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Sustainable building planning 
from the outset

A compendium on an essential future topic
A building’s entire life cycle – from construction through 
occupation, cycles of renovation and repairs, up to 
demolition and disposal, impacts the flow of materials 
thereby created.
The decisive path of a building’s environmental impact is 
however usually set early in the planning phase, at a time 
when planners often still lack knowledge about the 
sustainability characteristics of different building materials 
and constructions. At the same time, the efficient handling 
of existing resources is decisive in sustainable construction 
and an intelligent selection of materials can yield unforeseen 
possibilities for exploiting hitherto neglected potential and 
for meeting the increasing demands in this area.
This book is designed to provide planners with the facts 
and arguments they need, but may often lack, to evaluate 
designs, materials and buildings.

‡	� Environmental life cycle assessments of materials, 
construction elements and buildings

‡	 Calculates and optimises life cycle costs
‡	 Reference projects: life cycle analysis in practice
‡	 Planning tools, databases and tips on calculations
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Test 1 Air permeability/infiltration

Test 2 Air permeability/exfiltration

Test 3 Water penetration resistance – static

Test 4 Test 4 Wind resistance – serviceability

Test 5 Repeat air permeability/infiltration

Test 6 Repeat air permeability/exfiltration

Test 7
Repeat water penetration resistance – 
static

Test 8 Water penetration resistance – dynamic

Test 9 Building movement regime

Test 10 Repeat air permeability/infiltration

Test 11 Repeat air permeability/exfiltration

Test 12
Repeat water penetration resistance – 
static

Test 13 Water penetration resistance – hose test

Test 14 Wind resistance – safety

Test 15

Additional structural tests:
• Impact test on internal face
• Impact test louvers
• Pull-out test of restraint point

Test 16 Dismantling and inspection

Approval in individual cases
Building regulation law distinguishes between 
regulated and non-regulated construction prod-
ucts or construction methods on which substantial 
demands are made.  Construction products or con-
struction methods are regarded as non-regulated 
when no technical construction regulations or gen-
erally accepted technical regulations, in particular 
DIN standards, exist for them, or when they depart 
from these technical regulations. The fitness for use 
of non-regulated construction products and con-
struction methods must be proven through a 
national technical approval, a national test certifi-
cate or through an approval for an individual case. 
An approval for individual case is required for the 
use of non-regulated construction products  when 

there exists no national technical approval or no 
national certificate or where such products differ 
substantially to an existing approval or certificate. 
Essentially the decisions on whether such a sub-
stantial difference exists is to be made by the 
 producer, in certain cases together with bodies 
that operate in the  proof of conformity  procedure 
or that grant national technical certificates and 
approvals. The approval for an individual case – in 
contrast to the standard approval and certificate – 
always applies only to a specific building project.

Comparable regulations in different countries 
The equivalent of the German approval for an 
 individual case is known in France as the ATEx 
(Appréciations Techniques d’Expérimentation). 
In Great Britain there is no comparable form of 
approval, the technical inspection is generally the 
responsibility of the local inspecting engineer or 
inspection office. There is however a final control 
and acceptance. It is carried out by the building 
inspector at the time of the planning application, 
at the very latest during the construction phase. As 
the basis for evaluating the new building product 
or new method of building he uses the building 
regulations that are valid for standard products and 
building projects, which he interprets according to 
his judgment and discretion. This kind of approval 
is thus subject to far less stringent criteria than 
comparable procedures in Germany and France. 
The BBA (British Board of Agrément) can issue BBA 
certificates. This approval certification is not obliga-
tory, the average time required from application to 
issuing the certificate is about nine months.

Test and inspection procedures at seele
Our business has to supply proof of the fitness for 
use of our construction products and systems 
according to the currently valid inspection norms. 
With innovative building projects that venture out-
side of the usual standards and norms the building 
authorities generally impose a system of approvals 
for individual cases. This often makes additional 
inspections necessary. To obtain approval from the 
building authorities accredited inspection institutes 
must be used. Staff from such institutes regularly 
visit our headquarters in Gersthofen and approve 

tests there. We work together with a number of 
certified inspection institutes, allowing us to profit 
from their know-how. To ensure a regular feed-
back of information and to minimize expensive 
testing outside our premises – in the past we 
shipped large test samples to England or American 
where they were erected by our own assembly 
team – we set up our own testing centre in 
 Gersthofen in 2003 (see list p. 97). 

