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John Mansbridge’s Graphic History of Archi-
tecture is a unique work. That a single volume
should cover the whole of Western architec-
ture, from its Greek and Roman origins to
its present-day development in Europe and
the United States, is remarkable enough; but
what distinguishes the book from other
studies is its uncompromisingly visual ap-
proach. The illustrations not only supple-
ment the text, but reveal the changing
pattern of European building over the cen-
turies. {

The combination of plans and elevations and
the use of cutaway and isomectric drawings
show, in a way that neither words nor even
photographs could do, the three-dimensional
form and dynamic construction of buildings.
In particular the author emphasizes the close
interaction, in every agc, between technique
and style. The book’s format is generous and
the illustrations are both large and numerous;
in all some 2,000 individual drawings—of
buildings, ground plans, and architectural
details—are included. Equally important,
the format provides ample scope for com-
parative drawings spread across facing pages,
which show, at a single glance, the gradual
transition from one style to another, as from
Romanesque to Perpendicular Gothic or
from Renaissance to Baroque. In this way
the reader can appreciate both the differ-
ences and the continuity between successive
periods.

Architecture does not exist in a cultural or
social vacuum, and Mr. Mansbridge also
explains the historical conditions that called
for buildings of a specific type and the
economic and artistic forces that influenced
their design by means of maps, time charts,
and other graphic material, as well as a brief
introduction to cach main period. But, above
all, Mr. Mansbridge stresses the decisive part
played by the technical knowledge and the
materials available at a particular time and
place. The combined effect of new techniques
and matcrials on design is highlighted in the
section on contemporary architecture.

Continued on back flap
















Preftace

This work 1s designed as a visual textbook for students and as an introduction and guide for the general
reader. Certain omissions have necessarily had to be made because of the vastness of the subject, but
author, publisher and printer have done everything possible to make both the format and the reproductions
clear and vivid.

Drawings and diagrams have been used in preference to photographs in order to give as clear a picture
as possible of the three-dimensional form and the construction of buildings. Particular use has been
made of drawings spread across facing pages : these double spreads, with comparative plans and elevations
(drawn to the same scale whenever possible), show the transition from one style to another, for example
from Romanesque to Perpendicular Gothic or from Renaissance to Baroque. (Scales or buildings are
given in English feet, e.g.| 120.)

Brief introductions, with maps and time-charts, indicate the historical backgrounds which have
generated the need for specific kinds of buildings ; similarly attention is paid to the materials available,
which determines the nature and final form of each construction.

In the preparation of this volume I have received assistance of one kind or another from so many
people, not least from my students over the years, that it would be invidious, were it not impossible, to
attempt to mention them all individually. But I should like to take this opportunity of acknowledging my
considerable debt to Choisy, whose magnificent drawings have formed the basis of my own work ; I also
want to thank especially Brian Batsford for his initial enthusiasm for the project, Peter Kemmis Betty tor
his patient edltmg and many helpful suggestions, and finally Mary Llizabeth Scaping. Not only did she
provide great assistance with the lettering of the drawings, but without her constant encouragement the
work would never have been completed. To her the book 1s dedicated.

Forest Hill John Mansbridge
January 1967
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Abbeville, St Riquier, 71, 82
Aegina, Temple of Aphaia, 37, 38, 41
Aetolia, Sanctuary of Thermum, 36
Agrigentum, Temple of Zeus Olympius, 37
Aix-la-Chapelle Cathedral, 75
Alfeld-an-der-Leine, Fagus Factory, 174
Amesbury, Wilts, 141
Amiens Cathedral, 92, 101
Anet, Chiteau d’, 130, 141
Angouléme Cathedral, 83
Annaburg, S.Anna, 111
Argive Heraeum, House or temple, 44
Arles, Theatre, 53
Assyria, Palace of Sagon I1 Khorsabad, 25
Ziggurat, 2§
Asturia, S.Maria de Naranco, 71
Athens, 34, 38, 39
Acropolis, 42, 43
Choragic Monument, 39, 47
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Church, Daphni, 75
Little Metropole Cathedral, 78
Olympieum, 39
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Parthenon, 34, 37, 42, 46, 154, 158
Propylaea, 42
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Theseion, 38
Tower of the Winds, 39, 47
Aurillac, Truyere Bridge, 177
Australia, project for Cathedral, 187
Autun, Porte S. André, 66
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Babylon, 26
Baltimore, Washington Memorial, 166
Barcelona, Casa Battlo, 164

Casa Mila, 165

German Pavilion, International Exhibition,

174

Giiell Colony Chapel, 164

Parc Giell, 164

Sagrada Familia, 165
Bartlesville, Oklahoma, Price Tower, 171
Bassae, T'emple of Apollo Epicurius, 37
Bath, 153

Prior Park, 154
Baton Rouge, Louisiana, Union Dome, 190
Bear Run, Pennsylvania, Falling Water, 171
Beauvais Cathedral, 101, 158
Berlin, A.E.G. Turbine Factory, 173
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Altes Museum, 172
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Schauspielhaus, 172
Wertheim Store, 172
Berne, Schwandbach Bridge, 179
Birkenhead, Woodside Station, 162
Birnom ,Tugendhat House, 183
Blenheim Palace, Oxfordshire, 141, 149
Boothby Pagnall Manor House, 104
Boston, U.S.A., Commercial block, 168
State House, 166
Trinity Church, 167
Bourges, House of Jacques Coeur, 107
Bramshill House, Hants, 140
Brazilia, Cathedral, 187
Brenta, Villa on the, 129
Breslau, Jahrhunderthalle, 173
Bristol, Clifton Suspension Bridge, 160
Bruchsal, Episcopal Palace, 135
Brussels, Cast-iron structure, 163
Phillips Pavilion, 187
Buffalo, U.S.A., Guarantee Building, 169
Larkin Administration Building, 170
Burghley House, Northants, 141
Burgos Cathedral, 93
Byzantium, 68, 74

