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Introduction


This book is about the key ideas that have underpinned Western architecture from the time of ancient Greece to today. These ideas cover a variety of fields – from technology to decoration, from planning to craftsmanship, and from how to interpret the past to how to build for the future. They include the intellectual sparks that created medieval Gothic, notions that lay behind the idea of the garden city and the technological innovations that produced the skyscrapers.


The first half of the book covers the rich past of architecture from its roots in the style of the Greeks to the revolutionary developments of the late 19th century. It shows how architects and builders created not only a fund of historical styles – from classical to Gothic – but also all kinds of ideas – such as prefabrication and the garden city – that interest architects today.


The book’s second half begins with the big renewal of the 20th century. The modernism of the early part of the 20th century developed through an explosion of ideas, most of which stripped architecture and design of extraneous decoration and exploited materials such as concrete, glass and steel. From the sculptural forms of the expressionists, to the pared-down, functionalist, concrete-and-glass buildings of the International Style, architects turned their backs on the past. As a result, in the 1920s and 1930s, architectural ideas had never been so rich or so novel.


But great ideas provoke reactions and reinterpretations and the last few decades have seen countless new notions about where architecture should go next. The shocking forms of Archigram and deconstructivism, the irony and allusion seen in postmodernism and the new directions of green architecture have been among the varied results. They all point to a healthy pluralism in today’s architecture. Architecture has rarely had so much variety, or so much potential.


Philip Wilkinson










01The orders



In ancient Greece, probably around the sixth century BC, architects and stonemasons developed a system of design rules and guidelines that they could use in any building whose construction was based on the column. These guidelines later became known as the orders and they went on to have a huge influence, not only in ancient Greece and Rome, but also in later architecture all over Europe, America and beyond.


The orders are most easily recognized by their columns, especially by the capitals – the features that crown each column. The three Greek orders are Doric, with its plain capitals, Ionic, with its capital made up of volutes or scrolls, and the Corinthian, which has capitals decorated with the foliage of the acanthus plant. The simple Doric order was invented first, and some scholars believe that its design, used with such flair by Greek stonemasons, originated in timber building. Doric temples, such as the Heraion at Olympia, go back to c.590 BC. The Ionic appeared soon afterwards, while the earliest Corinthian columns date to the fifth century BC.


To these three the Romans added two further orders, the plain Tuscan and the highly ornate Composite, which combines the scrolls of the Ionic with the acanthus leaves of the Corinthian.


The entablature and proportions


There is much more to the orders than the columns and capitals, because what the column supports is also part of the order. Above the column is a lintel made up of three horizontal bands. First comes the architrave, which is usually quite plain; then the frieze, which may contain ornate sculpture; and on top of this the cornice, a moulded section that makes the transition between the horizontal part of the order and the roof or gable. Together, these three horizontal bands are called the entablature.


Proportions were also an important aspect of the orders. The height of a column, for example, was expected to be in a certain ratio to its diameter, so it did not look too long and spindly or too short and squat. So the height of a classical Greek Doric column was usually between four and six times its diameter at the bottom (the columns tapered slightly towards the top). There were also parameters for the depth of the entablature in relation to the column diameter, and so on.




Vitruvius and the orders







The Roman writer Vitruvius produced his handbook De architectura (On Architecture) in the first century BC. A practical treatise for architects, it deals in its ten books with many aspects of building – from materials and construction to specific building types. Vitruvius has much to say about the orders, dealing with their origins, proportions, details and application in buildings such as temples. In a memorable passage he describes how the three Greek orders – Doric, Ionic and Corinthian – represent, respectively, the beauty of a man, a woman and a maiden. Vitruvius’s book, much reprinted and translated from the Renaissance onwards, had a huge influence on the architects of later centuries when they revived the classical style.


[image: image]







Key characteristics of architecture







In addition to his work on the orders, Vitruvius also became famous for defining the key qualities at which an architect should aim when designing a building. All buildings, according to Vitruvius should have the qualities of firmitas (strength or durability), utilitas (usefulness) and venustas (beauty). Ever since, architects have kept these qualities in mind when planning their structures.