Tightness tests
Tightness tests form part of standard testing proce-
dures and examine the effects of environmental 
influences according to the criteria of air, water, 
wind and atmosphere. Air- and rain-tightness test-
ing is carried on original size test elements in static 
laboratory tests using a vacuum chamber. Wind 
deformation tests can be carried out statically using 
a vacuum or pressure chamber, or dynamically 
using an aircraft propeller. In the climate chamber 
we simulate different climatic influences on mate-
rial samples in long-time tests.  

Load tests
Static load tests belong to the second category 
of standard tests and examine the structural 
 performance of a building or the behaviour of a 
material under different loads. We generally carry 
out these examinations as pendulum impact tests 
and bearing capacity tests. Samples or separate 
test rigs are required. We forward the results of the 
tests carried out (in accordance with the legal regu-
lations or the requirements from the customer’s 
specifications) to the client’s respective specialist 
planners who can then check conformity with the 
requirements once again.

Special tests
Research and development are essential to our 
business in order to meet our own quality stand-
ards and to promote innovation. One example of 
the successful result of research is the development 
of the cold-bending technique for glass panes first 
used for the façade of the railway station in Stras-
bourg. In this case a kind of testing was required 
that differed from standard test procedures. Using 
a number of samples of the façade with cold-bent 
original panes and different radii of curvature, in 

addition to standard tests we examined resistance 
to wind and impact loads (by sandbag tests, 
among other methods), bearing capacity in the 
case of snow loads and residual bearing capacity 
if the glass breaks (see chapter “Structural Glass 
Building”, p. 74ff.).

Small-scale tests and feasibility studies 
These can take place from the development to the 
execution phase; they are an aid to internal quality 
control and reinforce the firm’s innovative strengths. 
One example is the project 7 More London: in 
 addition to various tightness tests, using a 1:1 
façade performance mock-up we simulated various 
scenarios for the different fitting procedures and 
optimized these for later use on the building site.

Sound insulation
In Germany requirements and verifications 
required in the area of sound insulation are laid 
down in DIN 4109.
Accredited sound insulation laboratories carry 
out sound insulation testing for seele.  In sound 
insulation cabins they test for flanking sound 
 transmission, using completed and original size 
facade  elements. Submitting just a single pane to 
this laboratory test would not provide a useful 
result, as this would not take into account the influ-
ence of the frame and fitting on the building site. 

Example: 
facade testing procedure for 7 More London
The 7 More London project called for extensive 
testing (see Chapter »Element facades« p. 58ff.). 
We made two 1:1 performance mock-ups for the 
18 600 m2 aluminium element facade. We then 
carried out various tests on them, including air 
 permeability and rain-penetration, as well as wind 
deformation. The shifting of floor levels above one 
another was also simulated. The tests proved that 
the façade can withstand real loads and deforma-
tion and will achieve the expected lifespan. 
The elaborate mock-ups were not the full height 
of the façade but all the important parts were 
made using the planned materials, so that the test 
results are fully applicable to the real façade.

2 7 More London:
 a  Air-permeability testing 

with foil to calibrate the test 
chamber 

 b  Testing water-penetration 
resistance using a hose 

 c  Air permeability and water 
penetration resistance tests

3 Central Library, Seattle
 a  mock-up of the sample pane 

in the heat chamber
 b  sample pane with aluminium 

frame and butyl tape for 
 earthquake simulations

The testing and inspection facilities 
at seele:
1.  Test site with façade testing 

centre (up to c. 120 m2) to 
carry out:

 •  air permeability and water 
 penetration resistance tests:
This includes static tests with 
a vacuum chamber as well 
as dynamic tests with wind 
loads produced by an aircraft 
propeller 

 •  carrying out measurements 
of deformation after static 
and dynamic tests 

2.  climate chamber for material 
samples to simulate changing 
effects of climate in long-time 
testing 

3.  equipment to carry out various 
load tests such as pendulum 
impact tests and residual bearing 
capacity tests. 