Caen, Abbaye-aux-Hommes, 82
S.Trinité, 84
California, ‘Usonian’ House, 183
Cambridge, Gonville and Caius College, 141
King’s College Chapel, 99
Canterbury Cathedral, 88, 98
Caprarola, Palazzo Farnese, 127
Cardona, S.Vicente de, 71
Castle Hedingham, Essex, 105
Castle Howard, Yorks, the Mausoleum, 105
Catalonia, Ripoll Abbey, 82
Caussade, 13th century town house, 106
Cefalu Cathedral, 84
Cerrato, S.Juan de Banos, 70
Chambord, Chiteau de, 132
Chandigarh, India, Palace of Justice, 181
Charleston, St Michael, 166
Charlottesville, Monticello, 166
University of Virginia, 166
Chartres Cathedral, 100-101
Chéteaudun, 13th century town houses, 106
Cheltenham, Regency Villas, 160
Chicago, Auditorium Building, 168

Chicago—Continued
Carson, Pirie and Scott Store, 169
Convention Hall, 175
Fair Building, 163
Ilinois Institute of Technology, 174
Lake Shore Flats, 175
Leiter Building, 168
Marshall Field Store, 168
Reliance Building, 168
Robie House, 170
Transportation Building, 167
Chorin Abbey, Germany, 110
Cicogna, Palazzo Thiene, 129
Claremont, Surrey, The Belvedere, 154
Clermont-Ferrand, Notre Dame-du-Port, 89
Cluny Abbey, France, 83
Cnossus, Palace of Minos, 32
Coalbrookdale, Iron bridge at, 157
Cologne Cathedral, 165
Factory, Deutscher Werkbund Exhibition,
174
Conisborough Castle, Yorks, 104
Constantinople, S.lrene, 75
S.Saviour, 75
SS.Sergius and Bacchus, 74
S.Sophia, 74, 79
Conway Castle, 105
Cothay Manor, Somerset, 105
Courcy, Chiteau de, 106
Craigellachie Bridge, 157

Delos, Stone-built house at, 45
Dessau, Bauhaus Buildings, 175
Die Wies, S.Germany, 136
Dinkelsbiihl, S.George, 111
Dresden, The Zwinger, 135
Durham Cathedral, 81, 83, 87

Easton Neston, Northants, 141
Edinburgh, High School, 155
Egypt, Pyramids, 15-18
Temples, 16-23
Tombs, 17, 22, 23
Eleusis, Telesterion, 4.4
Ely Cathedral, 96, 97
Ephesus, The Library, 67
Temple of Artemis, 36
Epidaurus, Tholos, 39, 47
Esher, Surrey, Vanbrugh’s House, 148

Florence, Campanile, 109
Cathedral, 93, 109, 114, 124
Municipal Stadium, 184
Palazzo Medici-Riccardi, 126




Florence —Continued
Palazzo Rucellai, 126
S.Maria Novella, 120
S.Miniato, 71, 82, 84, 120
S.Spirito, 114, 122
Fonthill Abbey, Wilts, 155
Forth Bridge, 161
Frankfurt, Market Hall, 186
Freiburg Cathedral, 110

Garches, Villa Stein, 180
Germigny-des-Prés, Oratory, 71
Gernrode, S.Cyriakus, 82
Glasgow School of Art, 161
Gloucester Cathedral, g8
Granada, Alhambra, 139
Cathedral, 138
Charterhouse, 139
Greece, 30-47
building methods, 33, 40-3
Heraeum, 36
Lion Gate, Mycenae, 33
Palace of Agamemnon, 33
Palace of Minos, 32
Parthenon, 34, 37, 42, 154, 158
Refinements, 46
Sanctuary of Thermum, 36
Temples, 34-7
“Tiryns of the Great Hall’, 32
T'reasury of Atreus, 33
Greenwich, Charlton House, 140
Hospital, 148
Queen’s House, 141, 142, 148
Vanbrugh Castle, 148

Halicarnassus, Mausoleum, 150
Hampton Court Palace, 140
Hardwick Hall, Derbyshire, 141
Harlech Castle, 105
Hawaii, Kaiser Aluminium Dome, 190
Heidelberg Castle, 134
House, 143
Highland Park, Illinois, U.S.A., Willet’s
House, 170
Hildesheim, Romanesque architecture at, 84
Holkham Hall, Norfolk, 153

Impington, Village College, Cambs., 161

Jena, Planetarium, 186
Jumiéges, Romanesque at, 84

Kattowitz, Foundry at, 173
Kedleston Hall, Derbyshire, 156

Laon Cathedral, g5
Larissa, additions to a palace, 44
Leipzig, Market Hall, 186
Leén, S.Miguel de Escalada, 71
Lichfield Cathedral, 97
Lincoln Cathedral, 94, 98
Linderhoff, Schloss, Bavaria, 172
Little Wenham Hell, Suffolk, 104
Liverpool Roman Catholic Cathedral, 161
London:
Bank of England, 155, 156
British Museum, 160
Burlington House, 152

London—Continued
Carlton House, Terrace, 157
Chiswick House, 152
Covent Garden Piazza, 143
Crystal Palace, 158, 160, 163
Goose Pie House, Whitehall, 148
Grosvenor Square, No. 26, 157
Heal and Son Store, 161
Houses of Parliament, 158, 160
Newgate Prison, 155
Old St Paul’s, 143, 144
Peter Jones Store, 161
Regent Street Quadrant, 157
Royal Festival Hall, 161
St Anne, Limehouse, 150
St Antholin, 147
St Bride, Fleet Street, 146
St George, Bloomsbury, 150
St James, Garlickhythe, 147
St Katharine’s Dock, 157
St Martin-in-the-Fields, 151
St Mary Abchurch, 147
St Mary-at-Hill, 147
St Mary-le-Bow, 146
St Mary Woolnoth, 150
St Pancras Church, 155
St Pancras Station, 160
St Paul’s Cathedral, 19, 115, 125, 144,

145, 158, 161

St Paul’s, Covent Garden, 143
St Paul, Deptford, 151
St Stephen, Walbrook, 147
Somerset House, 140, 155
Victoria Station, 162
Whitehall Palace, Banqueting Hall, 143

