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a cardboard 780
acoustic laboratory ebonite 768

ETH, Zirich 769

National Physical Laboratory,
Teddington, UK 767,771,773

Peutz Associates, Netherlands 988

Philips, Eindhoven, Netherlands 774

Siemens & Halske, Berlin 776

University of Cambridge 781

acoustic model

Barbican Concert Hall, London
783-784

Bridgewater Hall, Manchester 786

British Broadcasting Corporation
orchestral studio 779

Concert Hall, Krakow Congress
Centre, Poland 987

Elisabeth Murdoch Hall, Melbourne
985

Glyndebourne Opera House, UK
785-786

industrial factory 786

Olivier Auditorium, London 782

optical method 772-775

polyether foam 782

Portcullis House, London 789

ripple-tank method 770, 771, 776

Royal Festival Hall, London 987-988

sound-pulse method 767-771, 773

Staatsoper, Berlin  988-989

Sydney Opera House 779-781

underground railway station, London
788

acoustic model material

aluminium sheet 775

furnishing velvet 782

hardwood 768

neoprene 780

plasterboard 776

plywood 782

polyether foam 782

wood 776,780, 782,787
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405, 663, 753, 1041

Airy, Wilfred 384
Alberti, Leon Battista 4, 6, 29
Aldon (Swiss bridge builder)
Allen, Jack 700
Altherr, Konrad 22, 137, 1028
Atcherley, LW. 211, 214, 222
Atwood, George 56, 95, 1065
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Bélidor, Bernard Forest de 23, 40, 41,
44, 46, 129-130, 133, 138, 663

Baker, Benjamin 200, 207-208, 210,
211, 213-217, 225, 226, 228, 682,
711,720

Baker, J.F. 385-386

Barlow, William Henry 60-62, 162

Barrillon, Emile-Georges 701

Bauersfeld, Walther 271-272, 275-276,
278, 293, 331, 1007

Beggs, George Erle 236, 321, 397-405

Benito, Carlos 478, 482, 502, 503, 526
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biological models (contd.)
Colorado beetle 1010
gecko feet 1008
lotus leaf 1008
shark skin 1008
tree tunk 1005
biomimetic research 1008
Bland, William 58
Blume, John 757-759
BLWT model
432 Park Avenue, New York 912
Adige bridge, Padua, Italy 925
Burj Khalifa, Dubai 910, 916
Cranfield University, UK 890
Etihad Stadium, Manchester, UK
929
Golden Gate Bridge, San Francisco
927
Gordie Howe International Bridge
(USA-Canada) 893
Irwin wind tunnel, RWDI 893, 908,
910, 913, 916, 918, 922, 924,
927-929
Messina Strait Suspension Bridge,
Sicily 921,928
‘Ping An’ International Financial
Centre, Shenzhen, China 908
Politecnico di Milano 892,921, 925
Porta Nuova Gioia, Milan 918
Tacoma Narrows Bridges,
Washington 922
Tintagel Footbridge, UK 924
BLWT modelling
aeroelastic model tests 909
bridge aerodynamics 919
full-aeroelastic bridge model 920
full-aeroelastic building model 910
gas dispersion 901, 930
Lawson criteria 914
long-span roofs 929
louvres, sunshades, etc. 930
measurement of forces and moments
900
pedestrian-level winds 914
rigid-model tests 907
sectional bridge-deck 923

Boistard, Louis-Charles
Boys, Charles Vernon 569, 606
bridge

spine-aeroelastic building model
910

stick-aeroelastic building model 911

structural pressure measurement
898

structural wind loading 904

taut-strip model 745, 926

tornado generator 894

transient-wind simulator 894

wind-induced movement 904

43-46, 52, 95

A1l viaduct junction, Gateshead, UK
540

approach to West Gate Bridge,
Melbourne 539

Arlington Memorial Bridge,
Washington 399

Ash Street Bridge, New Hampshire,
USA 404

Bailee Kahl, Calcutta 179

Britannia Bridge, Menai Strait, Wales
187-201, 263, 370, 396, 794-795,
800, 1047, 1078

Clifton Bridge, Nottingham 517

Cumberland Basin scheme, Bristol
531

Fleet Bridge, Hampshire 516

Fleischbriicke, Nuremberg 10

Fouchard Bridge, Saumur, France 42

George Westinghouse Bridge,
Pennsylvania 403

Grandfey Viaduct, Fribourg,
Switzerland 399

Huntley’s Point Overpass, Sydney
528

Inachus Bridge, Oita, Japan 824

Lake Maracaibo Bridge, Venezuela
466

Lillebeelt strait, Denmark

Manchester Skyway Bridge
(Mancunian Way) 534

Martorell, Spain 82

Medway Viaduct, Kent, UK 526

Menai Strait, Wales (box-girder
bridge) See Britannia Bridge
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Menai Strait, Wales (suspension
bridge) 167

Polcevera Bridge, Genoa 466

Ponte di Tor di Quinto, Rome 600

Ponte Santa Trinita, Florence 141

Ponte sul Basento, Potenza, Italy
466-467, 587-608

Ponte sul Lao, Laino Borgo, Italy
603

Rhine Bridge near
Cologne-Rodenkirchen 416

Rialto, Venice 10

Rion-Antirion Bridge 970

River Conway estuary, Wales
187-188, 197, 199, 201 See also
Britannia Bridge

River Esk, Montrose, Scotland
(suspension bridge) 166

River Foyle, Londonderry, Ireland
22,137,1028

River Loing, Nemours, France 43

River Mersey, Runcorn (suspension
bridge) 162

River Neva, St. Petersburg (de Ribas)
143

River Neva, St. Petersburg (Kulibin)
91-92, 97, 127-153, 1028-1029,
1053-1060

River Neva, St. Petersburg
(Meerwein) 97

River Neva, St. Petersburg (Perronet)