External facilities whose assistance 
is used when required (selection):
•  Labor für Stahl- und Leichtmetall-

bau, Hochschule München, 
 Karlstraße 6, 80333 Munich, D

•  IFT Rosenheim, Institute for 
Window Technology, Theodor-
Gietl-Straße 7– 9, Rosenheim, D

•  Taywood (Taylor Woodrow Engi-
neering & Consultancy), 345 Ruislip 
Road, Southhall, GB

Construction products lists
The building regulations of the 
respective German Länder (states) 
stipulate that the technical rules 
introduced by the supreme building 
authorities of the Länder by public 
proclamation are to be observed. 
These lists are revised annually and 
are issued by DIBt:

Constructions products list A
Construction products, for which 
technical rules are given in the 
 Construction Products List A, Part 1, 
or construction products, which are 
named in the Construction Products 
List Part 2, require attestations of 
conformity. 
Distinctions are made between:  
•  ÜH – declaration of conformity 

by the manufacturer
•  ÜHP – declaration of conformity by 

the manufacturer following testing 
of the construction product by a 
recognised testing centre. 

•  ÜZ – certificate of conformity from 
a recognised certification centre

Construction products list B
The Construction Products list B, 
part 1 is reserved for construction 
products that are placed on the 
market based on the Bauproduk-
tengesetz (Construction Products 
Law) and for which there exist tech-
nical specifications and, depending 
on the intended use, classes and  
performance levels.  The Construc-
tion Products List B, Part 2 includes 
those construction products that 
are placed on the market on the 
basis of directives other than the 
Construction Products Directive, 
which have the CE mark, and which 
do not meet all the essential require-
ments of the Bauproduktengesetz. 
On this account additional verifica-
tions of suitability are required. 

List C
List C contains construction products 
for which there exist neither 
 technical rules for works nor rules of 
technology and for which fulfilment 
of requirements in construction law 
plays only a secondary role.
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Steel and Glass Constructions

From the 1970s onwards the structural calculation 

of lattice shells with complex shapes became 

 possible but for reasons to do with fabrication 

such shells were generally restricted to just a 

few regular geometries.  Economic construction 

remained inseparably linked with the industrial 

 fabrication of large series of identical building 

 elements until the end of the 20th century. For 

Max Mengeringhausen and Konrad Wachsmann 

using as many identical building parts as possible 

was one of the important parameters in designing 

their space frames. And even when, at the start 

of the 1990s, Jörg Schlaich and Hans Schober 

 introduced Frei Otto’s principles for lattice shells 

to steel and glass architecture with their dome in 

Neckarsulm, the use of uniform rod lengths with a 

junction connection that, despite a variable angle 

cleat, was made up of identical parts remained of 

central importance. Towards the end of the 20th 

century this situation changed radically within 

the space of just a few years due to the introduc-

tion of computer-supported production processes. 

Although certain decisions about construction, for 

example as regards the connection technology,  

still have to be made, a modular geometric order 

of the kind that had previously formed the basis 

for all building construction has greatly dimin-

ished in importance. Since the 1990s numerous 

free-formed steel and glass shells have been car-

ried out. It must be said, however, that alongside 

truly impressive constructions there are also 

 examples that are less than convincing in terms 

of both design and construction.  Not infre-

quently there is a yawning gap between the 

 architectural intentions and its implementation. 

The reason for this is generally the strict separation 

common in the building industry between archi-

tectural design and the workshop planning of 

the construction firms. But complex structures 

demand a continuous process chain from design 

to execution.   

Westfield grid shell

The successful roofing of the Westfield shopping 

centre in London is based on a particularly close 

links between the workshop planning, production 

and fitting by seele and the detailing of the design 

and structural calculations carried out by our office, 

which will be described in greater detail below. 

The East and West Mall of the shopping centre are 

each roofed by a free-form grid shell with a triangu-

lar mesh and a standard span of 24 metres. 

Together the roofs have a total area of around 

18,000 m2. The longest “arm” of the roof measures 

124 metres in plan. Both roofs are made seamlessly 

and rest on edge brackets at centres of 12 metres. 

To reduce the restraints caused by expansion due 

to temperature increase the bearing points can 

slide parallel to the edge. There are fixed points 

roughly at the middle of the central “arm” of both 

roofs. Insulated glass and insulated metal panels 

were used as the roofing material. 