Liibeck, Marienkirche, g2

Madrid, Escurial, 115, 138
Race Course, 186
Maisons, Chiteau de, 132
Manchester Central Station, 162
Cotton Mill, 157
Mantua, S.Andrea, 114, 120, 122
Palazzo de T¢, 126
Marburg, S.Elizabeth, 110
Maria Laach Abbey, Germany, 83
Marseilles, Unité d’Habitation, 181
Menai Straits Suspension Bridge, 157, 158
Mereworth Castle, Kent, 141, 152
Messina, S.Gregorio, 121
Mexico, Chapel at Morelos, 189
Church at Monterrey, 189
Church of the Miraculous Virgin,
Narvarte, 188
Cosmic Pavilion, 186
El Altillo Chapel, Coyoscan, 188
Exchange Hall, 187
‘Hypar’ umbrella warehouse, 188
Hyperbolic Paraboloid, 159
Linda Vista, 188
Xochimilco, Restaurant at, 189
Milan Cathedral, 108
S.Ambrogio, 81, 83
Miletus, 44
Bouleuterion, or Council Hall, 45
Moscow, Monument to the Third Inter-
national, 159

Moscow—Continued
Project, Palace of the Soviets, 180
S.Basil, 75

Munich, Propylaeon, 172

Miinster Town Hall,111

Mycenae, Agamemnon’s Palace, 33
Lion Gate, 33
Treasury of Atreus, 33

Newport, Rhode Island, Redwood Library,
166
New York, Brooklyn Bridge, 167
Ellis Island, 191
Empire State Building, 159, 169
Guggenheim Museum, 171
Lever House, 169
Seagram Building, 169
Trinity Church, 166
T.W.A. Terminal, Kennedy Airport, 190
Woolworth Building, 167
Project, World’s Fair, 167
Nimes, Aqueduct, 53
Temple, 166
Temple of Diana, or Nymphaeum, 58
Norwich Cathedral, g9
Noyon Cathedral, 100

Oak Park, Illinois, Unity Temple, 170

Olympia, The Heraeum, 36

Oppenheim, S.Catherine, 111

Orange, Arch of Tiberius, 67
Theatre, 61

Orbetello, Hangar at, 184

Orford Castle, Suffolk, 104

Orvieto, Hangar, 183

Ostia, Insula, or block of flats, 63

Oxford, All Souls’ College, 154
Radcliffe Camera, 151

Paestum, Temple of Demeter, 38
Paris, Bibliothéque Nationale, 176
Church of the Madeleine, 176

C.N.LT. Exhibition Hall, 187
Eiffel Tower, 158, 163, 177
Galerie des Machines, 163
Invalides, 115 125, 131
Louvre, 132, 133
Metro Entrance, 176
Notre Dame, 92, 95, 100
Notre Dame du Raincy, 177
Opéra, 176
Panthéon (S.Généviéve), 131
Rue Franklin flats, 177
S.Denis, Abbey of, 89, g1,
S.Germain-des-Prés, 84
S.Gervais, 130
S.Jean de Montmartre, 177
Sorbonne, Church of the, 130
Thuileries, 132
Unesco Conference Buildings, 186
Pasadena, Calif., Millard House, 170
Penshurst Place, Kent, 105
Pergamum, Upper Citadel, 45
Perigueux, S.Front, 75
Persia, Palaces: of Chosroes, 29
at Ferouzabad, 29, 74
at Persepolis, 27



Persia—Continued
at Serbistan, 28
Peterborough Cathedral, 83, 95, g6
Petra, Rock-cut Tomb of Khazna, 67
Philadelphia, Bank of, 166
Exchange, 167
Phoenix, Arizona, House at, 183
Pierrefonds, Chiteau de, 107
Pisa, Baptistery, 83
Campanile, 83
Cathedral, 82, 84
Pitzhanger Place, Middlesex, 156
Plano, Illinois, Farnsworth House, 183
Poissy, Villa Savoye, 182
Poitiers, Notre Dame la Grande, 84
Pompeii, House of Pansa, 62
Potsdam, Einstein Tower, 173
Priene, Agora, or Market Place, 45
City plan, 45
Hellenistic Theatre, 60
House, 45

Quincy, U.S.A,, Crane Library, 167

Racine, Wisconsin, .Johnson Wax Factory,
171
Ravenna, S.Apollinare in Classe, 70, 73
S.Vitale, 74, 77
Tomb of Galla Placidia, 76
Raynham, Norfolk, 141
Red House, Kent, 160
Rheims Cathedral, 94, 95
Ripon Cathedral, 96
Rome, 38f, 48fF
Arches, 39, 52, §3, 61, 67, 117, 141
Arch of Constantine, 117
Arch of Severus, 39, 50, 66
Arch of Titus, 39, 66
Baptistery of Constantine, 70
Basilica of Constantine, 50, §3, 117, 144
Basilica of Ulpia, 72
Cancellaria, 126
Capitol, 126
Collegio Propaganda Fide, 127
Colosseum, 51, 54, §7, 116
Fontana Trevi, 156
Forums, 5o, 72
Gesu, 115, 120, 122, 136
Hangar, near, 184
House of Raphael, 126
Houses and flats, 62, 63
Mausoleum of S.Constanza, 76
Palaces of the Emperors, 51
Palazzetto dello Sport, 185
Pantheon, 39, 51, 53, 56, 74, 117, 124,
158, 166
S.Andrea, 119
S.Andrea al Quirinale, 119
S.Andrea in Valle, 136
S.Agnese fuori le Mura, 73
S.Agnese in Piazza Navona, 119, 121
S.Carlo alle Quattro Fontane, 121, 123
S.Clemente, 71
S.Costanza, 70, 76

Rome—Continued
S.Ivo della Sapienza, 125
S.Maria della Pace, 121
S.Maria Maggiore, 73
SS.Martina e Luca, 121
S.Paolo fuori le Mura, 72, 73
St. Peter’s93, 114,115,119, 124,145,158
S.Pietro in Montorio, tempietto, 124, 131
S.Prassede, 71
S.Stephano Rotondo, 70
S.Susanna, 121
Tabularium, 50, 54
Temples, 39
Temple of Castor and Polluz, 39
of Fortuna Virilis, 39, 58
of Minerva Medica, 55, 74
of Vesta, 56
Theatre, 61
of Marcellus, 38, 53
Thermae of Caracalla, 51, 64
of Diocletian, 38, 53
Tomb of Metella, 150
Trajan’s Column, 66
Villa Sette Bassi, 55
Romsey Abbey, Hants, 88
Ronchamps, Notre Dame du Haut, 181
Roueiha, 6th century church at, 70
Rouen, 13th century town houses, 106
Royan, France, Notre Dame, 187
Rutland, House in, 161

