziomi 

M5 00 D E VP 15 01 CDD Cordonature 

M5 00 D E VP 15 01 PAV Pavimentazioni 

M5 00 D E VP 15 01 SEN Segnaletica 

M5 00 D E VP 15 01 PCS Passacavi - Opere edili per impianti stradali 

M5 00 D E VP 15 02 
 

Fase 2 

M5 00 D E VP 15 02 MTD Movimenti terra e rimoziomi 

M5 00 D E VP 15 02 CDD Cordonature 

M5 00 D E VP 15 02 PAV Pavimentazioni 

M5 00 D E VP 15 02 SEN Segnaletica 

M5 00 D E VP 15 02 PCS Passacavi - Opere edili per impianti stradali 

M5 00 D E VI 
   

Sistemazioni superficiali e verde 

M5 00 D E VI 15 
  

Stazione "Monza FS" 

M5 00 D E VI 15 MT 
 

Movimenti terre e rimozioni 

M5 00 D E VI 15 PB 
 

Pavimentazioni in conglomerato bituminoso 

M5 00 D E VI 15 PA 
 

Pavimentazioni in massetti autobloccanti 

M5 00 D E VI 15 PG 
 

Percorsi guida per disabili visivi 

M5 00 D E VI 15 AU 
 

Elementi di arredo urbano 

M5 00 D E VI 15 CD 
 

Cordonature - paracarri 

M5 00 D E VI 15 DR 
 

Drenaggi 

M5 00 D E VI 15 SM 
 

Smaltimento acque meteoriche 

M5 00 D E VI 15 PC 
 

Passacavi - Opere edili per impianti stradali 

M5 00 D E VI 15 SE 
 

Segnaletica 

M5 00 D E VI 15 
  

Stazione "Monza FS" 

M5 00 D E VI 18 
  

Stazione "Parco-Villa Reale" 

M5 00 D E VE 
   

Opere a verde 

M5 00 D E VE 15 
  

Stazione "Monza FS" 

M5 00 D E VE 15 AL 
 

Alberature 

M5 00 D E VE 15 TE 
 

Tappeti erbosi 

M5 00 D E VE 15 IR 
 

Irrigazione 

M5 00 D E VE 15 
  

Stazione "Monza FS" 

M5 00 D E VE 18 
  

Stazione "Parco-Villa Reale" 

M5 00 D A 
    

Architettonico - FINITURE 

M5 00 D A ST 
   

Stazioni 

M5 00 D A ST 15 
  

Stazione "Monza FS" 

M5 00 D A ST 15 PM 
 

Piano mezzanino 

M5 00 D A ST 15 PM MUT Murature - tavolati - ancoraggi 

M5 00 D A ST 15 PM IN Intonaci - rasature - finiture 

M5 00 D A ST 15 PM SFM Sottofondi - massetti - cappe 

M5 00 D A ST 15 PM ANN Protezione antincendio 

M5 00 D A ST 15 PM IMM Opere di impermeabilizzazione 

M5 00 D A ST 15 PM OPN Opere in pietra naturale 

M5 00 D A ST 15 PM PVI Pavimenti per interno 

M5 00 D A ST 15 PM RVI Rivestimenti 

M5 00 D A ST 15 PM CNN Controsoffitti - Pareti mobili 

M5 00 D A ST 15 PM OFA Opere da falegname 

M5 00 D A ST 15 PM FEE Opere da fabbro 

M5 00 D A ST 15 PM VET Opere da vetraio 

M5 00 D A ST 15 PM VRT Opere da verniciatore 

M5 00 D A ST 15 PI 
 

Piano intermedio 

M5 00 D A ST 15 PI MUT Murature - tavolati - ancoraggi 

M5 00 D A ST 15 PI IN Intonaci - rasature - finiture 

M5 00 D A ST 15 PI SFM Sottofondi - massetti - cappe 

M5 00 D A ST 15 PI ANN Protezione antincendio 

M5 00 D A ST 15 PI IMM Opere di impermeabilizzazione 

M5 00 D A ST 15 PI OPN Opere in pietra naturale 

M5 00 D A ST 15 PI PVI Pavimenti per interno 

M5 00 D A ST 15 PI RVI Rivestimenti 
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M5 00 D A ST 15 PI CNN Controsoffitti - Pareti mobili 

