HISTORY OF MODERN ARCHITECTURE

3.EARLY MODERNISM
THE CHICAGO SCHOOL

After the devastating fire of 1871, Chicago saw a boom in building construction. Its population and economic growth and its importance as a railroad and commodity center sent land prices skyrocketing. Buildings of 8, 12, 16 and more stories made accessible by the elevators developed in the 1850s became the best solution. None of the architects from the so-called Chicago School were from Chicago. By 1890 the six leading architects had formed into three teams: Burnham and Root, Holabird and Roche, and Adler and Sullivan.

Although New York built some of the earliest skyscrapers, Chicago came to play a leading role by the late 19th century. The early experiments struggled with how to give the buildings a dignified look without letting the masonry walls look heavy and awkward. How much ornamentation to be used? How to unify the large façade with hundreds of repetitive windows?

A new building technology changed the style of construction and façade design: the steel frame structure that took up all the building structural load and the outer steel curtain wall that took up no load but provided the exterior envelope. The use of steel was a huge advantage over iron in terms of compression, tension and heat. It was stronger and weighed much less than load bearing masonry. The problem with masonry walls was it had to be thick at the lowest floors and provided minimum space for windows where maximum light was needed. Ten storeys was more or less the limit and the Monadnock building with its two meters thick walls was the tallest building with masonry walls. The Monadnock Building, 1889-91, designed by John Wellborn Root and Daniel Burnham was a 16 storey building with external load bearing brick walls and internal iron framing. The façade of sheer brickwork of square, uniform piers, rectangular windows gave an elongated rhythmic appearance. It had no rustication or decoration. It was a pure and direct structure. 

The true skyscraper could rise as high as technology allowed while leaving the façade free for maximum glazing. The first building to use this procedure was William Le baron Jenney’s Second Leiter Building built in Chicago in 1888-91. The skyscrapers of Chicago were modern structures, without historical precedence, which came about because of a combination of architectural and engineering talent and tough business clients. The clients did not want any frills and had no patience for the old European styles. They wanted to make the best use of their money and bring the best return on their investments. 

Cast iron metal frames had been used in buildings earlier but these iron structures proved susceptible to fires. So the iron members were encased in heat-resistant materials such as hollow tiles, brick or concrete. However, in the façade there was great pressure to use iron as it could be thin and thereby provide more openness and fenestration. The solution was to separate the fireproofed iron structural elements from the iron façade by building curtain walls. The curtain wall which was built floor to floor did not have to take any load except its own one storey weight and therefore could be thin and could take any shape. The design of the curtain walls was uniform, without change in form, whereas, historical precedents always depended on some kind of inflection. Since this was such a novel technique and buildings reached such great heights, no historical buildings could provide the model for the façade design.

One of the first buildings to demonstrate the mastery of the curtain wall was the Reliance Building, Chicago 1894-95, by Daniel Burnham and company. The rhythmic horizontal layers of windows and spandrels and delicate vertical elements gave a light transparent appearance in contrast to the heavy masonry of the Monadnock building built just five years earlier. The new aesthetic was one of horizontal definition of the different floors and the soaring height of the building.

Holabird and Roche built in the more typical Chicago Style of showing not lightness but brute strength in the curtain wall. Their Marquette Building, Chicago 1893-94, shows a strong modular frame with rustication of the base, quoin-like corner bays topped by a Classical cornice. Their West Boulevard Building, Chicago 1904, does away with the Classical details and the curtain wall reflects the pure structural elements. The mechanomorphic interpretation of the façade of the building was to influence the works of Mies van der Rohe a generation later.

Louis Sullivan was the other influential architect of the Chicago School. He coined the dictum “form follows function”. “Function” was to lead to “form” not mechanically but “organically” and evolutionistically. The social and material environment provided an evolutionistic challenge to architecture to which it responded organically, evolving new forms to meet these needs.