S.Antonia, 13th century town house in, 106
S.Gencroux, 88
St Louis, Collegiate Church, 187
S.Remy, Tomb of the Julii, 66
S.8avin-sur-Gartempe, 86
S.Vicente de Cardona, 71
Salisbury Cathedral, g2, 98
Salonika, S.George, 74

Holy Apostles, 75

S.Demetrius, 76

S.Sophia, 75, 78
San Francisco, Suspension Bridge, 159
Santiago de Compostela, 82, 139
Saumur, Chéteau de, 107
Seaton Delaval, Northumberland, 149
Selinus, Temple ‘F’ at, 36
Shiers, Switzerland, Salginatobel Bridge, 179
Siena Cathedral, 93
Silchester, Forum and Basilica, 5o
Speyer Cathedral, 82
Split (Spalato), Palace of Diocletian, 65
Spooney Wood, Glos., Roman Villa, 63
Sunderland, Cast-iron bridge at, 157
Susa, Arch of Augustus, 66
Sussex, House in, 161
Sydney, Australia, Steel-arch Bridge, 159
Syon House, Middlesex, 156
Syracuse, Temple of Apollo, 36
Syria, Duma, Stone house, 63

Ezra, S.George, 74

Musmiyeh, The Pretorium, 55

Shakka, Basilica, 55

Stone churches, 70

Tattershall, Lincs., 105
Tegla, Temple of Athena Polias, 37
Tewkesbury Abbey, 84
Theatre, Greek, 60
Roman, 38, 53, 61
Thermum, Temple of Apollo, 34, 36
Tiryns, Great Hall, 32
Tivoli, Temple of Vesta, 56
Todi, S.Maria della Consolazione, 114
Torre del Lago, Hangar at, 184
Toulouse, S.Sernin, 86
Tournus, S.Philibert, 82
Troja Cathedral, 84
Troy, Plan of selected buildings, 44
Turin, Exhibition Hall, 185
Palazzo Carignano, 127
S.Lorenzo, 123
Sanctuary, Vallinotto, 125
Twickenham, Strawberry Hill, 155

Ur, Ziggurat at (restored), 24
Utrecht, houses at, 182

Venice, Il Redentore, 120
Library of St Mark’s, 128
Palace of the Doges, 108
Palazzo Loredan, 108
Palazzo Pisani, 108
S.Francesco della Vigna, 120
S.Maria della Salute, 115
S.Mark, 75

Verona, S.Zeno, 84

Versailles, Palais de, 133

Vézelay, S.Madelaine, 86

Vicenza, Barbarano Palace, 143
Basilica, 128
Palazzo Iseppo dei Porti, 128
Palazzo Thiene, 126
Palazzo Valmarana, 128
Rotonda, or Villa Capra 128, 152
Teatro Olympico, 61

Vienna, Karlskirche, 115
Schwarzenberg Palace, 134

Vierzehnheiligen, S.Germany, 115, 137

Vignory, 88

Virginia, Governor’s House, 166
Richmond, State House, 166
Westover, 166

Wanstead House, Essex, 152

Washington, Capitol, 158, 167
International Jet Airport, 191

Weimar, School of Art, 173

Wells Cathedral, g5

Westminster Abbey, 99

Wildegg, Switzerland, Bridge, 178

Wilton House, Wilts., 142

Winchester Cathedral, 97, 99

Wollaton Hall, Notts., 142

Worms Cathedral, 83

York, Assembly Rooms, 153
Cathedral, 92

Zurich, Cement Hall, Swiss Exhibition, 187
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Barbaro, 119
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Bartoli, 150
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Boullée, Etienne Louis, 176

Boulton, Matthew, 157

Bramante, 114, 124, 126, 145

Breuer, Marcel, 161, 186

Brosse, Salomon de, 130, 133

Brunel, Isambard Kingdom, 160

Brunelleschi, 93, 109, 114, 122

Bulfinch, Charles, 167

Bunshaft, Gordon, 169

Burlington, Lord, 152, 153

Burnham, Daniel Hudson, 168

Cabello, Luis, 139

Callicrates, 37, 42

Callimaches, 43

Camelot, 187
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Abacus, 40

Acroterion, 40

Aisles, 73

Ambulatory, 88, 94

Anglo-Saxon Gothic, 102

Annulets, 40

Antae, stone, 34

Antefixa, 40

Apodyteria, 51

Apse, 88, 89

Aracostyle, 46

Arcade, g4

Arcading, 65

Arch, 23, 52, 53, 63, 85
Curvilinear, 47
Cusped, 96
Decorated, 97
Drop, 96
Early English, g6
Equilateral, g6
Four-centred, g7
Geometrical, 97
Gothic, g6, 97
Greek, 67
Hinged, 162
Lancet, g6
Norman, g6
Ogee, g7
Perpendicular, g7
Rectilinear, 97
Reticulated, g7
Roman, 52, 53, 56, 65-7
Romanesque, 85
Three-dimensional, 137
Three-hinged steel, 163
Transitional, 96

Architrave, 40

Arena stage, 175

Arris, 38

Art Nouveau, 172

Asymmetrical loading, 179

Atrium, 62, 73

Baloon-frame construction, 168
Barbican, 105
Baroque, 112ff.
English, 140ff.
The Roman Manner, 151
French, 130ff.
German, 134fF.
Italian, 114ff.
Spanish, 138
Basilica, 72
Bay, ambulatory, 89