151

River Thames, London (1800) 55,
153, 1061

Schaffhausen, Switzerland 20-21,
127, 1030

Tinsley motorway Viaduct, Sheffield
536

Trogen Bridge 21

Western Avenue Extension (West
Way), London 537

Wettingen, Switzerland 21, 127

Index

White River Bridge, Branson,
Missouri 402
Zarate-Brazo Largo Bridge, Argentina
467
brittle-lacquer technique 194, 389,
396, 397, 479, 483, 490
Brunelleschi, Filippo 5-6, 33
Buckingham’s n-theorem 373-374,
650-651, 1019
Buckingham, Edgar 373
Bucky, Philip 795, 796
building
air museum, Ditbendorf, Switzerland
623
aircraft hanger, Italy (Nervi)
306-308
Aldwyck Housing Group HQ,
Houghton Regis, UK 997
Alster swimming baths, Hamburg
422,1033
Apple Campus building, Cupertino,
California 1003
Australia Square Tower, Sydney 462
Bacardi head office, Havana 498-500
Bam Citadel, Iran 853
Bloomberg European HQ, London
998
Bournemouth bus garage 513
Breathing Space, Rotherham, UK
995
Building 23, Zeiss South Works, Jena
276
cablenet roofs, 1972 Olympic Games,
Munich 426, 431-434, 452,
1036-1037
Canddromo (dog track), Madrid
502-505
CEGB cooling tower (Ferrybridge)
538
Club Tachira, Caracas 494-498
Commonwealth Institute, London
522
concert hall, Hotel Kreuz, Langenthal,
Switzerland 625
COOP warehouse, Wangen bei Olten,
Switzerland 622
covered bird table 619
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building (contd.)

Dywidaghalle, GeSoLei exhibition,
Diisseldorf 280

Elementary Technical School, Madrid
327

Elytra Filament Pavilion 1009

experimental dome, Jena, Germany
270-273, 331, 1007

factory, Nadam Havenwerke, Delft
491

Festival Plaza, Expo’70, Osaka 827

Frontén Recoletos, Madrid 324,
333-340, 1039

Genome Tower, Hyogo, Japan 826

German Pavilion, Expo 67, Montreal
396, 427-431, 573, 607, 640, 1035

German Reichstag, Berlin 109

Gips Union, Bex, Switzerland 623,
628

Glas Trosch AG factory, Biitzberg,
Switzerland 623

Gravel silo, Giinzgen, Switzerland

560
Hospital Clinico, Univesity City,
Madrid 324

IL Pavilion, University of Stuttgart
425-428, 433, 580, 1035-1036

King Abdul Aziz University Sports
Hall, Jeddah 435, 580-583

King’s College Chapel, Cambridge
93

Leverone Field House, Hannover
1033

Magliana Pavilion (Nervi,
ferrocement) 312

Mannheim Multihalle 374, 435,
639-658

market hall, Algeciras, Spain
330-333, 335

Mercati Generali, Rome 603

MLC Center, Sydney 462

Mole Antonelliana, Turin 465

motorway service station, Deitingen
Sid, Switzerland 623

National Westminster Tower, London
566

Newark International Airport, New
Jersey 462

Norfolk Scope Arena, Virginia 462

Norwich Sports Village, UK 623

Palau Blaugrana sports arena,
Barcelona 506

Palazzo del Lavoro, Turin 602

Parque Central building, Caracas
460

Pavilion at National Exhibition of
Switzerland (1964), Lausanne
552, 561-563

Pirelli Tower, Milan 449

planetarium, Jena 271, 289, 1007

planetarium, Munich 271

Rupert C. Thompson Arena,
Dartmouth College, New
Hampshire 463

Sassanid Royal Palace at Ctesiphon,
Iraq 81

shipbuilding hall, Dywidag shipyard,
Diisseldorf 278

showroom, Lincoln Motor Car
Company 521

Sicli SA factory, Geneva 627

Smithfield Poultry Market, London
523-526, 535

St. Mary’s Cathedral, San Francisco
461, 1033, 1034

St. Mary’s Cathedral, Tokyo 462

Stadttheater, Basel 557

Stavros Niarchos Foundation Cultural
Center 831-844

Sternwellenzelt, Tanzbrunnen,
Cologne 583

Stock Exchange Tower, Montreal
452

supermarket, Bellinzona, Switzerland
619

Sydney Opera House 469, 529,
779-781, 1040

Texas Instruments factory, Bedford
522

Thematic Pavilion, Yeosou, South
Korea 1014

Torre Galfa, Milan 452

Torre Velasca, Milan 453



Universidad Laboral, Tarragona,
Spain 493
University Library, Basel
Vischer House, Basel 554
warehouse, Wangen, Switzerland
556
wholesale market hall, Budapest 287
wholesale market hall, Dresden 289
wholesale market hall, Frankfurt
284
wholesale market hall, Leipzig 285
Zarzuela Hippodrome, Madrid 324,
327-328
Buro Happold 425, 581, 583

557

C
cabinet of curiosities 11, 19-20
Carlson, Roy 234, 388
catenary, inverted 9, 31, 37-38, 53,
79-120
cathedral, basilica, church, etc.
Basilica of San Petronio, Bologna
33,38
Brescia, Italy 7
Bruder Klaus Church, St. Gallen,
Switzerland 555
chapel of Dresden Castle 865
Church of La Paz, Barcelona 501
Colonia Gtiell, Barcelona 109,
113-119, 434, 1038
Heilig Geist Kirche, Lommiswil,
Switzerland 619, 626
Metropolitan Cathedral, Liverpool
529
Milan 5,6
Palma de Mallorca 82
Sagrada Familia, Barcelona 115
Sainte Geneviéve, Paris (French
Panthéon) 45,49, 86, 93-95
Sainte-Chapelle, Paris 33
Saints Felix and Régula, Zurich
485
Santa Maria del Fiore, Florence
31,33
St. Cyriakus’ Church, Bulach,
Germany 100
St Louis des Invalides, Paris 85