Sullivan was greatly influenced by Richardson’s Marshall Field Store. His auditorium building 1887-89 and Walker Warehouse 1888-89 were refinements of the Richardson style but his masterpiece was the Wainwright Building, St. Louis 1890-91 which had no arches but appeared as a giant trabeated order with strong vertical and horizontal elements supporting a one story high cornice.

Sullivan’s high point came with the construction of the Schlesinger and Meyer Store, Chicago 1899-1904. Although the building was constructed in phases, Sullivan maintained the horizontal elements throughout. The middle was separated from the lower base and top balcony with cornice so that the vertical elements appeared to float in the air. The corner was curved with vertical colonnettes which accentuated the entrance.

Frank Lloyd Wright had written in 1901 that “tall modern office building is the machine pure and simple”. In 1904 Frank Lloyd Wright made a radical leap to Modernism with his Larkin Building, Buffalo New York, which was not tall but its industrial looking structure appeared huge and powerful in a machinelike way. It had massive piers (stairwells), appearing like Egyptian temple pylons, framing a central portion with Chicago style windows. Wright considered the family to be the cornerstone of society and the detached house its standard. The Larkin building, among the few commercial buildings he worked on, symbolized this belief. The tall glass roofed atrium with galleries all around it where all the offices were located brought together the whole community of workers, just as the house brought together the family. 

Wright had worked with Sullivan for five years and was influenced by his concept of organic architecture. Wright called Sullivan his Lieber Meister (beloved master) but there is little Wright copied from Sullivan. Sullivan built commercial buildings while Wright worked mainly with houses. Sullivan concentrated mainly on the façade whereas Wright worked in three dimension right from the beginning. By organic Wright did not limit himself to ornamentation of botanical origin like Sullivan but conceived it as architecture responding to new materials and needs. This was further evolved into a notion that houses should open towards and conform to the lines of the landscape. 

Wright had been given Froebel Blocks by his mother in his childhood and these gave him a sense of using primary forms to create complex forms. Wright was also influenced by Japanese architecture. He was impressed by the simplicity of the wooden construction of the Japanese temple at the Chicago World’s Fair 1893 which contrasted sharply with the extravagance of the Classical style which dominated the fair. The floating roofs, the absence of walls and the free flow of interior-exterior space of the Japanese structure was to have a lasting impression on him, which he tried to replicate in his “prairie style” houses.

His early independent professional career began with a series of houses where he tried to get away from the “box design” through abstract massing of interpenetrating volume, space and forms. His first house, the Winslow House, Illinois 1893 had a very rigid, geometric and symmetrical front façade. But the rear façade was hardly recognizable from the front. Unlike the front’s boxlike appearance, the back was fragmented in all directions with rooms jutting out and stairs puncturing the roof. By the end of the decade he had cleared up his confusion about order-disorder to create the first of his Prairie House masterpieces, the Ward Willits House in the Chicago suburbs in 1902. His low-slung building had free-flowing interior-exterior spaces that looked out in all directions into the low-lying prairie landscape, using light screens instead of walls. The house was joined to the flat prairie site by a visible platform and had a series of cantilevered roofs hovering parallel to the ground. The free flowing interior space, with strongly defined axiality, was held together by a large central fireplace. 

Wright’s attempt to break the box had greatly improved with the Willits House but there was still a lot of walls remaining. His Robie House of 1909 succeeded in reducing the walls and creating a three-dimensional interweaving of space and geometric blocks. Wright had always emphasized the horizontal elements in his earlier houses. In the Robie House, the extended horizontal roofs and parapets gave dynamism and led the eye outwards to the landscape. This building with its deck-like terraces, rows of windows, pointed edges like that of a ship’s prow even gave it the image of a steamship. His design style was to later have a profound influence on a group of Dutch artists and architects who initiated the de Stijl movement in Europe.