M5 00 D A ST 15 PI OFA Opere da falegname 

M5 00 D A ST 15 PI FEE Opere da fabbro 

M5 00 D A ST 15 PI VET Opere da vetraio 

M5 00 D A ST 15 PI VRT Opere da verniciatore 

M5 00 D A ST 15 PB 
 

Piano banchine 

M5 00 D A ST 15 PB MUT Murature - tavolati - ancoraggi 

M5 00 D A ST 15 PB IN Intonaci - rasature - finiture 

M5 00 D A ST 15 PB SFM Sottofondi - massetti - cappe 

M5 00 D A ST 15 PB ANN Protezione antincendio 

M5 00 D A ST 15 PB IMM Opere di impermeabilizzazione 

M5 00 D A ST 15 PB OPN Opere in pietra naturale 

M5 00 D A ST 15 PB PVI Pavimenti per interno 

M5 00 D A ST 15 PB RVI Rivestimenti 

M5 00 D A ST 15 PB CNN Controsoffitti - Pareti mobili 

M5 00 D A ST 15 PB OFA Opere da falegname 

M5 00 D A ST 15 PB FEE Opere da fabbro 

M5 00 D A ST 15 PB VET Opere da vetraio 

M5 00 D A ST 15 PB VRT Opere da verniciatore 

M5 00 D A ST 15 PS 
 

Piano sottobanchine 

M5 00 D A ST 15 PS MUT Murature - tavolati - ancoraggi 

M5 00 D A ST 15 PS SFM Sottofondi - massetti - cappe 

M5 00 D A ST 15 PS ANN Protezione antincendio 

M5 00 D A ST 15 PS IMM Opere di impermeabilizzazione 

M5 00 D A ST 15 PS PVI Pavimenti per interno 

M5 00 D A ST 15 PS FEE Opere da fabbro 

M5 00 D A ST 15 PS VRT Opere da verniciatore 

M5 00 D A ST 15 SI 
 

Scale interne al corpo stazione 

M5 00 D A ST 15 SI MUT Murature - tavolati - ancoraggi 

M5 00 D A ST 15 SI IN Intonaci - rasature - finiture 

M5 00 D A ST 15 SI SFM Sottofondi - massetti - cappe 

M5 00 D A ST 15 SI ANN Protezione antincendio 

M5 00 D A ST 15 SI IMM Opere di impermeabilizzazione 

M5 00 D A ST 15 SI OPN Opere in pietra naturale 

M5 00 D A ST 15 SI PVI Pavimenti per interno 

M5 00 D A ST 15 SI RVI Rivestimenti 

M5 00 D A ST 15 SI CNN Controsoffitti - Pareti mobili 

M5 00 D A ST 15 SI OFA Opere da falegname 

M5 00 D A ST 15 SI FEE Opere da fabbro 

M5 00 D A ST 15 SI VET Opere da vetraio 

M5 00 D A ST 15 SI VRT Opere da verniciatore 

M5 00 D A ST 15 A1 
 

Accesso 1 

M5 00 D A ST 15 A1 MUT Murature - tavolati - ancoraggi 

M5 00 D A ST 15 A1 IN Intonaci - rasature - finiture 

M5 00 D A ST 15 A1 SFM Sottofondi - massetti - cappe 

M5 00 D A ST 15 A1 ANN Protezione antincendio 

M5 00 D A ST 15 A1 IMM Opere di impermeabilizzazione 

M5 00 D A ST 15 A1 OPN Opere in pietra naturale 

M5 00 D A ST 15 A1 PVI Pavimenti per interno 

M5 00 D A ST 15 A1 RVI Rivestimenti 

M5 00 D A ST 15 A1 CNN Controsoffitti - Pareti mobili 

M5 00 D A ST 15 A1 OFA Opere da falegname 

M5 00 D A ST 15 A1 FEE Opere da fabbro 

M5 00 D A ST 15 A1 VET Opere da vetraio 

M5 00 D A ST 15 A1 VRT Opere da verniciatore 

M5 00 D A ST 15 A2 
 

Accesso 2 

M5 00 D A ST 15 A2 MUT Murature - tavolati - ancoraggi 

M5 00 D A ST 15 A2 IN Intonaci - rasature - finiture 

M5 00 D A ST 15 A2 SFM Sottofondi - massetti - cappe 

M5 00 D A ST 15 A2 ANN Protezione antincendio 

M5 00 D A ST 15 A2 IMM Opere di impermeabilizzazione 

M5 00 D A ST 15 A2 OPN Opere in pietra naturale 

M5 00 D A ST 15 A2 PVI Pavimenti per interno 

M5 00 D A ST 15 A2 RVI Rivestimenti 

M5 00 D A ST 15 A2 CNN Controsoffitti - Pareti mobili 
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M5 00 D A ST 15 A2 OFA Opere da falegname 

M5 00 D A ST 15 A2 FEE Opere da fabbro 

M5 00 D A ST 15 A2 VET Opere da vetraio 

M5 00 D A ST 15 A2 VRT Opere da verniciatore 

M5 00 D A ST 15     Stazione "Monza FS" 

M5 00 D A ST 18     Stazione "Parco-Villa Reale" 

 

 