5-6,

Index

St. Paul’s, London 9, 37, 84
St. Peter’s, Rome 85, 89
Xerallo, Spain 482
centrifuge model
Britannia Bridge, Menai Strait, Wales
200, 794
Clark, Edwin 187, 189, 196, 199
Clive, JH. 177
Coker, Ernest 350
conference, congress, symposium, etc.
1930 - First International Congress of
Concrete and Reinforced
Concrete, Liége 403
1952 - C&CA symposium on
Concrete Shell Roof
Construction 512
1955 - I modelli nella tecnica, (Models
in technology) 454
1956 - San Francisco/Berkeley World
Conference on Earthquake
Engineering Research 461
1959 - C&CA Symposium on Models
for Structural Design 526
1959 - First Congress of the
International Association for
Shell Structures (IASS) 614
1960 - 2nd World Conference of
Earthquake Engineering, Tokyo
(1960) 460
1964 - C&CA meeting on Model
Testing 535
1972 - 1st Australian Conference on
Structural Models, Sydney 543
2009 - Models and Architecture,
Munich 1032
2015 - La maquette - Un outil au
service du projet architectural
Paris 1032
2016 - Il modello architettonico.
Funzione ed evoluzione di uno
strumento di concezione e di
realizzazione, Rome 1032
Cowan, Henry 375
Coyne, André 226, 386
Cross, Hardy 404
Ctesibius of Alexandria 4
Culmann, Carl 97, 1005
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d
dam

Aswan Dam, Egypt 210, 211, 215,
217

Beauregard Dam, Italy 446

Boulder Dam, Arizona 236, 304,
395

Ca’ Selva Dam, Italy 458

Canelles Dam, Spain 490

Drossen Dam, Austria 445

Forte Buso Dam, Italy 447

Gibson Dam, Montana 236

Grancarevo Dam, Yugoslavia (now
Montenegro) 458

Grand Coulee Dam, Washington
State 242

Hongrin Dam, Switzerland 449

Koyna Dam, India 955

Kurobe Dam, Japan 448

Lake Ancipa Dam, Sicily 305

Lake Bau-Muggeris Dam, Sardinia
305

Mangla Dam, Pakistan 529

Mareges arch dam, SW France
226

Oleftal Dam, Germany 357

Osiglietti Dam, Italy 305

Piave Dam, Italy 442

Reno di Lei Dam, Switzerland 448

Rocchetta Dam, Italy 305

Santa Giustina Dam, Italy 304

del Pozo, Florencio 478, 502

dimensional analysis 375, 650, 700,
776,794,797, 798, 828, 993,
1019-1020

dimensionless numbers 370-373

Dischinger, Franz 269, 271, 274, 276,
279, 282, 289, 292, 293

Dredge, James 170-182

Dryden, Hugh 726, 728

Dyckerhoff & Widmann (Dywidag)
269, 273, 276, 292

e
Eddystone lighthouse 24-26,
1005-1006, 1030
Eiffel, Gustav 711,713
Ellis, Greer 389, 396
Encyclopaedia Britannica 153
Engels, Hubert Heinrich 672
Engesser, Friedrich 66
engineering design, history ix, 1
Euler, Johann Albrecht 144
Euler, Leonhard 18, 58, 92, 127-153,
369, 569, 574, 1053-1060, 1070
exhibition
1997 - Lart de lingénieur.
Constructeur, entrepreneut,
inventeur, Paris 1031, 1039
2012 - Das Architekturmodell
Werkzeug, Fetisch, Kleine Utopie,
Frankfurt 1031

Scais Dam, Italy 305
Stevenson Creek Experimental Dam,

2016 - Denken in Modellen (Thinking
by modelling), Karlesruhe 1032
California 233, 304, 305, 388 2017 - Maquetas y modelos histdricos

Techi arch dam, Taiwan 955 ingenieria y construccion, Madrid

Tolmezzo-Ambiesta Dam, Italy 449 1032

Vajont Dam, Italy 448, 458 experimental stress analysis 309, 362,

Vega de Tera, Spain 491 374-376, 378, 384, 390, 393-394,

Danusso, Arturo 300, 302, 304, 306, 396
307, 309, 312, 316, 441, 449, 452,  extensometry 376-379, 386, 393-394
455, 593 Eytelwein, Johann 153

Danyzy, Augustin 40, 95

Davenport, Alan 743, 746, 891 f

Davidenkov, Nikolai 795, 796
de Forest, Alfred V. 392

de I'Orme, Philibert 127

de Ribas, Major José 143

Fairbairn, William 182, 187-201, 207,
794, 800, 1005-1006

Fargue, Louis . 665-667

Farquharson, Frederick 734-736



Fedorov, II'ya 795
Ferndndez Casado, Carlos 321
Finsterwalder, Ulrich 269, 273, 276,
278, 279, 281, 282, 284, 288, 292
Flachsbart, Otto  725-728, 743
Flectofin 1012
Fontana, Domenico 7-9, 12, 19, 1025
form-finding model 860
expansion 618
freely-shaped hill 614
hanging model, 2D (chain, rope) 37,
53, 57,58, 62,71, 85, 90, 92, 93,
95, 98, 99, 106, 108, 118, 138
hanging model, 3D (net, cloth) 93,
104, 109, 110, 113, 434, 582, 615,
622, 623, 631, 642
inflated by air 578, 614, 622, 631
rubber membrane 587, 595, 600
soap film 580, 581, 583, 587, 591,
594, 601, 602, 604-607
Frézier, Amédée 40, 93
Francesco di Giorgio di Martini 6, 34
free-surface water hydraulics laboratory
Aberdeen, Scotland 700
Beach Erosion Board, Virginia, USA
688, 693
Cairo, Egypt 681
Central Hydrodynamic Research
Station, Poona, India 683
Dresden, Germany 672
Hydraulic Research Station,
Wallingford, UK (HR
Wallingford) 700
Iowa Institute of Hydraulic Research,
USA 684
Karlesruhe, Germany 674
Lausanne, Switzerland 692
Manchester, UK 667, 690
Waterways Experiment Station,
Vicksburgh, USA  685-688,
693-699
free-surface water model
automated water-resources model
699
beach optimisation 883
breakwater stability 877
canal, River Indus, India 684