A set of ground rules


The orders, therefore, gave ancient architects a complete set of rules from which to design any building based on columns. For the Greeks this meant temples, monuments and other important public buildings. The Romans extended the use of the orders, applying them in different ways to their greater variety of building types, from basilicas to bath houses, but still using the basic design guidelines.


But the orders were only guidelines. Different builders and architects used them in different ways, so the scrolls on one Ionic temple differed in detail from those on another, and one craftsman interpreted the acanthus leaves of the Corinthian capital slightly differently from the next. Even the simple Doric order could vary quite a lot in its proportions.


So the architects of ancient Greece and Rome developed a system of architectural design and proportions that could be varied creatively and applied to a range of public buildings. It was a system that served them well, and one that makes buildings in this style instantly recognizable even today.


The origins of the orders


The orders may have evolved from construction methods used in carpentry before the Greeks learned to build in stone. The Doric order, for example, features slab-shaped details called mutules, which look like the ends of wooden rafters poking through the entablature. They further resemble woodwork because they are carved with details called guttae, which look like the pegs used by carpenters in the days before nails. The Roman writer Vitruvius, who wrote at length about the orders, took this view: ‘. . . in buildings of stone and marble, the mutules are carved with a downward slant, in imitation of the principal rafters.’


It is also possible that early Greek masons were influenced by Egyptian architecture. Some of the columns on certain Egyptian temples, such as the shrine of Anubis at the Temple of Hatshepsut at Deir al-Bahari, are similar in many ways to Doric columns.


A lasting influence


However it originated, the method of building using the orders was hugely influential. The Renaissance architects of Italy, the Palladians of 17th-century England, and the neoclassical architects of the 18th and 19th centuries all over the world drew on the Greek orders. The orders represent one of the most enduring ideas in architectural history and there are still neoclassical architects using them in their designs today.


the condensed idea


Ground rules for columns










02Roman engineering



Roman architecture was distinctive because it brought highly developed engineering skills to bear on large-scale buildings. The Romans made huge strides in engineering, building great aqueducts, large temples, amphitheatres and other structures, some of which are still standing. They did this with the help of materials such as concrete and with innovative structures such as vaults and domes.


The Romans borrowed heavily from the Greeks in many aspects of their culture, including architecture. They built temples that looked like Greek temples, surrounding them with rows of columns built according to the orders. But the Romans made advances in engineering and building technology, and it is in these areas that they developed some of the most long-lived architectural ideas.


Roman concrete


Probably their most influential idea was concrete, which is easy to think of as a modern invention even though it has been around since Roman times. In fact it was not strictly a Roman idea – both the ancient Greeks and the people of Campania (the part of southern Italy where Greeks and Etruscans had settled) were using mortar in their stone walls at least as far back as the fourth century BC. But the Romans were good at picking up an idea and running with it.


Concrete was the perfect material for a fast-growing empire, where buildings needed to be put up at speed. When they wanted to build a thick, solid wall quickly, Roman builders used a mixture of rubble mixed with concrete, facing it with brick or dressed stones – the result was cheap, fast to build and very strong. Concrete was also ideal for building the curved shapes – especially those of vaults and domes – that the Romans liked so much. And the Romans developed a way of making a very special kind of fast-setting, water-resistant concrete that was ideal for building bridge piers.


Pozzolana


Concrete has been described as a mortar that is mixed with small stones to create a solid, hard mass. It is normally made up of three elements: the aggregate (sand plus stones), the cement (a binding material) and water. The magic was in the binding material, and the Romans discovered an especially effective one – a mixture of lime and a type of volcanic ash known as pozzolana.


Pozzolana came from the hills around the Bay of Naples, the area known as Puteoli or Pozzuoli. The Romans regarded pozzolana with awe and there are descriptions of its properties in the writings of both Pliny (Natural History 35.166) and Vitruvius, who, in his treatise on architecture, points out its key qualities: ‘This material, when mixed with lime and rubble, not only furnishes strength to other buildings, but also, when piers are built in the sea, they set under water.’ And Vitruvius was right. Roman concrete is so strong that, a thousand years after they were built, and after the masonry facing has been robbed or weathered away, the concrete cores of many Roman buildings still survive.


Spanning rivers


So concrete made with pozzolana was ideal for bridge building. This was important because stone bridges were very difficult to build without fast-setting concrete. In fact, most bridges before the Romans were either very small-scale stone-clapper bridges across streams or wooden structures that had a limited life. So Roman concrete transformed bridge building.




