Networks of Construction
Ekaterina Nozhova

Institute of Historic Building Research and Conservation,
Prof. Dr.-Ing. Uta Hassler

HIRMER



1

Industrialisation as a technical and historical context

1.1
Vladimir Shukhov and the construction company
of Alexander Bary

Construction historyand research on industrialisation:

stereotypes andchallenges
Vladimir Shukhovand Alexander Bary
Vladimir Shukhov:the state of research, new sources
The constructioncompany of Alexander Bary

in its historical context

1.2

Industrialisation and metal structures: material
and context

Metal structuresin Russia inthe middle of
the 19th century: an overview

Foreign capital and expertisein the Russian
metallurgical industry

Puddled, Bessemer and Siemens-Martin steel:
qualities andthe spread oftechnologies in Russia

Iron orsteel?

Prodameta and Kroviya

Profiles diversity

Russian standard profiles. The Congress on
Spreading the Use oflron

Standard sectionsworldwide

International metricsystem and Russian profiles

Rolled profiles of weld and castmetal

Geometry of structural profiles

Angle profiles

I-profiles

Channels

Z-profiles

Rivets

Sheet metal quality

Ural sheetiron

Sizes of sheet metal

Metal processing machinery

Workers

13

22

33

33

37

40
43
45
49

50
52
53
54
55
56
56
57
58
58
60
62
64
64
68

2
Industrialisation and Shukhov's structures

2.1
Between geometry and craft: the settingout
of hyperbolic structures
Metal structures: laying out, processing and assembly
The Layingout and processing ofthe cylindrical
reservoir walls
The Laying out of the sphericalreservoir bottom
The Laying out of ship plating
Hyperboloids
The Laying out ofthe NiIGRES Tower
Between geometry and kraft
NiGRES PowerStationand itstransmission lines

22

Theory and practice: The Truss andtrials
at the construction site

Contemporary methods of structural analysis
and their spreadin Russia

Truss systems:the conventionaltruss

The Truss by Shukhov

The pavilions of Alexander Bary atthe All-Russian
Exhibition in Nizhny Novgorod

Trials atthe constructionsite:the hanging roof

Trials atthe construction site: the arched vault

Details

Theory andpractice

2.3
Shabolovskaya Tower:symbolic objectand
everyday routine
The Russianradio network1901-1917
Radio masts:conventional types
The All-Russian Radio Networkand
the International Radio Station
Shabolovskaya Tower: research prerequisites
The story of the commission
Higherthan the Eiffel Tower
The height of the tower
The material of thetower andradio signal
The original design
Resource shortage

101

103
103

105
107
109
112
13
120
120

165

165
167
168

172
173
174
176
177

193
193
195

196
199
200
201

201

202
202
203



Material

The foundation of thetower

The detailbetween the sections
Assembly

Reference to Schwedler

Assembly schemes

Assembly: lifting

The constructionsite/planning

Symbolic structure and everyday routine

24

Metal shortage:substitution of metal for wood.

The universal patented principle of the
hyperbolic structure in applicationto wood

Timber andindustry in Russia

Research ontimber structures
in Russia (1927-1945)

Wooden shell prototypes

Cooling towers, built accordingto Shukhov's
structural principle

Severouralsk

Generaltower geometry

The struts of thetower

The ringsof thetower

The strutoverlaps

The precision of construction

The assembly sequence

The precision of structure

The woodenhyperbolic water tower

The details of thetower

205
206
208
210
210
211

213
215
218

259
259

260
262

262
263
264
265
266
267
267
268
270
273
273

The universal construction principle for uniquetowers 277

3
Networks of Construction

Industrialisation as aworld wide process
Technology exchange
Moving towards standard, controllability
and typical solutions
Mechanisation
Newly established materials
Establishing new building typologies and sizes
Scientification of engineering knowledge

Appendix
Appendix |
Appendix Il
Archives
Bibliography
Colophon

339

341
342

342
343
344
345
345

349
351

353
356
356
360