Index

Garonne River estuary 665
Illinois River 685
intake tower (Boulder Dam) 259
le ciel étoilé (starry sky) 701-704
loads on structures 877
Mississippi Basin Model 695, 1041
Mississippi River 686
motion of floating bodies 879
movable-bed model 665-672, 681,
687, 704
New York harbour 687
Niagara Falls 696
Point Chehalis, Washington State
697
pumping-station intake 883
River Mersey estuary 666, 672,
1081-1084
River Seine estuary 670
River Severn estuary barrage, UK
689-692, 705
River Tay estuary, Scotland 700
River Thames estuary 701
River Thames Tidal Surge Barrier,
London 701
sediment transport and scour 881
sluices, River Nile, Egypt 682
spillway 664, 674, 675, 681, 682, 883
spillway, Boulder Dam  255-258
spillway, Burrunjuck Dam, Australia
682-683
submerged breakwater, Leixdes,
Portugal 692
wave overtopping of structures 876
Wick Harbour, Scotland 702
free-surface water modelling 693-705,
875-885
Freeman, John 675
Froude, William 161, 215, 370-372,
1029

9
Gosling, Fritz 109

Galileo Galilei 4, 9, 83, 129, 328, 369,
1051-1052

Gaudi, Antoni 105, 109, 113-119, 434,
569, 593, 821, 847, 848, 860, 1038

Gauthey, Emiland-Marie 46, 95

1103



Index

Gautier, Henri 39
geotechnical centrifuge facility
Centrifugal Hypergravity
Interdisciplinary Experimental
Facility, Zhejiang University,
China 968
Fundamentstroi 796
Laboratoire de Ponts et Chaussées,
Nantes, France 971
Moscow Institute of Hydraulic
Engineering and Hydrology
796
National Infrastructure Laboratory,
UK 968
Osaka City University 798
University of Cambridge 793, 798,
966
University of Manchester 793, 795,
798, 801, 804, 809, 810, 812,
966
University of Pretoria, South Africa
797
University of Southampton 968
University of Western Australia
966
geotechnical centrifuge model
coastal defence barrier 807
construction processes 810
dam 798
dam foundations 802
embankment 968
foundation for transmission-line
tower 807

foundation for Troll offshore platform

804

Grimworth reservoir embankment
802

leaning tower of Pisa 813

Maari offshore oil/gas platform, New

Zealand 973
Michelangelo’s statue of David
813
offshore piling for oil platform 803
Rion-Antirion Bridge 970
slope stability 796
stone pagodas, Korea 813
sub-sea pipeline 808, 976

Yolla-A offshore oil/gas platform,
Australia 973
geotechnical centrifuge modelling
acceleration of time 965
International Journal of Physical
Modelling in Geotechnics 800
on-centrifuge climatic conditions
968
on-centrifuge earthquake 969
on-centrifuge robots 811, 968, 969
on-centrifuge tsunami 969
Gibson, A.H. 689, 700
Gilly, David 97
Gore, William 216, 225, 228
Graf, Otto 415, 417, 419, 420
Gregory David, 38, 84
Grubenmann brothers 20-22, 127,
128, 129, 138, 1026, 1030
Guidi, Camillo 225,299

h
Hiibsch, Heinrich 89, 99, 434
Haeckel, Ernst 1007
Halfpenny, William 87
Hele-Shaw, Henry 723
Henschel, Carl-Anton 103
Heron of Alexandria 4
Heyman, Jacques 70
history of construction xi, 3
history of engineering design  ix, 1
Hodgkinson, Eaton 189, 192,199, 1078
Holl, Elias 9, 12-15, 1027
Hooke, Robert 9, 37-38, 53, 79-81,
83-86, 141, 593, 639, 1069
Hossdorf, Heinz 375, 469, 551-567,
622, 1034
Huggenberger, Arnold 381
Hutton, Charles 58, 1062, 1065, 1066
hydraulic model studies See
free-surface water model &
modelling
hydraulic model studies (Boulder Dam)
intake tower design 258
outlet works design 260
penstock design 258
spillway design 255
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Inglis, Claude Cavendish 683, 689, 700

Irminger, Johann 718,726,728, 743

Isler, Heinz 98, 120, 269, 552, 604,
613-633, 821, 860, 1033, 1035

isostatic lines 240, 243, 246, 250, 305,
346, 479, 490

J

Jacobsen, Lydik 455, 756-760, 1039
Jensen, Martin 743

Jordan, Vilhelm 778, 779-780

k

Kawaguchi, Mamoru 821, 1017, 1076

Kearns, Charles M. 389

Kernot, William 712, 716-718

Kraftt, Wolfgang Ludwig 144

Kulibin, Ivan Petrovich 91-92, 99,
131-140, 143-144, 150-152,
1028-1029

Kunstkammer See cabinet of
curiosities

/

La Hire, Philippe de 40-41, 44, 46, 84

Lardy, Pierre 613

Lauletta, Enzo 460, 468, 470

Laves, Georg 1030

Lecreulx, Frangois-Michel 42

Leonardo da Vinci, 4, 6-7, 34-37, 58,
569, 663, 991, 1030-1031

Leonhardt, Fritz 415-425, 433, 435

limit analysis, safe theorem 40, 64, 70

m
Mach, Ernst 723
Magnel, Gustave 403-405, 517
Marey, Etienne-Jules 723-725
measuring instrument / technique
acoustic strain gauge 384-387
Beggs deformeter 236, 321, 397-405
bonded electrical-resistance strain
gauge 390-395
clock / dial gauge 237, 241, 243, 251,
395, 485, 489, 496, 500, 524, 599
Cobra probe 896