Development of shell structures 

Among the most impressive 

achievements of the 19th century 

art of engineering are the elegant 

roofs  to shopping arcades  and 

glasshouses with their slender struc-

tural members. The design of these 

early glazed frame structures was 

determined largely by the methods 

of calculation and production availa-

ble. The number of different mem-

bers and nodes was reduced to a 

minimum to prevent the cost of 

 production exploding. In addition 

the methods of structural design 

were restricted to just a few standard 

geometries. This led to the repetition 

of standard solutions for domes and 

vaults. Examples include the roofs 

for gasometers developed by 

Johann Schwedler in 1863, or, later, 

the shell made of rods for the Zeiss 

planetarium designed in 1922 by 

Walter  Bauersfeld which has a mesh 

pattern that Buckminster Fuller also 

used for his geodesic domes. 

In 2001 Jan Knippers and Thorsten 

Helbig founded the engineering 

office Knippers Helbig Advanced 

Engineering in Stuttgart. 

Jan Knippers is professor at Stuttgart 

University where he heads  the 

 Institute of Building Structures and 

Structural Design(itke).

21  The two seamless arcade roofs 

designed by seele have a total 

area of around 18,000 m2.  

22  Form optimization processes 

applied to a wave originally 

planned by the architects:

 if the wave does not follow 

the orientation of the rods this 

results in awkward faceting of 

the triangular elements  along 

with difficulties in draining 

 rainwater from the roof  

23  The angle of 60° finally carried 

out best combines the require-

ments of structural design and 

aesthetics. 

24  To give the roof a uniform 

appearance all rods have the 

same external cross section 

but their wall thicknesses are 

varied in accordance with the 

particular structural demands 

made on them.

25  Eastern area of t he roof, state 

of progress in February 2008

Westfield London: Digital Process Chain from Design to Execution

Westfield London: Digital Process Chain from Design to Execution

Digital Process Chain from Design to Execution 

Jan Knippers, Thorsten Helbig, Knippers Helbig Advanced Engineering

Manufacturing and planning synergies in the building process
How is innovative architecture created? How can efficient 
synergies between planners and manufacturers be achieved? 
And how does an enterprise such as seele, with its proven 
high-level qualifications in the area of steel and glass, 
respond to planners' design ideas? These are just some of 
the questions answered in “Innovative Design + Construction”, 
the new publication in the DETAIL Development series. 
Using prestigious international projects as examples, the 
book explains the working philosophy and approach of the 
seele company, which stands for innovation in construction 
and customised solutions using the materials of glass, steel, 
aluminium and membranes like few other companies. 
This publication focuses on describing the development and 
implementation processes a construction project entails. 
A dialogue with various parties involved in planning continues 
throughout the entire book in joint discussions and interviews, 
moderated by DETAIL, but also in comparisons of articles by 
various authors on the same topic. 

‡	� Description of the process chain,  
from design through manufacture up to installation

‡	 Steel-glass constructions
‡	 Element facades
‡	 Membranes and foils
‡	 All-glass constructions
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Chapter 224 Steel and Sustainability 25

The current generation of “green” buildings 
already offers significant improvements over 
conventional buildings, in as much as they 
consume less energy, materials and water; 
provide demonstrably healthier living and 
working environments; and greatly enhance 
the quality of the built environment, includ-
ing the neighbourhood. However, these 
improvements are offered through the use 
of existing materials and products, design 
approaches, and construction methods. 
Because of this conventional approach to 
design and construction, it remains difficult 
to incorporate truly innovative technologies 
into current construction practice.
Two schools of thought are emerging that 
address this challenge. 

The first relates to high-performance green 
buildings. The characteristics of high-per-
formance green buildings, as suggested by 
Fujita Research [11] include:
•  Optimal environmental and economic 

 performance 
•  Integrated processes, innovative design 

and increased efficiencies to save energy 
and resources

•  Satisfying, healthy, productive, quality 
indoor spaces

•  Employing lean construction methodolo-
gies and tools to improve waste manage-
ment and reduce the environmental 
impact of construction waste

•  Increasing the emphasis, at R&D stage, of 
whole-building design, construction and 
operation over the entire life cycle

•  Fully integrated approach, including  
teams, processes and systems

•  Renewal engineering methods
•  Management and business practices
•  New standards, open buildings, advance 

jointing and assembly techniques, process 
engineering

•  Materials and systems: new function 
 integrated building components, durabil-
ity, ability to repair and retrofit compo-
nents

huge strides in its efforts to achieve sustain-
able development imperatives (fig 8).