ART NOUVEAU

Europe had no movement comparable to the Chicago School but the search for new forms was continuous and took two separate routes. Although all architects supported the “return to nature” for inspiration, some took it in the literal sense and produced works which were exotic, irrational and even extremely exaggerated referred to as Expressionism. The other group also found inspiration from the contemporary but looked to the machines not nature.

The trend that followed the biomorphic and sometimes geomorphic forms in design was termed the Art Nouveau. Art Nouveau (new art) was known by many names: Stile Liberty or Stile Floreale in Italy, Modernismo in Spain, Jugendstil and Sezession in Austria. It remained principally a surface decoration and did not have the force to redirect architecture and disappeared by 1905-10 after a short life. The movement tried to break away from the past and into modernism by using florid, sinuous lines suggesting the growth of plants. Iron was extensively used in interiors to achieve these curvilinear forms. In architecture, the biomorphic fantasy of Art Nouveau had three centers: Brussels, Paris and Barcelona.

One of the first to work in this style was Victor Horta who used whiplash designs in his Tassel House, Brussels 1892. In effect he was producing in three dimension what had essentially been done earlier in two dimension paintings. The design was limited to the interior and did not effect the box structure. He used wrought iron to create the long sinuous, biomorphic curves of spring-like strength and vitality. The iron work together with the whiplash patterns of the floor mosaic and painted walls and ceiling as well as the curving walls, stairs and ceiling created a typical flowing impression in the interior. Unlike the earlier Rococo designs which were Classical, intricate, gilded and symmtrical, Horta’s interior was open, transparent and asymmetrical, giving it a more natural look.

Hector Guimard used cast iron and wrought iron structures in the Paris subway design in 1900 using various sculpted and molded forms. The designs were less whiplash, suggesting some new form of life, partly biomorphic stalks and partly zoomorphic like some new form of insect.

Antoni Gaudi took the forms of Art Nouveau to extreme limits with his undulating stone walls, grotesque wrought iron balconies and strange forms on the roof in both Casa Batlo, Barcelona 1905-7, and Casa Mila 1905-10. His Casa Batlo is reminiscent of dinosaurs with railings resembling dinosaur bones and dinosaur figures on the roof. Similarly, his Casa Mila with its undulating surface, cave-like entrances and windows, balconies with sea weeds like railings resemble the ancient sea-ravaged rock cliffs near by. On the roof were strange guardian figure-like forms. He was a devout Catholic and he showed the greatest imagination in the design of the church of Sagrada Familia which could not be built beyond the south transept façade. The transept towers could have been influenced by the anthills he had seen in Africa. The arched doorway appeared as a melted down version of the Amiens Cathedral. Work on the church has again started quite recently. In reality, Gaudi’s work combined Art Nouveau and Expressionism.

By 1910 Art Noveau had fizzled out as its adherents shied away from all this organic exuberance. They started emphasizing on individualism, on architecture as a personal expression. This gave rise to Expressionism. The works of the Expressionists often tended to be escapist, visionary and festive.

EXPRESSIONISM

Expressionism was mainly a German movement which peaked in 1918-21. Soon after the war, because of economic deprivation, very little construction was taking place in Germany. The period was similar to time after the French Revolution when the unemployed Boullee and Ledoux created their fantasy designs. Since architects did not have to face the realities of the construction sites, they were free to build castles in the air. Some of the few works to be built were Einstein Tower outside Potsdam Germany 1920-21 by Erich Mendelsohn. Its structure was a strange combination of zoomorphic feline form and technology. It almost resembled the Sphinx with the forepaws, the ribbed torso and the observatory as the head with its far seeing nocturnal eyes. It was built of brick with a layer of concrete on the outside but its interiors were conventional. 

Poelzig’s auditorium, the Schauspielhaus, berlin 1919 had entrance halls with palmtree-like columns andgreen painted walls. The auditorium was made to resemble a cave with tiers of stalactites hanging from the ceiling which were painted red and had multicolored lights inside to suggest the glow of minerals. Bruno Taut depicted the crystal, a powerful symbol, in his Glass Pavilion 1914 at the Cologne Exhibition. Mies van der Rohe in 1919-21 produced a series of projects for prismatic glass-walled skyscrapers which would serve as a model for the skyscrapers of the mid-and-late-twentieth century.