Index

double-exposure photograph 395,
428, 431, 434

electric carbon-pile telemeter 234,
388

electrical-resistance strain gauge
305, 387-395, 482

Eney’s large displacement deformeter
404

extensometer
490, 505

foil strain gauge 395

force balance 717, 720, 733, 900,
907, 923

Gottschalk’s continostat 404

hot-film anemometer 896

hot-wire anemometer 896

Huggenberger tensometer
381-384, 393, 467

Irwin probe 897, 898, 917-918

laser Doppler velocimetry (LDV)
897-898

laser-induced fluorescence (LIF)
1002

Maihak acoustic strain gauge 385

manometer 647,719, 720, 729, 731,
895

mechanical strain-gauge rosette
252-255, 378-379

micro-influenciometer 403

moiré method 396

Montreal micrometer
433

Okhuizen extensometer 381

optical lever 238, 251

optical strain gauge 249

particle image velocimetry (PIV)
810, 897-898, 969, 1002

particle-tracking velocimetry (PTV)
1002

photogrammetry 395, 426, 430, 433,
435, 642

Pitot tube 664, 720

Rieckhof’s Nupubest 404

Ruge and Schmidt’s moment indicator
404

schlieren photogaphy 713,722, 737,
767, 1002

67, 303, 376-379, 482,

244, 307,

388, 396, 431,
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Index

measuring instrument / technique
(contd.)
SR-4 strain gauge 392-394, 742,761
strain-gauge rosette = 243-244,
252-254, 378-379, 424, 505, 524
Telemac acoustic strain gauge 387
Tuckerman optical strain gauge
243-245, 395
Wheatstone bridge 390
Meerwein, Carl Friedrich 96
Meéry, Edouard Henri-Frangois  50-52
Mesnager, Augustin 226, 349-350, 353,
356, 380, 398, 480
Messmodell  xi, 422, 1025
Milne, John 753-755
model
Biebrich model shell
boring machine 17
bowstring truss 384
box-girder bridge 189
brickwork bond 850, 851, 856, 863
bubble shell 622, 625, 626
cablenet structure 427, 429, 432
concrete vault 66
construction equipment 13
cooling tower 538
crane 19,20
dam 16,207, 212, 215, 217, 222, 225,
233, 236, 299, 300, 304, 305, 316,
442, 445, 456, 457, 490, 527
earthquake 754, 1030
electrical analogy (principal stresses)
258, 479
ferrocement canopy 313
fish-belly girder 1031
fish-belly truss girder 1031
free-surface water penstock 259
gridshell 649
Helixturm 1040
hybrid (analogue-digital) 564, 875,
883
hyperbolic paraboloid 115, 423, 462,
465, 482, 521, 522, 626, 1033
hyperbolic paraboloid (wood) 553
hyperboloid 538
Iron Bridge, Coalbrookdale 20
Koinobori 1017-1024

291, 1033

lighthouse 24-26, 1005-1006, 1030
machine for seizing a helepolis 1049
masonry arch / vault 34, 36, 39, 40,
42, 44, 47, 51, 54, 57, 58, 61, 67,
95, 100, 105, 109, 110, 113
masonry arch / vault (elastic
behaviour) 65
masonry bridge 10, 13, 18, 98
masonry dome / cupola 85, 90, 95,
103
masonry dome, cupola 5, 33,49
masonry pier 50
masonry stair vault 106-107
measurement model 1037
mechanical 3,6,11,12
mill machinery 12
Pantadome 1038
penstock 464
photoelastic 480
pile driver 20
portal frame 517
prestressed reinforced-concrete
bridge 466-467,513-520,
526-528, 534-535, 537,
541, 565
roof 491-506, 521-526,
557-560, 561-563
railway carriage 565
reinforced-concrete
arch 311
dome 271
folded plate 494, 502
lattice roof 306

pipe 464
ribbed shell 491, 556
thin shell 274, 278, 293, 299,

314, 332, 333, 482,
487, 513, 521-523,
557, 613, 622, 1033,
1035

rock (Eddystone lighthouse) 25

roof truss 13, 15

rope winch 12

scaffold 5,13, 15

ship hull 371

single-cell box bridge with cantilevers

542



size 58,1063, 1065-1067, 1070

slab-bridge 542

sluice gate 16

steel-ribbed dome 418

stone-lifting device 16

suspension bridge 161, 162, 166,
167,416, 421, 1037

tensegrity structure 833

tiburio 6,33

timber arch bridge 92, 136, 144

timber arched roof 127

timber bridge 22

timber trussed-arch bridge
137

Vierendeel girder 383, 403, 404

water pump 18-20

water-lifting device 9, 12, 20

waterwheel 16, 20, 24

windmill 23

wobbly arch 60, 96

model chamber 11-13, 1027
model material

acrylic resin ~ See methacrylate

adobe brick (voussoirs) 50

aluminium 561

aluminium sheet 560

balsa wood 821, 824, 851, 864, 866,
901, 921

bentonite 348, 444, 737-738

brass (voussoirs) 56

brass sheet 272,273,275

brick (vault) 38

brick (voussoirs) 44, 95

brick and mortar (cupola) 33

cardboard 225, 398

cast latex rubber 621

Celite See plaster-Celite

celluloid 225, 236, 256, 305,
306-308, 312, 348, 349, 398,
400-402, 452, 454, 466-467, 514
See also Pyralin and Xylonite

cement-pumice 449

chain links 435

chalk (voussoirs) 54

clay (voussoirs) 33

concrete (voussoirs) 68

disc-shaped stones (voussoirs) 89

128, 134,

Index

epoxy resin 348, 464, 553, 556
experimental gypsum-based material
504
ferrocement
843-844

frozen cloth 616

gelatine 214,216

gelatine-sand 479

hanging chain 642

India rubber 212, 215, 216, 217-222,
223,228

jelly 214,215,216

litargel 482-483, 490-491

membrane & gypsum 615, 630, 632

membrane & liquid plastic 616

mercury 226, 235-238, 242-243,
246, 305,797

methacrylate (acrylic, Perspex,
Plexiglas) 348,421, 422,
423-425, 433, 462, 466, 481,
502-503, 506, 515, 515-519,
522-523, 528, 536, 537-538,
540-541, 553, 556-559, 564-566,
597, 618, 625, 639.646, 648-649,
652-653, 656, 657, 996, 1033