For example, the Canadian steel industry has 
achieved [13]: 
•  A reduction in carbon dioxide (CO2) emis-

sions of more than 20 % since 1990
•  Emissions of sulphur dioxide (SO2) reduced 

by 77 % since 1990
•  Emissions of nitrogen oxides (NOX) 

reduced by 24 % since 1990 
•  Polycyclic aromatic hydrocarbons (PAH) 

emissions reduced by 74 % since 1993
•  Energy efficiency improved by 25.4 % 

between 1990 and 2001 
•  Waste going to landfill reduced by 52 % 

between 1994 and 2002

Under the drivers of mass production, qual-
ity control and cost reduction, technical 
progress has led to large energy savings and 
to the systematic use of lean and clean 
processes in steel plants. As a result, energy 
consumption and CO2 generation in the 
steel industry have decreased. Western 
nations have reduced their relative CO2 
emissions by 50 % over the past 30 years, so 
that today, depending on the age of the 
plant and other factors, CO2 emissions in 
Europe and the Americas average 1.5 to 2 t 
for each tonne of steel produced from iron 
ore. Furthermore, in respect of those figures, 
the effect of forty years of recycling has to 
be taken into consideration, when compar-
ing with other materials. Water use in steel 
manufacture has been greatly reduced, and 
in most instances water is recycled and 
reused.

All steel production has a high recycled 
scrap steel content and all steel is recyclable. 
Steel is the most widely recycled material in  
the world: many steel components can be 
unbolted and even reused for future appli-
cations. The possibility of reusing building 
elements makes steel construction even 
more sustainable than the already signifi-
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cant contribution of today΄s simple material 
recycling. Steel can be repeatedly recycled 
because it does not lose any of its inherent 
physical properties as a result of the recy-
cling process. It also has vastly reduced 
energy and material requirements com-
pared with steel made by refining iron ore: 
the energy saved through recycling reduces 
the annual energy consumption of the 
industry by about 75 %, which is enough to 
power 18 million homes for one year. The 
steel industry has been actively recycling 
steel for more than 150 years: recycled steel 
provides 40 % of the world's steel industry 
ferrous resources. Steel recycling rates vary 
by product and geographical region: about 
97.5 % of structural steel beams and plates 
were recycled in 2004 and 2005, while the 
for reinforcement bars the rate is about 
65 %. Structural steel sections generally 
contain about 95 % recycled steel, whereas 
flat rolled steel contains about 30 % reused 
material due to the different processes 
involved. However, until now, global steel 
demand has always exceeded maximum 
recycling capacity, so that there is still a 
need to produce new steel from iron ore.

The use of steel construction components, 
elements and systems enhances the sustain-
ability of buildings in terms of these issues, 
and the economic and social performance 
of the project in its phases – fabrication of 
products, design, erection, use and end of 
life. The following section is intended as 
a guide to assist project managers and 
designers who wish to adopt some of the 
above pro-recycling measures into their 
projects. It is structured around the five 
major structural components of building, 
namely, substructure, superstructure, roof 
assembly, services and finishes. 

Substructure

Construction challenges in substructures fall 
into both the environmental protection and 
economic growth sectors as the industry 

has significant impacts, both positive and 
negative, on the natural environment. Effec-
tive protection of the environment is possi-
ble through controlling and minimising the 
impacts of construction acoustics, airborne 
and other pollutants, including potential 
damage to biodiversity. Construction site 
control and minimisation of energy con-
sumption, awareness of embodied energy, 
improved economy of materials transport 
and a reduction in water usage also improve 
environmental management and conserva-
tion. To meet these objectives requires the 
adoption of construction technologies that 
minimise the requirements for on-site work-
ing space, supporting materials, and 
machinery and equipment, especially those 
which burn fossil fuels and generate noise.