Roman vault-building







Creating the precise curves needed to build a vault is a difficult business, especially if you only have stones and ordinary mortar to build with. You have to put up supporting timber formwork, known as centring, cut each stone very carefully and precisely and then lay the stones on top of the timber. Only long afterwards, when the mortar has set hard, can the centring be removed. With concrete, however, the centring could be much lighter in weight and there was less skill involved in building the vault above it. Since the concrete set quickly, the centring could be removed sooner and the job finished faster.





Arches and domes


But concrete’s usefulness went further than this, taking Roman architecture in directions unthought of by the Greeks. In particular, it was ideal for creating structures that were curved. Domed buildings, such as the great temple of the Pantheon in Rome or the vast imperial bath-houses, vaulted buildings such as the Romans’ great basilicas and all types of arched structures, were made much more feasible with the use of concrete.




The Pantheon







One of the greatest of all Roman buildings is the Pantheon (below), a temple to all the gods, built in the centre of Rome itself. The Pantheon is a circular building roofed with a dome and the interior of the dome, with its pattern of recessed squares (an effect called coffering) is stunningly beautiful. None of this could have been achieved without the careful use of concrete, the main material of the dome. In particular, the builders varied the aggregate used in the concrete, using heavy travertine and tufa for the foundation and the walls up to the first cornice; lighter brick and tufa for the next level; then brick alone; and finally in the topmost part of the dome an even lighter material, volcanic pumice.
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None of these structures was a Roman invention – the Greeks had built domes and vaults before the rise of Rome. But what was significant was the way in which the Romans extended and developed their use, creating vast domes, such as the one roofing the Pantheon, and huge arched structures. It was the Romans, devoted to building and determined to make ever larger and more magnificent monuments, who made these types of structures into great architectural ideas and developed their potential. They transformed the architectural scene.




. . . they were naturally devoted to building and that was the favourite extravagance of the rich.


J.C. Stobart, The Grandeur That Was Rome





the condensed idea


Strength through concrete










03Gothic



In the 12th century, a monk called Suger was elected abbot of his monastery of St Denis, north of Paris. He decided to rebuild his church, starting at the east end. He gave the building a new choir and seven chapels radiating around the east end, each with two large, glittering stained-glass windows. The pointed arches, stone vaults, flying buttresses and large colourful windows were the key features of a new style of architecture that became known as Gothic. Soon, Suger’s innovations would be copied all over France and the rest of Europe.


What was the thinking behind Suger’s new way of building? The abbot had a love of brightly coloured stained glass, glittering metalwork, jewelled reliquaries and similar objects. For many people, however, such lavish objects of display were inappropriate for a monastery – monks took a vow of poverty, after all. For Suger, though, brightness and light had their roots in Christian theology.


Rooted in the Bible


Suger read deeply in the Bible and the writings of the church fathers. He sought out Old Testament descriptions of the Temple of Solomon, writings by saints and accounts by early churchmen that described the spiritual properties of religious imagery. And he no doubt reread biblical passages, such as the one in St Paul’s Epistle to the Ephesians, which sees the Christian community as a fellowship with the saints and the household of God himself.


Suger saw his church as an image of God’s kingdom. But how was such a place, pervaded by the presence of God himself, to be imitated on Earth? Suger took his cue from Christian writers who portrayed God in terms of his light. So the book of Revelation describes Heaven in terms of rainbow-like light and crystal and the writings of Dionysius the ‘pseudo-Areopagite’ portray all visible things as lights that reflect the light of God.


Building with light


So the abbot asked for a church flooded with coloured light from large stained-glass windows, windows so large that there was virtually no wall left, and so tall that most of the building, from floor to ceiling, was glass. When the new parts of Suger’s church were finished, light flooded into the building from east and west, bathing the whole interior in a brightness unknown in previous churches.




Tracery







As the medieval masons mastered the new way of building, they designed larger and larger windows and new ways of dividing up each window into a series of panels (known as lights) into which the glazier could insert stained glass. The design of the stonework, often highly intricate, is known as tracery (because the designs were drawn out in chalk on a tracing floor before being transferred to wood templates that the mason could follow). Tracery became more and more elaborate as the Middle Ages progressed.