micro-concrete 225, 332, 422, 423,
449-451, 462-463, 467, 517, 518,
522, 523-524, 526-527, 528,
530-532, 534-535, 536, 537,
538-539, 540, 542, 545, 553,
554-557, 565, 598-599, 620, 801,
1029

neoprene 466

Perspex See methacrylate

plaster-Celite 236-253, 305, 444, 956

Plasticine 222, 859

Plexiglass See methacrylate

polyester fabric 435

Pyralin 256, 258

reinforced mortar

resin 460, 462, 463

rope 106

round flat stones (voussoirs) 99

rubber membrane 595

rubber-litharge 251

312-316, 831-838,

485, 491, 494, 498
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Index

model material (contd.)

soap film  425-427, 430, 432, 435,
466, 569-584, 589, 591, 594-595,
601-608, 1032, 1036

steel (voussoirs) 67

steel lattice 275

steel sheet 287

sticks and knitting wool 619

stiff rubber 225, 235

stone (voussoirs) 37

Styrofoam 621-622, 824

tufa stone (voussoirs) 42

turnip (voussoirs) 33

wax (voussoirs) 33

weighted chain 98

weighted cord 99

well-polished copper (voussoirs) 95

wire mesh 641, 656

wood 553

wood (voussoirs) 33, 39, 44, 46, 62

Xylonite 349, 351, 514-516

model reuse

as a chimney 200

as a footbridge 92, 97, 151

model type

aesthetic 623, 633, 821-824, 866

construction 3-7,10-12, 21, 26, 32,
34, 37-38, 42,127, 151-152, 557,
656-657, 810-811, 824, 837,
849-850, 866-870, 920, 927-928,
971, 1025, 1029

educational 4, 13, 16, 629-632, 825,
1026, 1028

equivalent reduced size 321, 323,
328-340

form finding See form-finding
model

functional 3,12, 17-18, 622, 694,
841, 1008

masterpiece 3, 16, 1025

measurement model xi, 205, 367,
374-375, 416, 417, 419, 425, 427,
429, 433, 489, 661, 819, 1025,
1026, 1032, 1034, 1035-1037

mechanism 3, 35-36, 54, 62, 68, 70,
824, 1013

Messmodell xi, 1025 See also
measurement model

proof of concept  xi, 427, 1025

publicity 3, 705, 1026

structural, full size ix-x, 5, 197,
324-328, 827-828, 942-942

structural, reduced scale ix-x, 5,
321, 481-489, 491-495, 828-829,
942-943 and passim

to build confidence ix-x, 53, 189,
226, 236, 255, 256, 405, 468, 470,
651, 658, 691, 831, 835, 843, 971,
976, 979, 990, 1025

to convince the client 4, 189, 658,
705, 843, 988, 990, 995, 1001,
1025

to explain to the team 841, 843, 1003

to resolve geometrical complexity
21,127, 151-153, 847-871

touch and feel 825-827

model-testing organisation 352

Cement and Concrete Association,
Wexham Springs, UK  511-543,
1029

Fire Research Station, UK 992

HR Wallingford, UK 883

Institute for Lightweight Structures,
Stuttgart 425, 570, 606, 640

Institut fiir Modellstatik, Stuttgart
1033

Institute for Photoelasticity and
Model Measurements, Stuttgart
421

Institute for Structural Model
Analysis, Stuttgart 422

Institute of Building Materials and
Materials Testing of Civil
Engineering, Stuttgart 415

ISAC, Bergamo 442, 527

ISMES, Bergamo 309, 316, 375,
441-471, 505, 511, 517, 520, 526,
527,593, 598, 761, 763, 1033,
1040

Istituto Sperimentale Applicazioni in
Calcestruzzo See ISAC

Istituto Sperimentale Modelli e
Strutture, Bergamo, Italy See
ISMES



John A. Blume Earthquake
Engineering Center, Stanford
University 756, 758, 1039

Laboratorio Central de Ensayo de
Materiales de Construccion,
Madrid. See LCEMC

Laboratorio Nacional de Engenharia,
Lisbon 353, 954

Laboratorio di Ricerche su Modelli,
Rome 467,597

Laboratorio Prove Modelli e
Costruzioni, Milan 302, 304

LCEMC, Madrid 477-480, 490, 502,
506

National Physical Laboratory, UK
713,767, 1040

Office national des recherches
scientifiques et industrielles et des
inventions (ONRSII) 226

Otto Graf Institut, Stuttgart 353,
358-359, 415, 421-422

U.S. Bureau of Reclamation 225,
233, 256, 956

Wacker Ingenieure — Wind
Engineering, Birkenfeld,
Germany 1040

modelling airflow in buildings

Mononobe, Nahago 759

Moore’s law 875

Morice, Peter 511, 513, 517, 519, 520,
529

Moseley, Henry 59

Miiller, Robert 375, 422-423, 425, 435

museum

Ashmolean Museum, Oxford 20,
1029

Building Musuem, Augsburg 13

Central Museum of Railways of the
Russian Federation, St.
Petersburg 134, 1028

Centro Museo e Documentazione
Storica (CEMED), Politecnico di
Torino Turin 1033

Deutsches Architekturmuseum,
Frankfurt 1035

Deutsches Museum, Munich 271,
1027, 1040

992

Index

Grubenmannmuseum, Teufen,
Switzerland 22, 1030

Historisches Museum, Hannover
1030

Hermitage Museum, St Petersburg
136

Maximilianmuseum, Augsburg 14,
17,1027

Musée des Arts et Métiers, Paris
1027

Musée Nationale d’Art Moderne, Paris
1039

Museo di Storia della Fisica, Padua
7

Museo Nazionale Scienza e
Tecnologia, Milan 7, 1030

Museum of the Sagrada Familia
1038

Science Museum, London 19, 20,
22,138, 1028, 1029

Soane Museum, London 1029

Teylers Museum, Haarlem,
Netherlands 20

Whipple Museum of the History of
Science, Cambridge 754, 1030

Musmeci, Sergio 465-467, 587-608
Musschenbroek, Pieter van 129-134,

147-153, 370

116,

n

Nokkentved, Christian 726, 728, 743

Nagler, Floyd 685

Nervi, Pier Luigi 270, 306-316, 329,
384, 449-453, 457-464, 468, 470

nomogram 992

(o]