B . A B et

3 Architectural Terms, Styles and Materials

Bead, 117
Beam 23, 162, 163, 178
Main, 178
Secondary, 178
Beamless floors, 179
Beehive tomb, 33
Bending moments, 173, 179
Billet, 85
Bolt, 162
Bowtell, 85
Bricks:
Byzantine, 78, 79
Italian method of laying, 109
Roman use of, 54, 55, 56
Bridge, stiffened-arch, 179
three-hinged, 179
Broach spire, 102
Building methods, Greek, 35
Buttress, 84
Flying, 94
Byzantne, 74, 771,

Cable, 85
Calidarium, 51, 64
Capitals, Composite, 38, 39, 76
Corinthian, 39, 43, 85
Cubiform, 76, 85
Doric, 38
Tonic, 38, 43, 76
Tuscan, 38
Caryatids, 43
Catenary curve, 123, 145, 179
Cathedra, g4
Cavea, 61
Cavetto, 117
Cement, Portland, 158
Centering an arch, 52, 85, 179
brick, 53, 54, 55, 56
wood, §2, 54
Chiteaux, French, 132, 133
Chevet, 88
Chevron, 85
Chicago school, 167-9
Chicago windows, 169
Churrigueresque, 139
Clerestory, 94
windows, 21
Coffers, 40
Collar-brace, 103
Column and beam, 34
Columns, 34, 40, 46
arrangement and permutation of, 120
Corinthian, 37
Egyptian, 22, 23

Columns—Continued
Entasis, 46
Greek, 34
Hathor-headed, 23
Lotus, 22
Mushroom, 179
Palm, 22
Papyrus, 23
Ptolemaic, 23
Proto-Doric, 22
Compression, 161, 162, 178
Conchoid curve, 123
Concrete, 54
Iron-, 185
Precast, 170, 185
Prefabricated units, 185
Prestressed, 159, 178
Reinforced, 158, 170, 171, 177, 178-9,
182
Roman use of, 54, 55
Rough-cast, 181
Shell, 186, 187
Two-hinged frame, 173
Vaults, 52, 64
Cornice, 40
Crenellation, 107
Curtain wall, development of, 169, 174, 175
Cycloidal curves, 127
Cyclopean wall, 33
Cyma recta, 117
reversa, 117

Decorated Gothic, 103
Deep stage, 175
Diastyle, 46
Dipteral decastyle, 40
octastyle, 40
Distyle in Antis, 40
Divine Proportions, The, 112, 119, 129
Domes, Byzantine, 77
Cast-iron, 160
Concrete, §3, 55, 76
Early Christian, 54
Italian, 124, 125
on pendentives, 79
Roman, 53, 55, 56
Western Asiatic, 28
Dosseret, 76
Double-cube, 142, 143
Drawbridge, 106

Echinus, 40
Embattlement, 107

Enfilade, 107
English Baroque, r4off,, 151
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English—Continued

Gothic, 102

Palladian, 152fF.

Picturesque, 155

19th and 20th cent., 160ff.
Entablature, 34, 40, 46, 53, 65
Entablature block, 122
Entasis, 46
Extrados, 53

Fan vaults, 99

Ferro-cemento, 185

Fillet, 38, 117

Floors, Beamless, 179

Flutings, 38, 40

Folded plate structures, 186-7

Formwork, concrete, 178, 187, 189

Framework, Exposed reinforced concrete,
177

French Baroque, 130ff.
Gothic, 100, 101, 106, 107
19th and 2oth cent., 176

Frieze, 40

Frigidarium, 51, 64

Frons Scaenae, 61

Geodosic domes, 190
grid, 1go
German Baroque, 134fF.
Gothic, 110,111
19th and 20th cent., 172
Germanium, 159
Golden Section, The, 180
Gothic, goff.
Anglo-Saxon, 102
Arches, g6, 97
Decorated, 103
Early English, 102
French, 100, 101, 106, 107
German, 110, 111
Italian, 108, 109
Norman, 102, 104, 10§
Perpendicular, 97, 103
Vaults, 87, g8
Guttae, 40

Hall churches, 110
Hammer-beam, 103
Herrean style, 138
Hinge, 163, 173, 177
‘Hypar’ umbrella, 188
Hyperbolas, 186

of revolution, 186
Hyperbolic paraboloid, 159, 186-9
Hypocaust, 63
Hypostyle, 21
Hypotrachelion, 40

Icosahedron, 190
Impluvium, 62
Impost, 53
Insula (block of flats), 63
Intrados, 53
Iron, 157
Cast, 158, 162, 163, 168, 176
Clamps, 35
Wrought, 158, 162, 163, 177
Italian Baroque, 114fF.
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Ttalian—Continued
Gothic, 108, 109
1gth and 2oth cent., 184, 185

Japanese house, 170
Joint, hinged, 177
Jugendstil, 172

Keep, 104, 106
Keystone, 53
King-post, 72, 102

Lamella roof, 184
Lava, 57, 58
Liernes, 99
Lifting devices,
Greek, 35
Roman, 81
Romanesque, 81
Logeion, 60

Machicolation, 107
Mannerism, 112
Marble-facing, 55
Masonry,

Greek, 35

Roman, 54, 55
Megaron, 32, 36, 44
Merlon, 107
Metope, 40
Mexican, 20th cent., 159, 186-9
Modern House, the, 182, 183
Modernismo, 165, 172
Modules, 37, 38, 46, 58, 116, 117
Modulor, the, Le Corbusier, 180, 181
Motte-and-bailey, 104
Mouldings, Roman, 117
Mozarabic, 71
Mushroom columns, 179

Nail-head, 85
Nickel, 159
Norman Gothic, 102, 104, 105

Octahedron, 190
Ogivale Style, 91
Optical refinements, Greek, 38, 46
Italian Gothic, 108
Opus Francigenum, g1
Incertum, 54
Modernum, g1
Reticulatum, 54
Testaceum, §4