The other school which rejected Art Nouveau’s unstructured amorphousness derived inspiration from the mechanical world and combined geometric abstraction with Classicism. An early example was the Glasgow School of Art 1897-1909 by Charles Rennie Mackintosh. It had large rectangular windows for the studios framed by severe masonry. The entrance was, however, eclectic and asymmetric.

In the late 1890s, a group of architects in Vienna were searching for an alternative to the flowery brand of Art Nouveau. Josef Maria Olbrich was one of these Modernists who built the Secession Building. The building was meant for exhibitions and had a skylighted interior surrounded by closed outer walls which were designed as geometric massing with both historical and non-historical decorations. The entrance reminded one of the Egyptian pylons. A spherical dome symbolizing the round laurel tree was placed above the entrance held in place by truncated piers.

Josef Hoffman, a close associate of Olbrich, was another Viennese architect who was obsessed with geometric forms. Their teacher, Otto Wagner, however was more functionalist, preferring high technology mechanomorphism. He had moved from historicism to Art Nouveau in the 1890s and one of his most successful buildings was the Postal Savings Bank in Vienna. Its vaulted interior of ferrovitreous material was derived from earlier railway sheds and the Crystal Palace.

Adolf Loos aspired for extreme geometric purism and did not think his colleagues did enough for Modernism. He was the first Modernist who openly opposed decorations in buildings. Until Loos nobody was against it in principle. His Steiner House Vienna 1910 was a stripped functionalist geometric building with simple rectangular windows which adequately represented his theory.

The properties of reinforced concrete were known much earlier but a viable system was developed only in 1890. A decade later after 1900, it became an architectural element. Engineer Francois Hennebique erected the first building in the 1890s made entirely of reinforced concrete where the floor and ceiling slabs were no longer passive members as in the past but structurally integrated into the system. This construction system later became the most common in the 20th century. Just as the Chicago School provided a viable skyscraper aesthetic to Jenny’s steel skeleton in the 1890s, Auguste Perret provided a valid appearance to ferroconcrete. 

The first building to use the slab-and-beam construction entirely of reinforced concrete was the Ponthieu garage Paris 1905 by Auguste Perret. Its façade starkly exposed the structural system and also presented a forceful composition, however, there were echoes of Notre Dame in its central rose window, subdivided square format, terminal gallery. Later Perret built the Le Raincy Church near Paris in 1922 using the same technique but with concrete vaults.

If Perret’s constructions were simple and unadventurous, Max Berg’s Jahrhunderthalle, a huge public hall, built in Breslau Germany in 1912-13 demonstrated reinforced concrete’s great versatility. The central dome was built of curved ribs suggestive of the Pantheon except that the central oculus was dark, light being obtained through the base of the dome. The dark circle suggested an iris of the cosmic sky. Although geometric in form, the building showed spirit of German Expressionism.

FUTURISM

The early 20th century also saw the rise of the Futurists who believed architecture had to be derived from the mechanical world. Visions of future industrial towns was started by a Milanese group called Futurists who were enthralled by the arrival of the Industrial Revolution in northern Italy around the 1900s. They were fascinated by speed and technology. “The ancients drew their inspiration from the natural world, we must find ours in the new mechanical world,” wrote Antonio Sant’Elia. In 1914 he prepared the Manifesto of Futurist Architecture where he declared that new buildings should not resemble anything of the past but must derive their forms from locomotives, racing cars, boats etc. nor must they be monumental and enduring. Instead, like the cars, boats and trains, buildings should be a transitory and expendable equipment of the Industrial Age. As for the buildings of the past, the Futurists did not believe in preservation and advocated complete restructuring of the earth’s surface as per the current needs. 