This stunning effect was achieved with a new system of construction. In the previous generation of churches, the arches had been semicircular, like those of the Romans. But at St Denis and the other medieval churches that followed it, the arches, the tops of the windows and the vault ribs were pointed. This made them seem to reach upwards towards Heaven, a powerful symbolic gesture.




Bright is that which is brightly coupled with the bright, and bright is the noble edifice which is pervaded by the new light.


Abbot Suger





Pointed arches have a structural benefit, too. With the old semicircular arches, the width of the opening they span is always exactly twice the height, and this makes them very inflexible when it comes to vaulting. Pointed arches, by contrast, can be designed with different width-to-height ratios, which makes it much easier to vault rectangular and irregular spaces.


A stone skeleton


So in Gothic, the stonework becomes an elegant, pointed-arched skeleton made up of pillars, shafts, window mullions and vault ribs. Everything is pointed, and all the moulding profiles match so that the entire structure is harmonious. At wall level the spaces between the skeleton are mostly filled with glass; up in the ceiling, the parts between the ribs are filled with stone. The resulting light-filled interior is enclosed in a structure of almost magical airiness.


But there was a problem. A light network of pillars and shafts is not a very good support for a stone-vaulted ceiling. The weight of the stones up above creates an outward thrust, which tends to push the tops of the walls apart and, left to its own devices, would lead to the collapse of the entire building. The inspired invention of flying buttresses dealt with this structural concern.




Flying buttresses







A cross-section of a typical Gothic cathedral shows how the weight of the stone vault and its outward thrust are held in check by the massive masonry of the flying buttresses on the outside of the building. The flying half-arches of each buttress turn the thrust from an outward-pushing force into a vertical one, sending it down, though the mass of masonry, towards the ground. None of this massive structure is visible from the inside of the building, which is dominated by the pointed arches and large windows.


[image: image]





A lasting style


The combination of spiritual vision and engineering skill combined to make the Gothic churches of the Middle Ages. This new way of building, so successful at St Denis, spread across France, to England and to the rest of mainland Europe. Masons devised different ways of designing Gothic details, but the style survived, in various modified forms, to the end of the 15th century, and was revived in the 18th and 19th centuries. For many, Abbot Suger’s vision still defines what a church should look like.




Now therefore ye are no more strangers and foreigners, but fellow citizens with the saints, and of the household of God; and are built upon the foundation of the apostles and prophets, Jesus Christ himself being the chief corner stone.


Ephesians 2: 19–20





the condensed idea


Reaching towards heaven










04Renaissance



The ‘Renaissance’, coming from the Italian word for rebirth, was one of the most far-reaching cultural movements of all time. It began in Italy when artists, funded by a rich class of merchants, aristocrats and guilds, made a break with the recent past and began to revive the classical artistic values of the ancient world. The result was a revolution in painting, sculpture and architecture in the rising Italian cities of the 15th century, first of all in Florence. The movement spread across Europe, transforming architecture as Gothic was left behind and different forms of classicism were taken up in its place.


A new approach to the classics


There was nothing new with studying the ancient world. The literate classes – mainly the priests and monks – had read the ancient writers through the Middle Ages and they had used Latin as the language both of scholarship and of international communication. But they engaged mostly with the philosophical and theological side of the ancient writers. The change in the Renaissance was to read and value these writers and look at their art for its own sake.


In the visual arts, this meant a new naturalism of representation, together with a new ‘humanism’ – in other words, a stress on the importance of humankind in the scheme of things. This did not mean leaving behind the values of Christianity. Far from it. But it was an acknowledgement that human beings could bring something worthwhile into the world – works of art that were dignified, harmonious, well proportioned and so on.


This more human-based approach was allied with advanced and eye-opening theoretical studies of subjects such as geometrical perspective and proportions. In architecture it meant a return to a version of the classical style, and a new examination of classical writings about architecture, proportions, ornament, construction and allied subjects – especially of the work of the Roman writer Vitruvius.


Writers and printers


The Renaissance coincided with the invention of printing with movable type, and one effect of this was to make editions and translations (and ‘corrected versions’) of Vitruvius widely available. These added illustrations to the text, making it clearer and effectively updating it, rendering it more relevant to 15th-century needs.