Orders, The Five, 38,30, 112,117,140, 141

‘Colossal,” 126
Composite, 39, 116, 140, 141

Corinthian, 37, 39, 47, 56, 57, 116, 140,

141
Doric, 36-8, 41, 42, 57, 60, 116, 141
Tonie, 36-8, 43, §7, 116, 141
Tuscan, 39, 116, 140, 141

‘Oeganic’ architecture, 170,171

Ovolo, 117

Palaestra, g1
Palladian, Enghsh, 1452
motif, 128, 129

Palm columns, 23
Papyrus columns, 23
Parabola, 186
Parabolic curves, 137
Paradot, 60
Passenger elevator, the first, 186
Pediment, 40
Pendentives, 76, 78, 79
Peripteral Hexastyle, 40
Octastyle, 40
Peristyle, 44, 45, 51, 62
Peristylium, 65
Perpendicular Style, 97, 103
Piers, 53, 54, 85
Pilasters, 34
Plateresque, 138
Podium, 47, 56
Porteullis, 106
Pozzolana, 54
Propylaeum, 32
Proscenium, 60, 61
stage, 17§
Prostyle tetrastyle, 40
Prothyrum, 62
Pumice Stone, §7
Pycnostyle, 46

Queen-post, 72

Rampart, 107
Regula, 40
Reinforcing, concrete, 178, 179
Renaissance-Baroque, 112ff.
Reredos, 94
Retro-choir, g4
Rivets, 162
Rococo, 113
German, 136, 137
Roman mouldings, 117
sources and rules, 117
Romanesque, 71, 82-9
Roofs, Collar-braced, 103
Hammer-beam, 103
Lamella, 184
Suspended, 191
Tie-beam, 102
Timber, 72, 102, 103
Trussed rafter, 102
Rusticated masonry, 126

Sandstone, 59

Scarf-joints, 62

Scotia, 117

Selenium, 159

Shear-cracks, 178

Shell concrete, 158, 186, 187

Shell keep and bailey, 104

Skene, 60

Skyscraper, 168, 169

Slabs, reinforced concrete, 178

Solar, 105

Spanish Baroque, 138
Modernismo, 165, 172

Springer, §3

Steel, 158, 159, 162, 163
frame, 169, 173
frame, three-hinged, 173
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INTRODUCTION

THE
PTOLEM

| THE NEW KINGDOM THE LATE PERIODE

f o PERIO
| XVIII XIX XX XXI - XX
1570 1314 1197 1385 671-663 525 ii"",’
The Egyptian Empire Assyrian .
in Asia and Nubia invasion a a
Capital : Thebes = 2 | pr

Egypt was a narrow strip of highly productive soil, 8 to 12 miles wide, along the banks of

the Nile, about one-fifth of the area ot England and Wales. From pre-dynastic times sun-
dried mud bricks were used for houses, but these have not survived: timber was scarce and
hence arches were built without centering. There was however an abundance of limestone,
sandstone and granite. The planning of irrigation canals and fields, necessitated by the annual
inundations of the Nile, demanded a system of geometry (Gk land measuring). Believing in
a life after death, the Egvptians thought that the body should be preserved in a lasting
tomb; this became a geometric construction of great solidity and permanence.

Measurement The Right Angle The ‘Egyptian Triangle’
*noonﬁ
11 a.m. p.m.

Method of orientating the pyramids

//;i; X
/"4' ' \
- x{z \
!
y
B N { | V4

R AL .

Temples constructed with columns, beams and massive, battered external walls

16410 15



EGYPT

Pit graves in desert cemetrices: Pit graves transformed into Walls of  Beginning
sand heap A surrounded by tombs by brick lining and flat  sun-dried of stone
circle of stones B over grave C  wooden or arched brick roofs brick masonry
A
_ o Wy 2N E__ -~
i R -
£.3200 B.C. Dynasties -1

473
THE STEP PYRAMID, Saqqara, THE PYRAMID OF MEDUM, Dynasties III-IV
Dynasty III: Section looking west Section looking west, reconstructed
Built by Imhotep, architect to 1 Centre core. 2 Successive layers added, at about
King Zoser. 75°, cach of local stone and cased with limestone.

1 Begun as a mastaba-tomb. 2-5 Then 3 Enlargement of the pyramid. 4 Steps filled in

successively enlarged, in limestone.Set  with a facing of limestone. 5 The tomb chamber
within a complex of buildings (p.18)

Stones on sledges. pulled up long earth ramps The Rocker; pulleys were unknown

Suggested methods of hauling and lifting stones
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PYRAMIDS

of Cephren,
Giza

Flat stone Step pyramid, The bent pyramid, Dahshur  Pyrami
tomb Saqqara

or mastaba
' 5 Y

A==,

sl L

2780E“' Dynasty 111 | 2680 Dynasty IV 2565 B.C.

= }/

7

section through

m King’s Chamber

Subterranean Chamber/
1

Area: 1371 acres

THE GREAT PYRAMID,
GIZA

Tomb of King Cheops,
Dynasty 1V

with casing blocks of Tura limestone.

Built of local stone on a core of rock
each wcighing :1pproximatcly 22 tons. It s

Constructed of some 2,300,000 stone blocks, !
probable that for a period of twenty years 100,000 men were levied annually, during the
three months’” inundation of the Nile (July to October), tor transporting stone.

Also about 4,000 permanent skilled masons and attendant labourers were employed




EGYPT

THE OLD KINGDOM A THE MIDDLE KINGDOM
Dynasties HI-VI, 2780-2258 B.C. Dynasties XI-XII, 2134-1786
The Age of the Pyramids

The Step Pyramid, Saqqara, set
within a complex of buildings
of local stone faced
with limestone

Built b;‘h’ K

Imhotep forf
King Zoser, "{yill
(reconstructed) "Dynasty III

X

The great

Pyramid
ot Cheops,
Giza, Dynasty IV

Funerary Temple
t Mentuhotep I,

eir-el-Bahari

(reconstructed),

Dynasty XI

Pyramid ot
Neferirkara

N

&

Pyramids of Abu Sir (reconstructed), Dynasty V
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COMPARATIVE BUILDINGS & PLANS

THE NEW KINGDOM THE PTOLEMAIC PERIOD
Dynasties XMIIT- XX, 1570-1083 B.C. 332-30 B.C.
The"Age .of the great 1emples Revival of Temples

Mortuary Temple ot Amon,
Deir-el-Bahari (reconstructed),
Dynasty XVIII
Designed by Senmut and
built for Queen IHatshepsut

N The Temple of Horus,
NG Edfu, 237-212 B.C.
Begun by Ptolemy II1

The Great Temple

of Amon, Karnak,
Dynasties XVII-XXXI
(Foundations Dynasty XT)

The Temple
of Amon, L.uxor,
Dynasties XVIIT-XIX
Begun by Amenhotep 111
and added to by Rameses 11 The Temple ot Hathor,
Dendera, 1st cent. B.C.

