7. GOTHIC ARCHITECTURE

The term Gothic was termed during the Renaissance in reference to the Goths who invaded Rome in 410 and were believed to be chiefly responsible for “ruining” the ancient arts and substituting it with their inferior culture. In reality the Goths did very little physical damage.

The Romanesque architecture was nurtured by the order of Cluny, the richest and biggest religious complex of its day. Its unswerving loyalty to the church in Rome posed a threat to the nationalist aims of the French kings. In the 12th century as the kings of France gradually came to have the upper hand in their struggle with the church, they sought to have an architectural idiom of their own. Abbot Suger had mediated a national reconciliation between the church and the crown and the Gothic style was launched by him in the royal abbey of St. Denis, just north of Paris, dedicated to the national saint and the burial place of the kings. The Gothic architecture spread in direct relation to the expansion of the king’s power and influence. The first big works were the cathedrals of the cities under the royal domain – Chartres, Amiens, Reims, Bourges. The Gothic style was designed to supplant the style promoted by the anti-urban monks and landed nobles. Of course, there was nothing royal in the forms of Gothic buildings, since no one dared to openly go against the church and the Romanesque churches were equally big in design. The difference was in the context (urban) of the buildings and their unique relationship to the king of France. The Gothic churches took a long time to build and were very expensive. However, the building activity was supported by the expanding economy of the 12th century. Apart from the kings and the church, individual cities and even guilds took up church building as a symbol of prestige and civic pride.

What distinguishes Gothic from the Romanesque is its emphasis on light, both aesthetically and theologically. Romanesque with its gloomy interiors and demonic carvings tends to stress the terrible events which will occur before entering the city of God. Gothic, on the other hand, prefers to embrace the passage describing the translucent, shining vision of buildings and celebrates light in the buildings, light filtering through stained glass designed with religious paintings. How can the walls hold the high vaults, yet allow maximum window area to admit light without structural collapse has been the main thrust of Gothic technology.

Gothic is remarkable for the fact that it breaks away from the architectural tradition of Greece and Rome. While the Romanesque was characterized by thick masonry shell, the Gothic brought down the structure to its bare skeletal form. The interiors had a light transparent effect. Gothic architecture was transcendental and the forms appeared to stand solely on the basis of supernatural forces, proclaiming the supremacy of the faith over reason. Like the Hagia Sophia, the buildings seemed to stress the otherworldly values of Christianity.

The gothic cathedral was more of a community center rather than a religious building. It often served as the town meeting hall, court of law, setting for theatrical and musical performances. Thus, it was more than a house of prayer; it was a national monument and the focus of the city. It directly represented the wealth and pride of the city.

The major elements of Gothic architecture – the rib vault, the flying buttresses, the pointed arch and even the stained glass – were not Gothic inventions. They had been known during the Romanesque period, however, the vision to convert the technology into a dominant style came only during the 12th century. 

Rib Vault

The symbolic and visual qualities of a Gothic cathedral would not have been possible without new innovations in structural engineering. Gothic architecture extensively used rib vaulting, the “rib” referring to the body’s skeleton and its role as a supporting element. In architectural terms, “ribs” are nothing but arches, three pairs per rectangular bay, running longitudinally, transversely and diagonally. It is the diagonal arch which distinguishes it from non-ribbed vault. The transverse and longitudinal arches were already in use in the Romanesque barrel and groin vault. The Roman/Romanesque cross-vault was formed by the intersection of two barrel vaults. It was left open on all sides to allow the flow of light and space so its weight was transferred to the corners. The problem with the cross-vault was that it was heavy and required massive centering during construction. Another serious limitation was that it could be fitted only over a square plan and the warped parabolic curve was difficult to construct as a clear, graceful line.

The rib vault overcomes these problems. Unlike the groin vaults, which are formed as a result of intersection of two barrel vaults, the cross ribs of a ribbed vault are conceived of as primary elements whose curvature is independent of the other arches of the vault. Thus the ribs can be of any shape: semicircular, segmented, parabolic, pointed etc. Moreover, they can be elevated from point to point over any shape of ground plan: rectangle, triangle, trapezoid, hexagon, circle etc. The construction process is also easier. Rib vaults require centering only for the arches of each bay. The arches in turn become a form of permanent centering for the rest of the structure. The rib vaults transfer the entire load of the vault to the four corner piers, thereby, allowing large clerestory windows to be inserted between the piers. The sturdy ribbed arches allowed relatively thin shells of webbing to be filled in, thereby reducing the weight of the vault.