In addition to the translators, many artists, architects and scholars published their own ideas on architecture and building. The first to do so was Leon Battista Alberti, a great architect, writer, painter, mathematician and scholar who also wrote about painting and sculpture. Alberti’s De re aedificatoria (1452 and further editions) was arranged in ten books (as was Vitruvius’s work) and covered subjects ranging from plans and structures to ornament and, of course, the orders. It also promoted ideas such as decorum (building in a manner appropriate to a structure’s purpose) and civitas (civilization based on the city).


Orders and plans


Various key elements emerged from these editions of Vitruvius and in books such as Alberti’s. Above all, of course, the orders (see pp. 4–7) were described and illustrated to give architects a visual vocabulary for classical buildings. Because Vitruvius was a Roman writer and the Renaissance first flowered in Italy, all five Roman orders (Tuscan, Doric, Ionic, Corinthian and Composite) were shown, not just the original Greek trio.




Organizing Vitruvius







Renaissance readers felt that the text of Vitruvius’s book was not very well organized, so most Renaissance writers took what they thought most useful from his work and tried to present it in a more coherent way. Alberti, for example, presented his work De re aedificatoria in ten books, in conscious imitation of Vitruvius. But he emphasized certain key ideas of the Roman writer to make his own theories clearer and more consistent. Alberti laid particular stress on the three key qualities that Vitruvius said a building should display: utilitas (usefulness), firmitas (strength) and venustas (beauty).







Vitruvian proportions







The Roman writer Vitruvius had put forward the notion that the orders were related to human form – Doric was manly, Ionic was like a woman and Corinthian like a girl. Renaissance theorists took this further, relating the proportions of the human body to geometry with the ‘Vitruvian man’. Vitruvian man was portrayed by many artists – the version by Leonardo da Vinci is the most beautifully drawn. His poses and precise proportions vary (his legs sometimes together, sometimes apart, sometimes widely splayed, for example), but whatever the exact geometry he is made to illustrate, his popularity reveals how the human form was central to Renaissance ideals and proportions.
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In addition, sample buildings, reconstructed from the words of the ancients and extant ruins, were illustrated. As with the orders, architects were given a set of models and plans on which to base their own designs – converting an illustration of an ancient temple into a church, for example. Sometimes these illustrations were far from accurate. But their basis in geometry and the combination of plans and perspective views included gave architects plenty to think about and adapt to their own uses.




. . . the harmony and concord of all the parts achieved in such a manner that nothing could be added or taken away or altered except for the worse.


Alberti, on beauty





Italy and beyond


This new consciousness of classicism and classical proportions transformed architecture, first of all in Italy. The first great architect of Renaissance Italy was Filippo Brunelleschi, who is most famous for designing the great dome of Florence Cathedral. His other buildings, such as the delicate Pazzi Chapel and the more monumental S. Spirito, both in Florence, are more classical. Alberti is the other great early Renaissance architect, his most famous buildings being the Tempio Malatestiano in Rimini and the cavernous church of S. Andrea, Mantua, which has a west front like a Roman triumphal arch. Buildings such as these proved an inspiration for further generations of Italian Renaissance architects in the late 15th century and beyond, and for builders from further afield as Renaissance ideas spread through Europe during the following decades.


the condensed idea


Classical architecture reborn










05Palladianism



Andrea Palladio was one of the most influential architects of all time. His distinctive, severely classical style was developed in 16th-century Italy, but it influenced architects all over Europe and in America for more than 200 years. The proportions, symmetry and grand entrance porticoes of Palladian buildings still seem to exude an aura of classical authority.


The architecture of the Renaissance, with its grounding in the orders and the ideas of Vitruvius, dominated the cityscapes of Italy in the 15th century and throughout the 16th. Renaissance architects such as Bramante and Alberti had a huge influence in Italy and beyond, as did Michelangelo, whose buildings formed just a part of his huge achievement. But in the 16th century another architect, Andrea Palladio, came to have a still broader influence.