Oberti, Guido 303-316, 352, 357,
442-471, 526, 593, 761

Okhuizen, Dirk 381

Omori, Fusakichi 754

On growth and form 605, 1007

Otto, Frei 80, 96, 116, 120, 388,
425-435, 569-571, 573, 581, 582,
588, 596, 604-607, 639-640, 850,
1007, 1031-1032, 1035-1038
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Index

Ove Arup & Partners 425, 435, 523,
529, 540, 581, 583, 639, 642, 785,
788,973

p

Palladio 7

Pearson, Karl 211, 213-215, 218, 222
Perrault, Claude 7
Perronet, Jean Rodolphe
Phillips, Edouard 795
Philon of Byzantium 4
photoelastic material 346
Araldite 348, 356, 360
Bakelite 347, 354
celluloid 348, 349
Decorite 481
epoxy resin 356
Fosterite 347
gelatine 479
gelatine-vulcanized rubber
glass 347, 349
glycerine-water 481
methacrilate (acrylic, Perspex,
Plexiglas) 481
Xylonite 349, 351
photoelastic model
3D grillage 480
boring holes for pipes
dam 304, 358, 481
flat grillage 479, 480
gantry 481
pipeline 481
portico 481
prestressing 481
reinforced-concrete arch bridge
350, 351
reinforced-concrete conduit 346
reinforced-concrete pylon 357
road base 361
soil in a centrifuge 796
thin-web beam 481
tunnel 481
underground power station 481
Vierendeel girder 357
photoelastic stress analysis 226, 299,
302, 304, 316, 321, 343, 421,
478-480

21,41, 151

480

481

stress freezing 359, 481

Pieve di Cadore (Piave) Dam, Italy 447

Pippard, A.J.S. 67-70, 226-227

plastic theory 67-70, 226-227

Plateau’s problem 569, 605

Plateau, Joseph 569, 605

Pokrovsky, Georgi 795-797

polariscope 343, 480, 737

Poleni, Giovanni  89-90, 92

Prandtl, Ludwig 713-716, 726-727,
736, 743

progress in engineering  x-xi, 294, 470,
553, 812, 819-820, 1026

r

radiolarian 1007

Rankine, W.J.M. 97, 208-209, 210, 212,
215, 222

Rehbock, Theodore 674

Rennie, John 1066

reverse geometric engineering 854,
860, 861

Reynolds, Osborne 161, 370, 666-667,
682, 690-691, 700, 992,
1081-1084

Robison, John 53, 98, 153, 1064

Rocha, Manuel Coelho Mendes da 455

Rogers, EJ. 755

Rondelet, Jean-Baptiste 47, 89, 93

Rouse, Hunter 685

Rowe, Peter 793, 798, 801, 803, 808,
966

Rowe, Roy 511, 515, 520, 526, 527, 536,
539, 543

Ruge, Arthur

Russell, John Scott

391-393, 404, 760-761
371

S
Saavedra, Eduardo 64
Sabine, Wallace Clement
safe theorem 40
Satow, Takeo 772-773
scaling
calculations  x, 2, 141, 193, 1053,
1072, 1075, 1078
linear x,2,4,5,57,128, 875, 1049,
1062

723,767-769



non-linear 4, 5,57, 129, 138, 369,

650, 875, 1049, 1051, 1053, 1070,
1072

Schaechterle, Karl 415, 416

Schlaich, Jorg 269, 423

Schofield, Andrew 793, 795, 797

Schwedler, Johann Wilhelm 272

scientific institution, academy, etc.

Institution of Civil Engineers 210,
228
Naval Academy, Kronstadt 153

Royal Institution, London 56
Royal Society, London 20, 22, 37, 79,
84, 85,137
Société Royale des Sciences de
Montpellier 40
St. Petersburg Academy 132, 136,
138, 140, 143, 150, 1070
Scott-Jackson, Peter 394
Sekiya, Sekei 753
shaking table
Azalee table, Saclay, France 954
CGS table, Algeria 945
E-Defense, Kobe, Japan 944, 945,
952, 959
Earthquake and Large Structures
Laboratory, University of Bristol,
UK 945, 954
Illinois (computer control) 762
Institute of Earthquake Engineering
and Engineering Seismology
(IZ11S), Skopje, North
Macedonia 954, 957
International Joint Research
Laboratory of Earthquake
Engineering, Tongji University,
Shanghai 955
Laboratorio Nacional de Engenharia,
Lisbon 954
Laboratory for Training and Research
in Earthquake Engineering and
Seismology, EUCENTRE, Pavia,
Italy 954
MIT (Ruge) 760
Mitsubishi Industries National Centre
for Disaster Prevention, Tsukuba
Science City, Japan 952

Index

National Center for Research in
Earthquake Engineering, China
954

Pacific Earthquake Engineering
Research Center 949-950

Public Works Research Institute,
Tsukuba City, Japan 952

six DOF table 763, 944, 945,

949-952, 954
Stanford (Jacobsen) 756
Stanford (Rogers) 755

Tokyo (Milne-Omori) 754
Tokyo (Mononobe) 759
University of Buffalo 945, 951
University of California, Berkeley
944, 945, 950, 955
University of California, San Diego
944, 948, 952, 959
University of Nevada, Reno 951, 957
shaking-table model
Alexander Building, San Francisco
757, 1039
brick column 754
church of St Nikita, Banjani,
Macedonia 957
curved road bridge 958
earth dam 760
five-storey building 959
Koyna Dam, India 955
liquefation test 755, 756
retaining wall 759
Ruck-A-Chucky Bridge 958
seventeen-storey building 756
Techi arch dam, Taiwan 955
timber wall panels 756
760
wind turbine 959
Silberschlag, Johann Esaias 79, 92
similitude 180, 198, 370, 373-375, 667,
798,992, 1019, 1072
391

water tower

Simmons, Edward E.

