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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.
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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.
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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
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