Flying Buttresses

The ribs of the vault concentrated the entire load and thrust at the corner of the bays. This allowed slender piers and longer windows in the nave, provided the lateral thrust could be taken care of properly. This was done by the use of external arches to counteract the outward thrust of the ribs. The arches were attached to massive buttress walls which through their dead weight helped deflect the lateral thrust of the arches safely to the ground. The arches swung high over the side aisles and ambulatory to connect to the buttresses on the outer edge of the building. This allowed the nave walls to be slender and add more fenestration. The system of arches and buttresses was aptly referred to as the flying buttresses.

The Pointed Arch

The Gothic builders moved away from the semi-circular, unbroken arch to the pointed arch for various reasons. The pointed arch was visually lighter, uplifting rather than sinking. More importantly, it exerted less thrust than a semi-circular arch for the same span.

Since its shape was closest to the ideal curvature (natural shape of a hanging chain), the lines of forces ran through its center rather than veering dangerously close to the outer edges which could cause failure. Thus a pointed arch could be thinner than a comparable round arch, an important consideration in cathedral construction. The other important factor for using the pointed arch was that it could solve the geometric difficulties inherent in ribbed vaults. The problem has to do with the fact that the distance between the sides of a square and its diagonals are not the same. In case of a rectangle, all three distances are different. Since the diagonal of a square is longer than the side by a factor of  _/2, its ridge is higher than that of the framing arches. This causes the ridge to be inclined instead of horizontal. If the same level at the apex is to be maintained, only one side can be semi-circular, the others have to be stilted or made segmental. When the ridges are not level, stresses run along not only the ribs but also towards the framing arches, requiring strong support and buttressing.

This problem is easily solved by the pointed arch. By simply varying the degree of the “pointing”, the arch can be made to rise to any height over any plan. The ridge can be made horizontal, ensuring thrust flows along the ribs. As Gothic architecture employed rectangular bays, the pointed arch was the ideal solution.

Gothic Cathedrals
Although Romanesque and Gothic are separated by less than a 100 years, there are profound differences between the two. In general appearance they are the same: tall stone-vaulted naves, layered elevations, series of rectangular bays fixed by clustered piers. However, Romanesque churches are heavy and strongly directed east towards the choir. Gothic churches are light and strongly unified, even foregoing or minimizing the transept. Romanesque churches are massively built and rely on surface ornamentation to avoid looking oppressive; Gothic churches deny the wall its bulk. Romanesque foregoes clerestory lighting or keeps it modest for structural strength; Gothic tries to bring in maximum light with bigger and bigger clerestory windows.

The Abbey Church of St. Denis just outside Paris is considered by most scholars to be the earliest structure in Gothic. Abbot Suger of St. Denis began the reconstruction of an old 9th century church in 1135 AD. He demolished the earlier Carolingian apse and remodeled it with an ambulatory passage with radiating chapels. The new form of construction brought in plenty of light and created an uninterrupted transparency of space, especially in the circular choir and seven chapels. The entrance of light into the buildings was one of the major differences between Gothic and Romanesque churches. In contrast to the gloomy interiors of Romanesque churches, the Gothic churches were brightly lit. The light entered through thick stained glass and bathed the interiors in muted heavenly illumination.

In plan, the trend was towards an even more unified space and the transept did not protrude beyond the aisles. The aisles were continued uninterrupted behind the apse creating circumambulatory passages which provided access to chapels on the exterior walls. Later during High Gothic the exterior was profusely decorated with sculptures of biblical as well as mundane figures. 

The second generation of Early French Gothic began with a number of impressive structures being built in 1150/60 – 80/90. The principal aspect of the church was the interior and efforts were made to raise its height further. This was done by the addition of a fourth story to the traditional three level – arcade, gallery and clerestory. The Noyon Cathedral inserted a blind arcade between the gallery and the clerestory and came to be known as the triforium. It provided a wall passage for the maintenance of the upper levels, formed a transparent space and gave a strong horizontal accent to the dominant vertical lines of the interior. The triforium began to be used in all subsequent French cathedrals.