Temple of Seu I, Abydos,
Dynasty XIX

o : (e ,: V) ‘l
1 [ Great Temple, Abu Simbel, Nubia, St Paul’s, Loondon

,/_4 Dynasty XIX. Built for Rameses 11

A =~ =] e :
1 ) | s Plans and buildings in black
- i r { ] 7] - — 7 «
. ﬂ.i ol !l i : H s ] drawn to the same scale
= 1 L) woan e n R T 1 P

D
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EGYPT

THE TEMPLE OF KHONSU, KARNAK

Dynasties XX - XXI

1 Avenue of sphinxes
2 Pylons (Gk: a gateway)
3 Open courtyard with colonnade
4 Hypostyle hall (Gk: resting on pillars),
beyond which only the king and priests might
enter 5 The sanctuary 6 Hall and store rooms

A garden shrine from a painting "gplc of Amenhotep III, Island of Elephantine,
in a tomb, Thebes, Dynasty XIX Dynasty XVIII  (Destroyed A.D. 1822)

20
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TEMPLES

v
.
L
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el

| 1= 1I¥ =
Pylons, Temple of Luxor, Dynasty XIX. Built by Rameses 11
b
|y

GREAT TEMPLE OF AMON,
KARNAK

Built of sandstone

Begun Dynasty XII
i-4 Dynasty XVIII 5 Dynasty

6 Prolemaic period

7 Temple of Rameses III, Dypfsty XX : 1 @ @
8 Temple of Khonsu, Dynastig XX - XXI ﬁ E 7 - \
7 L A 3\

Hypostyle hall, a-a

Section
6
By L S hall filled with sand
and roof-slabs lowered
| ! — L into position<_
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Valley Temple

built of granite:
Pyramid of Cephren, Giza.

Deir-el-Bahari

U |

Rock-hewn tomb,
Beni-Hasan,

~ Dynasty IV

COLUMN & BEAM

Temple, Pyramid of Neferirkara,

Ramesseum, "Fﬁebes
Dynasty XIX
LLOTUS COLUMNS

Dynasty V

palm
\\\\ _branches
AR

\\

rofl mouldin

-

Tomb 18, Beni Hasan

Dynasty VII Dynasty XIX

PROTO-DORIC COLUMNS

Ll
3= -
| Temple,
! Pyramid
1; of Sahura,
. Abusir
~ ’ \ Temple of Isis,
O ) L : - Philae
. - i N
Dynasty XI ' ~ Dynasty V Ptolemaic

PALM COLUMNS

- ¥

N

| —

bundle of reeds

Vault of damp mud bricks laid in
slanted courses without centering

" Brick arch,
el ‘Asaseef, Thebes




COLUMN BEAM & ARCH
L N e =

Mortuary Chapel of Ne-user-ra, Abusir

W. open

TN flowers
T in nave

closed
buds
" 1n aisles i

hooh A X8
‘ The Great Temple of Amon,
5 Karnak; Hypostyle Hall,

: Dynasty XIX
PAPYRUS COLUMNS

i
U

Temple of Hathor, Denderah, Temple of Isis, Z
Philac o

Ptolemaic Ptolemaic
HATHOR-HEADED COLUMNS

COMPOSITE

Corbelled-stone
pyramidal tomb,

s‘&v"

\\\\\\\\\\\\‘;;. x
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Y

Dynasty XI

arches, - y .
Temple-tomb Deir-¢l-Bahari ~ Temple of Seti I, Abydos J,
Dynasty XIX




WESTERN ASIA

Assur ASSYRIAN EMPIRE PERSIA A.D. Second

PERSIAN
Sumerian city kingdoms ald Greek Roman Sassanid
Babylon L eleucid Period Empire

—~ = mpi Period (7

| | e N,

¢. 4000 B.C. 2900 2050 1750 1275 750 612-538 330 64 A.D.226 641

SUMERIAN CITY KINGDOMS
Civilization in Western Asia began with city kingdoms in the rich alluvial plain between the
lower Tigris and the Euphrates, an area about that of Wales (Map p. 14). Tower- temples
or ziggurats were the centre of city life. There was no stone and little timber but clay was
moulded into sun-dried brick. Buildings were faced with kiln-baked bricks, sparingly owing

to lack of fuel.
ASSYRIA

Assyria was set on a high tableland of lime-stone, harder rock & alabaster, but the Assyrians
continued to use sun-dried and kiln-baked bricks. Palaces of warrior-kings were built on large
platforms of brick 30- 50 feet high. Lower courses of walls were faced with slabs of alabaster
9- 12 feet high and carved with bas-reliefs or covered with plaster and painted with bright
colour. The arch was constructed for gateways, vaults and drains.
SECOND BABYLONIAN EMPIRE
Nebuchadnezzar (6o4- 561 B.C.) rebuilt Babylon to a regular plan described in 7%e Histories
by Herodotus (484 - 406 B.c.). Buildings were of kiln-baked brick and bitumen.
PERSIAN EMPIRE
Palaces were built at the capital city of Susa, at Pasargadae and Persepolis, being constructed
of stone which was abundant in Persia; whilst raised platforms and glazed coloured bricks
were adapted from the Assyrians; also influences from Babylon, Syria and Egypt.
SECOND PERSIAN—SASSANID—EMPIRE
The capital city at Ctesiphon. Buildings were erected of kiln- baked brick, vaults and the
carliest domes being built over square compartments, developed by the Byzantines.

Loy P T PRI T O

Stilus, scale and plan of

King Gudea of lLagash, c.2350 B.C. The Ziggurat, Ur (restored), ¢.2350 B.C.
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Zlggurat or temple observatory
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OF SAGON 11 . c
KHORSABAD )
(restored)
772-705 B.C.

