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1. Introduction
The Sagrada Familia is a church in construction in the Eixample district of Barcelona, Spain. Construction originally started on this structure in March of 1882 and is still being constructed today with the main building expected to be done by 2026. Other parts of the building will have work continued on until 2034. Once fully completed it is set to be the tallest church in the world at 172,5 meters (566 feet). 
The Basilica is a significant example of outstanding architecture and construction and also a symbol of Catalan culture in Spain. Antoni Gaudi’s (Sagrada Familia Designer and Architect) work on the church represents a height of his artistry and ideas, where he used advanced engineering techniques to the boundaries of architecture even to this day. 
Information from: (Britannica Website)
This report will go into further detail of the design and engineering aspects of the Sagrada Familia and show its innovative design elements and highlight the challenges that it faced throughout its construction and why its only being finished now. By focusing on its construction timeline and its engineering and architectural features this report aims to provide a clear understanding of the significance this construction project has on the construction world. 
2. Description of chosen subject
The Sagrada Familia is a Roman Catholic Basilica, designed to serve as a place of worship. The Basilica is a famous example of Modernisme. Modernism is an art movement that origination in Catalonia in the 19th century. It is shown through architecture and was characterized by the use of organic shapes vibrant colours and asymmetrical compositions. Gaudi’s design blends Gothic and Modernism elements, creating a unique architectural design. As stated in the introduction the Sagrada Familia will be the tallest church in the world once complete, the structure will include 18 towers in total. The Sagrada Familia has been a UNESCO world heritage site since 1984 and has played a huge role in the tourism and cultural life of Barcelona. The monument attracts millions of visitors each year. 
Primary patron of the Sagrada Familia is the Roman Catholic Church and also the foundation that manages the construction is the Fundacio de la Segrada Familia. The initial architect was Francisco de Paula del Villar then is was passed on to Antoni Gaudi who transformed the design. After Gaudi’s death architects Domenec Sugranes I Gras and Jordi Bonet I Armengol continued his work. Modern contractors such as Construcciones Rubau and Sacyr carry out the detailed work to bring Gaudi’s vision to life. Many engineers artisans and sculptors were needed for the Sagrada Familia. 
Information from: (Feastoftravel on 25/03/2019) (website: https://sagradafamilia.org/en/history-of-the-temple)

3. Design and Engineering
Being famous for its unusual design the Sagrada Familia has many features and design principles incorporated into it. The basilica will have 18 spires once complete, symbolically representing the twelve Apostles, the four Evangelists, the Virgin Mary and finally Jesus Christ, these spires appear in ascending. The central spire, the tallest spire, is dedicated to Jesus Christ and will have a monumental cross. The walls of the Sagrada Familia have the responsibility to just support there own weight as the internal columns are used for the majority of the weight transfer. They feature many windows and are used to depict sculptural designs. The central nave features a roof with a succession of interconnected pyramids, linked to each other and expansive windows by the use of paraboloids. The roof and vault are organized into four levels each connected by small spiral staircases. 
The flat roofs of the lateral naves are designed to accommodate larger windows in the upper walls of the central nave. 
Moving onto the interior, the columns. The tallest and most robust columns are constructed from a course volcanic rock known as red porphyry. These particular columns provide essential support to the central towers of the Sagrada Familia. The smaller and darker columns that hold uphold the basilica form the outer row of columns and are made from basalt. The smallest columns are crafted from granite. The deliberate selection of these materials not only serve structural purposes but also contribute to the aesthetic and symbolic nature of the architecture.
(all information was gathered from this website: https://www.barcelona-tickets.com/sagrada-familia-tickets/sagrada-familia-tower-architecture/)
One of the most innovative designs is the internal columns resembling trees with branches spreading out to support the roof, this is one of the many organic designs within the structure and also a feature that has a structural purpose. 
4. Construction Process
In 1882 the construction of the Sagrada Familia begin with the foundation being laid. It began with architect Francisco de Paula del Villar. A year later Francisco resigned with Gaudi taking the project over. Between 1894-1930 the Nativity façade was completed showcasing the Art Nouveau style. The completion of the crypt and apse was also during this period featuring columns and innovative architectural elements. After Gaudi’s death, construction on the passion façade began. This process was between 1954-1976. To the present day, ongoing efforts focus on the central nave the glory façade and interior decoration. 
(https://www.barcelona-tickets.com/sagrada-familia-tickets/sagrada-familia-tower-architecture/)
There were many methods used to construct the Sagrada Familia and lots of them are sill used just with more modern features and safety requirements. Things like cranes were used as pulley systems to build the crypt and the facades. They were made from wooden structures but would now be made of metal structures. The basilica would have seen the change from wood to metal as the construction process has been over 100 years. Scaffolding, a still used system to build or fix structure was also used on the Sagrada Familia but instead made of wooden structures. The scaffolding system would rest on the building itself as it was being built.
 (BLOG SAGRADA FAMILIA, 31 october 2018).
The largest challenge to the process was the death of Gaudi in 1926, however the basilica was continued in his vision and is set to complete in 2026. 
5. Conclusion
The Sagrada Familia is a superb example of outstanding architecture and construction. It is already a popular tourist destination and will be one of the most impressive Churches in the world. 
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