slide rule 395

Smeaton, John 22-26, 180, 711, 911,
1005-1006, 1030

Soane, Sir John 21, 1029

soap-film machine 571-574, 1036

1111
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Index

Southern, John 1066

Spandock, Friedrich  776-778, 781

Stanton, Thomas 720

Stephenson, Robert 60, 182, 188-193,
794, 800, 1078

stereotomy 32, 38, 40

Stevin, Simon 83

Stucky, Alfred 455

t

Tappe, Wilhelm 104

Tedesko, Anton 270, 281, 293

Telford, Thomas 23, 55-57, 153,
162-167, 170, 174-175, 1061

Thompson, D’Arcy 605, 1007

Torroja, Eduardo 81, 269, 282, 302,
321-340, 455, 470, 477-505,
551-552, 554, 557, 613, 1034,
1039

Torroja, José Antonio 502

u

unexpected references
bird of paradise flower 1012
bird table 619
flying carp 1017
gecko feet 1008
grapefruit knife 685
knitting wool 619
lighted candles 700
mouse and elephant xii, 4, 673
Nestlé condensed milk 723
puppies and dogs  xii, 4, 1071
robotic device 968
sticking plaster 719

Ecole darts et métiers, Paris 1028

Ecole nationale des Ponts et
Chaussées, Paris 38, 42, 44, 226,
349, 1028

Ecole Polytechnique Fédérale,
Lausanne 455, 692

Edinburgh 53, 62

ETH, Zirich 381, 398, 613, 769,
1033

Glasgow 208, 371

Illinois 511

Imperial College, London 67, 226,
526

Karlesruhe 66, 274

Milan 300, 302, 303, 310, 312, 316,
441, 593

MIT 392

Mukogawa Women’s University,
Osaka, Japan 1038

Munich 258, 275, 276, 282

New South Wales, Australia 462

Oxford 371

Princeton 397

Rome 467,597

Skopje, Macedonia 954, 957

Southampton 520, 529, 968

Stanford 755, 756

Stuttgart 116, 353, 358-361, 395,
415-435, 569 ft, 606, 640-642,
850, 1009, 1012, 1032, 1033,
1035-1036, 1038

Sydney 462, 543

Thessaloniki 839

Turin 226, 299, 300, 306, 453, 465

Université Libre de Bruxelles 357,

toys  xii, 4, 235, 399, 685, 687 380
university, polytechnic, Hochschule, etc. University College, London 211, 350
Bauhaus University, Weimar 1037

Berlin 293 v

Bristol 511 Vatican Obelisk 7

Cambridge 781,785,793,798,833,  Vemon-Harcourt, Leveson 670
966, 968, 993, 994, 1064 Vernier, Pierre 395

Caltech 391 Vicat, Louis 50

Colorado 235, 242, 256 Villena, Leonardo 478, 480

Copenhagen 728 Vitruvius xi, 2, 5, 1005, 1049

Delft, Netherlands 116, 1038 Vogt, Fredrik 235

Dresden 855, 869 von Kiarmdn, Theodore 723, 736,739



w
Walter, Caspar
369, 1027
water-bath model
Aldwyck Housing Group HQ,
Houghton Regis, UK 997
Apple Campus building, Cupertino,
California 1003
Bloomberg European HQ, London
998
Breathing Space, Rotherham, UK
995
water-bath modelling 991, 993, 995
Wilson, Sigismund 216, 220, 225, 228
wind flow visualisation 714, 723, 724,
727,737,739
wind tunnel

13, 15-19, 127-129,

boundary-layer wind tunnel,
University of Ontario 744

closed-circuit type (Prandtl) 713

Colorado State University
Meteorological Wind Tunnel
745

Copenhagen gas works (Irminger)
718

Copenhagen, Denmark

Cranfield, UK 644

Gottingen, Germany 715,716

Guggenheim Aeronautical
Laboratory, California Institute
of Technology 737

Melbourne (Kernot’s ‘blowing
machine’) 716

National Physical Laboratory, UK
(‘wind channel’) 720

open-circuit type (NPL or Eiffel)
713

Stuttgart 426

suspension-bridge laboratory,
University of Washington
(Tacoma Narrows Bridge)

Turin Polytechnic 453, 462, 465

US Bureau of Standards, Washington
DC, 730

wind-tunnel model 1040
A. Murray McKay Bridge 745

728

739

Index
buildings of various shapes 728
Empire State Building 733
gas holder 720
girder bridge 717
lattice girder bridge 722
lattice work 717
Mannheim Multihalle
mill building 731
Norfolk Scope Arena, Virginia
1040
pitched roof 717,720,726
racecourse grandstand 726
Sears Tower, Chicago 745
small high-rise building 729
St. Mary’s Cathedral, San Francisco
1033, 1040
Sydney Opera House 1040
Tacoma Narrows suspension bridge
736,738, 741
tall chimney 731
wind-tunnel model material
3-D printed 901
aluminium sheet
balsa wood 901
brass sheet 728,729
cardboard 717
hand built 901
iron sheet 719
light foam 901
wood 717,733
Wolff, Julius 1005
Wren, Christopher
141, 639
Wunderkammer See cabinet of
curiosities

645

1033,

733

9, 37-38, 84-86, 95,

y
Young, Thomas 55-58, 59, 98, 153,

753, 1069-1070
Yvon-Villarceau, Antoine-Joseph
96

V4

Zeiss-Dywidag shell 269, 270, 279,
283, 284, 289, 292, 294

Zuse, Konrad 429, 1040
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