Architect and writer


Palladio was born in Padua and first worked as a stonemason in Vicenza. Here he caught the eye of a humanist aristocrat, Giangiorgio Trissino, who educated him and took him to Rome to study the buildings of the ancient Romans. Back in Vicenza and the surrounding region he was soon designing palaces and country houses for the northern Italian nobility. In addition he became a writer, recording the ancient buildings he saw in Rome in Le antichità di Roma (the first proper guidebook to the city’s Roman remains) and publishing I quattro libri dell’architettura (The Four Books of Architecture), which became one of the most influential architectural textbooks of all time.


Like his predecessors Alberti and Bramante, Palladio was a classical architect heavily influenced by the ideas of Vitruvius and the buildings of ancient Rome. But his buildings had several key features that were widely imitated later – his plans were meticulously symmetrical, his proportions were based on the principles of musical harmony and, since no Roman houses survived for later architects to copy, he created his own special form of house – the villa – with frontages based on Roman temples.


There was a ready clientele for Palladio’s buildings in northern Italy. He designed many buildings in Vicenza, from palazzi to the famous Teatro Olimpico, a theatre with a built-in stage set (designed by Palladio’s follower Scamozzi) based on a perspective view of an ideal Renaissance city. But most famous were his villas, country houses in the Veneto region of Italy, buildings that were copied widely. He also built churches in Venice. But because of his writings, his influence spread far beyond northern Italy.


The style spreads


The first great Palladian was the English architect Inigo Jones. When Jones went to Italy, which he visited twice, he explored the ancient monuments with Palladio’s guidebook in his hand. Back in England he determined to bring classical architecture to a London still full of timber-framed houses. Two of his London designs especially, the Banqueting House in Whitehall and the Queen’s House at Greenwich, show his success. The Queen’s House, in particular, with its rather severe symmetry, pale stone and formal layout, must have shocked Londoners. But after it, English architecture was never the same. In one form or another, classicism remained a powerful force in England until the 20th century.


Under the auspices of the successful classical architect Elias Holl, Palladian ideas spread to Germany. The style also became fashionable in Holland, in the work of Jacob van Kampen, architect of the Mauritshuis, The Hague, and the grand Town Hall (later the Royal Palace) of Amsterdam. Like Jones and Holl, van Kampen had been to Italy and there he had probably met Vincenzo Scamozzi, an architect who had known Palladio and who completed several of Palladio’s works, including the Teatro Olimpico, on the master’s death.




Vitruvius is my master, Rome is my mistress, and architecture is my life.


Andrea Palladio





These 17th-century Palladians were influential, but the ideas of Palladio had even more impact in the 18th century, especially in Britain, where architects such as Colen Campbell and Lord Burlington were especially attracted to Palladio’s villas, and two very close imitations of the Italian’s Villa Capra, near Vicenza, were built at Mereworth Castle, Kent, and Chiswick House, London, which Burlington built to show off his art collection. Many other symmetrically planned, severely classical, portico-fronted houses appeared, cementing Palladio’s influence in Britain in the first half of the 18th century. Germany and Russia caught the bug of Palladianism from Britain and the movement also influenced Thomas Jefferson, architect and president of the USA. From small beginnings in part of northern Italy, the reach of the Palladian style had become global.




The villa







Palladio’s villas are compact country houses outside Venice, built mostly for the younger sons of Venetian nobles. They were working farms, centred on houses of unsurpassed elegance. The entrance façade of a Palladian villa is dominated by a large columned portico. This is because Palladio had read in Vitruvius that Greek temples were based on house design. So Palladio thought that ancient Greek houses (which do not survive) must have looked like ancient Greek temples (which do) and therefore his own classical houses should be fronted with porticoes. Another key element of villa design was symmetrical planning. This meant that a room on the right was mirrored by an identically sized and shaped room on the left, and so on. Some of Palladio’s houses, such as the famous Villa Capra (below), are so symmetrical that they even have an entrance portico on each of the four sides.
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Translating Palladio







The Palladian revival was fuelled in part by numerous translations of Palladio’s books, which came out in England during the 18th century. The first was by an architect from Venice who settled in England, Giacomo Leoni, whose English translation of Palladio’s I Quattro libri came out in 1716. But in 1738 a more accurate translation appeared. This was by Isaac Ware, a follower and protégé of Lord Burlington. Ware’s accuracy and his connection to Burlington made his translation the one approved by the Palladians in Britain.





the condensed idea


Symmetry and harmony, porticoes and villas
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