Not a single structure was produced but the ideas could be gathered from drawings by Sant’Elia in 1912-14. Since the essence of the machines was power and speed, Futurist architecture would be one of movement and buildings would be full of kinetic energy. Sweeping designs, bare of ornamentation and integrated with the urban arteries (road, rail and even airfield) full of criss-crossing pedestrian and transport bridges was the vision of the Futurists. Sant’Elia’s Citta Nuova project depicted tall skyscrapers with battered walls and external elevator shafts connected to buildings by bridges. Multiple levels of circulation passed through and connected the buildings.

Futurist concepts were too impractical and visionary to be implemented. As a result the movement died out in 1916 with the death of Sant’Elia and Boccioni in battle.
DEUTSCHE WERKBUND

Hermann Muthesius, a government official, was key in transplanting the English Arts and Craft movement to Germany but with very significant modifications in its doctrine. He advocated that machines must be accepted as a legitimate tool, mass production of consumer goods must be adopted and Maschinenstil or machine style must be created for that purpose. In 1907, he founded the Deutsche Werkbund, an association of manufactureres, artists, writers and architects, whose aim was to produce high quality industrial goods through the combined efforts of art, industry, craft and trade. The group was determined to fight the conservative trends in design and try to address the impact of mechanical production on the arts. 

The group was, however, undecided over how to uplift design craft and industry. One group like Bruno Taut believed in the individual genius of the architect to come up with the right solutions while the other group advocated the production of typical high quality designs by large firms where the products could be turned out mechanically in large quantities and distributed efficiently. In terms of architecture, this meant designing standard building elements, prefabricating them and using them as the basic building units.

In Germany several leading Modernist architects were appointed to head existing academies of art. The pivotal figure was Peter Behrens who attracted to his office three architects who were later to become the leading architects of the 20th century – Walter Gropius, Mies van der Rohe and Le Corbusier. Peter Behrens and his protegee Gropius followed the middle path. They accepted the materials and processes of industry but they also believed in the individual creativity of the architect. Behrens was the chief design consultant for AEG and he was responsible for designing everything for the company, including its stationary and logo. This represented the first important alliance between an architect designer and modern industry. One of his outstanding works for the company was the design of its turbine factory in 1909 in Berlin. It was the first industrial building to be successfully brought into mainstream European architecture. The factory made for machines and built from machine-made materials – concrete, metal and glass- even looked like a classical temple. The main hall was supported by a series of three-hinged arches already in extensive use in the 19th century bridges, railway stations and exhibition halls. The large interior hall designed for assembling turbines had column-free space to allow movement of cranes. In contrast to the earlier buildings, his factory building was not a steel cage or covered in historicist façade. It was a noble building with historical resonance, with hints of the Classical temple changed into modern form. Because the windows were recessed the arches formed a giant colonnade like the peristyle of a temple. The solid corner walls were suggestive of pylons supporting a pseudo-pediment which covered the vaulted ceiling. A huge glass curtain wall was hung in the front to denote its break from the past and promise of the future.

Behrens’ pupil Walter Gropius made a critical statement about his master’s turbine factory through his own design of Fagus Factory (shoe manufacturing) in 1911-13. He completely exposed the interior post-and-slab construction by using glass curtain walls. In place of the corner pylons and central glazing, Gropius put a solid entrance block in the center but left the corners open and transparent. Large horizontal glass panels were used in place of the small vertical panels. The Fagus Factory was more dramatic in its representation of the Machine Age and was meant to represent the ideal of Maschinenstil.

Unlike factories in Europe where production and assembly were being performed in different sections of the plant, in Detroit USA factories had three major demands. They required large, open, continuous space for assembly line production. They had to be built fast. And expansion had to be easy. Steel was the preferred material as it did not require the formwork and curing time of concrete. Finished shape on the outside was unnecessary as the plant needed to be extended as required. Long, one-storey, roof-lit space built on a repetitive, cellular unit of steel allowed continuous horizontal expansion.