Both the platform, |
about 50 ft high and '
25 acres in extent, and
the palace built of sun- \
dried brick and faced Brick drfu

with kiln-baked brick

under pqhu
built without cu]tcrmo
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ASIA  BABYLON
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THE CITY OF BABYLON

(reconstructed),
as rebuilt by Nebuchadnezzar,
604-561 B.C., during the Second ¢ /
Babylonian Empire. . Palace with S q
Described in 7The Histories ot Herodotus ¢ Hanging Gardens’ T
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House wifh roof-garden
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PERSIA

Palace of Xerxes
& "“'":n_»'
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PALLACES OF PERSEPOLIS- \L
(reconstructed), RS
Built by Darius (521-485 B.C.) and Xerxes (485-465 B.C.) '
Built on a platform 1500 ft by 1000 ft in area, and 4o ft above

the plain, part solid rock, part large blocks of stone, without mortar,
held by metal cramps. Buildings constructed of sun-dried brick and faced with glazed bricks.
Columns of stone and flat roofs of cedar wood

‘ i i H
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i “Hall ot the Hundred Columns’

|

Assyrian pavilion motits
adopted by the Pcrsians




WESTERN ASIA vaAuLTS & |

Brick vaulting

Bricks were laid to form a base A; against an end wall B wedge-shaped bricks were fixed
with mortar C. To ensure adherence these were often laid in sloping courses D. An arch
was constructed with little or no centering to complete the vault E. To facilitate work and
to reduce pressure, vaults (and domes) had a high oval profile F.  When completed vaults
were often re-inforced by a second or more courses of brick G.  Sassanid Persian buildings,
vaults and domes were constructed of kiln-baked bricks laid with a mortar of lime and sand

vm— 1
The Persians built domes with little or no centering.

A dome is an arched construction both vertically &  The Persians were the first to erect
horizontally: each ring of brick or stone once closed  circular domes on square plans with
in cannot fall if it rests adequately on the ring below  four angular corbelled semi-domes

The Palace, Serbistan (exterior restored), ¢. A.D.350
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T!DOMES SECOND PERSIAN EMPIRE
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The Palace, Firouzabad (exterior restored), ¢. A.D.450
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The Empire of Alexander the Great

The Aegean Period. 1 No records survive of the Minoan sea-kings ot Crete except remains
of palaces, e.g. Cnossus. 2 The Mycenacans built massive citadels with Cyclopean masonry
and domed tholos tombs on the mainland. The Acgean civilization
tell before the Homeric  Greeks.

The Helleme Period. The Greeks called themselves Hellenes (Hellas was called Graecia by
the Romans). They formed numerous small city states in which primitive houses surrounded
a citadel and later a temple built on an acropolis or upper city. National unity was achieved
by pan-Hellenic testivals held at Olympia, Delphi, Argos and Corinth every few years.
The Hellenistic Period began with the Empire created by Alexander the Great when many
new cities were founded with monumental buildings.

The Greek temple developed from the Mycenacan megaron built of sun-dried brick, stone
and timber to house a deity and to be looked at from outside, not to contain a congregation
within. The arch was known to the Greceks, but they based their tcmplc on the column &
beam. These developed from the 6th-4th centuries B.C., cach with its own ratios of proport-
ions established by experience. Columns were often placed closer than necessary to support
the entablature in orderto create a repetitive rhythm of solids and voids. Optical refinements
displaying an appearance of vitality and strength have been measured in a number of them.
Many architects wrote treatises about their buildings, cited by Vitruvius (1st cent. 5.¢.) who
classified their plans and proportions.



CNOSSUS, CRETE

¢.1800-1600 B.C.

= The Palace¥ of King Minos  (restored), ¢.1800-1600 B.C.

- Ny 1 The King and Queen’s apartments 2 Great staircase 3 Hall of

the Colonnade 4 Hall of the Double Axes 5 Queen’s Megaron

or Hall 6 Construction: A timber framework B sun-dried brick

or rubble masonry C gypsum slabs or D plaster painted with

frescoes E plinth and floor of gypsum or limestone F ceiling
beams 7 Cypress columns

of . (Homer)

v . | .gltored) €.1400-1200 B.C. 'y 45
> J\0n a limcstonc ridge above the £ "4 plain of Argos.
s &£ I
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he fear wall from 24 to 27 ft/\/» wide ascribed to the
relops. The palace built of timber W framework, sun-dried
NN bricks and columns of wood

! ﬁ’ teway 2 Greater propylaeum 3 Lesser propylacum
PPlc men’s Mcgaron or Great Hall 5 The women’s IHall
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MY CENAE (restored), c.1350 B.C.

The citadel palace of Agamemnon,
Cyclopean walls of boulders weighing 5 to 6
tons were eased into alignment on pebbles
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MY CENAE,

1330-1300 B.C. One of some 40 beehive or “Z=NN
A tholos tombs on the Greek mainland. Built of R
( %9 horizontal overlapping courses of lime-stone o

AV corbelling without centering. The door-way 3

ettt flanked by 2 green sandstone half-columns
sl e Tl 5 with a relieving triangle above
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Stone beams of great
span are liable to fracture,
therefore columns were
placed close together
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TIMBER construction, ¢.620 B.C. _
Doric temple of Apollo, Thermum. MARBLE construction, ¢.477-438 B.C.
Wooden entablature and columns The Parthenon, Athens
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BUILDING METHODS

Fine squared ashlar
bedded and jointed
without cement

Stone left
undressed
to avoid
damage 1n
transport

ERECTION OF [ ) | A COLUMN
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PLANS, DORIC & IONIC TEMPLES
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Ionic temple
of Athena Polias,
‘ * Priene, c.334 B.C. | |||
*ﬁoE[Sncumus Bassae, 5430 B o By Pythios, architect and sculptor &=
u ,;;chltect of the Parthenon Athens.  of the Mausoleum, Halicarnassus, -
order used for the ﬁrst time who wrote a book on the temple, since lost.

-;{ rgrameql brittle grey limestone; All the measurements are in multiples

ble, roof of thin marble slabs___ ~_of the Ionic foot, i.e. 11-587 inches.
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GREEK & ROMAN
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THE FIVE ORDERS
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THE DORIC TEMPLE
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