Notre-Dame is a good example of the monumentality of Early Gothic. It was begun in 1163 and the façade completed in 1200-1250. The 5 aisled layout continues beyond the transept, terminating in a double ambulatory. Its interior height of 115 ft. surpassed the 90 ft. of the earlier churches. The thick piers are transformed into skeletal thin walls.

The Notre-Dame pointed the way to High Gothic in France. A single revolutionary building – the Cathedral of Chartres – bridged the gap between Early and High Gothic. The changes were not revolutionary, yet the effect on the interior was dramatic. The squarish bays of Notre-Dame were changed to rectangular bays which gave a stronger lifting sense and a new vigor while moving along the nave. The number of wall elements was considered too distracting so the gallery was removed, allowing the arcade and the clerestory to be elongated equally with the triforium in the middle. In the enlarged clerestory a new form of window called tracery was introduced. It consisted of twin lancet windows surmounted by an oculus. This basic pattern of tracery was followed throughout the Gothic period. The Early Gothic also had difficulty in merging the monocylindrical support with the many colonnettes in the upper levels. At Chartres, both elements were combined to give and uplifting sensation to the single unit. The flying buttresses were hidden from the inside but formed a regular massing of great bulk on the outside.

High Gothic culminated with Reims Cathedral and Amiens Cathedral. Many of the elements of Chartres was repeated but the austere forms were given more softness and the overall structure became less massive and more skeletal and linear. The exterior facades were designed with recessed portals and gables and a rose window in the center. Many of the spires were designed but never built.

Britain maintained a strong rivalry with France and despite the strong influence of the French Gothic, England managed to build in an independent Gothic style. English Gothic churches avoided the spatial unity of the French cathedrals, creating double transepts and breaking up the central space into several components. Interiors were layered and the vault ribs were broken by horizontal layers and made them appear not properly grounded as in the French models. 

The Gothic in England was divided into three phases: Early English, Decorated (Curvilinear) and Perpendicular.  Early English turned to France in the late 12th century for inspiration which at the time was on the verge of High Gothic. Buildings resembled the French models e.g. Canterbury Cathedral and Westminster Abbey. After a century, the constraints of the French model were lifted and buildings with fluid lines and dense details of the Decorated style appeared. The Decorated style came to an abrupt end with the construction of Gloucester Cathedral in 1337 in the Perpendicular style. The Perpendicular style was closely related to the highly disciplined continental style which was grand and dignified.

The English differed from the French in that they did not raze or radically change older structures. Piecemeal alterations and additions brought more evolutionary change e.g. Canterbury Cathedral. In Salisbury Cathedral the English did not use the bay system at all but had strong horizontal lines of arcade, triforium and clerestory. Although a departure from the French system, it gave the nave a strongly unified feeling. The English also began to elaborate the rib vault as in Lincoln Cathedral where instead of the usual three ribs, another was added and was referred to as the crazy vault. The number of ribs was increased upto 13 ribs, thereby losing its rational structural quality.

Around 1300, the English broke away from the French formula and brought in a variety in tracery design, including the ogee, an arch of double reverse curvature. The three part elevation of the interior was retained but was hardly recognizable due to the double layer ornamentation. The rib vaults also became interwoven into a hypnotic pattern.

In the Perpendicular style, the decorative unstructured elements were channeled into uniform, rectilinear pattern. Although detailings were rich, the buildings gave a dignified, imposing look.

In Germany, brick was the preferred material. Brick required to be compact and extensive and as such did not bring out the skeletal lightness of Gothic. Bricks also did not lend itself to sculpture so the exterior tended to be plain, except in a few French imports such as Cologne and Strasbourg cathedrals. The walls remained solid and the buttresses were formed of single compact blocks of unadorned masonry..

The Mediterranean area with its close link to Classical tradition and different climate was least sympathetic to the French style whereas the influence was strong in England and Germany. In France, Gothic was an aristocratic architecture supported by rich patrons such as archbishops, bishops and the crown. This was reflected in the grandeur and richness of the buildings. Patrons elsewhere had other ideas. Cities grew in wealth and importance and a new class of patrons appeared. As a result the variety of styles in Late Gothic are difficult to categorize and they did not attempt the grandeur of the French cathedrals. The lighting, spatial unity of the nave, the clarity of line etc. were maintained.