The ultimate environmental objective is to 
avoid leaving an unwanted legacy for future 
generations. At the end of a structure΄s 
useful life, when a site is cleared, founda-
tions are generally abandoned and left to 
be someone else΄s large immovable prob-
lem. Steel foundations like sheet piles, steel 
pillars or tubes can be extracted, allowing a 
site to be returned to its original condition. 
The recovered steel can be reused or recy-
cled. During installation, driven steel piles do 
not produce spoil and require far fewer 

The second relates to “radical sustainable 
construction”. Radical sustainable construc-
tion has five major features: 
•  Integration with local eco-systems, 
• Closed-loop material systems, 
•  Maximum use of passive design and 

renewable energy, 
•  Optimised building hydrologic cycles, and 
•  Full implementation of indoor environ-

mental quality measures. [12]

The role of steel in “radical high 
 performance green buildings”

Good design is fundamental to sustainable 
construction. Decisions made at the initial 
design stage have the greatest effect on the 
overall sustainability of projects. The issues 
to be faced by radical high-performance 
green buildings favour construction prod-
ucts and methods that are flexible, light and 
durable: It is here that steel emerges as a 
material-driven construction system capable 
of achieving the prerequisite performance 
standards. The advantages encouraging the 
use of steel include its cost, non-combusti-
bility, resistance to mould, gases, mildew 
and termites and its environmental friendli-
ness.

Construction is a major consumer of materi-
als and resources and thus it is imperative 
to reduce its resource consumption and to 
maximise material reuse. Prudent use of nat-
ural resources results in a more efficient 
industry and a restricted usage of natural 
materials. Practices such as material recy-
cling, waste minimisation, local product 
resourcing, land decontamination, and mini-
mising construction- and demolition-waste 
disposal make sound business sense and 
encourage good construction housekeep-
ing. Application of the principles of lean 
construction and life-cycle analysis, includ-
ing life cycle costs (p. 32ff.) are equally 
important. The steel industry itself is making 

vehicle movements to take material off site 
(figs. 11 and 12).

Beside the fact that steel structures, being 
lighter, generally require smaller founda-
tions, steel may also reduce project impacts 
in other ways. Steel construction, because 
it can be prefabricated to meet the specific 
requirements of every component of the 
project, reduces the amount of working 
space required on-site. Joints, penetrations, 
and holes are pre-drilled, reducing the 
extent of work on-site and the amount of 
machinery required. Where the construction 
method relies mainly on bolted joints, nui-
sance noise from the site is reduced. Prefab-
rication also facilitates just-in-time delivery, 
removing the need to store or stack vast 
quantities of construction materials and fur-
ther reducing the extent of the site required 
for preparatory work. A typical light steel-
framed house with lightweight cladding 
weighs approximately 30 t (excluding foun-
dations), in comparison to 100 t for a brick 
and blockwork house. This difference has 
also a great impact on site transport and 
logistics.

Superstructure

The demands placed on buildings can 
change for a host of reasons, perhaps 

8 9

Thanks to steel’s high strength 
(HSS) to weight ratio, steel con-
struction requires less material 
than traditional technologies 
and contributes to reducing a 
building’s environmental 
impact.
By replacing traditional beams, 
50 KT of HSS like the S460 M 
steel grade represents a sav-
ing of 14 KT of CO2 (roughly 
the annual emissions of 
4000 vehicles).

8, 9  Steel recycling rates
10   Old cars are a major source of scrap steel
11, 12 Court of Justice of the European Communi-
    ties, Luxembourg (L) 2009, Dominique Perrault. 

In connection with the extension the old steel 
structure of the building was taken down, 
cleaned and assembled again. 
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Case Study 7

 1   cladding 9/11 mm perforated cast 

iron panels with 1000 ≈ 1000 mm

airspace
black corrugated metal sheet 12 mm 

water-proofing membrane 

50 mm insulation mineralwool 

   100 mm acoustic panel of steel sheet with 

insulation mineralwool 

  frame of 30/30 mm steel SHS

  15 mm gypsum board

 2  30/60 mm steel angle

 3  130/55 mm steel channel 

 4  40/40 mm steel SHS

 5  50/60 mm steel angle

 6  aluminium profile point fastener

 7   steel Å-beam 300 mm deep

 8   roofing 9/11 perforated cast

iron panels cast in 1000 ≈ 1000 mm moulds

with corrugated sandsurface

  airspace

  12 mm corrugated steel sheet

  waterproofing membrane

  40 mm mineralwool insulation

   80 mm acoustic panel of steel sheet with 

mineralwool insulation

  frame of 30/30 mm steel SHS

  15 mm gypsum board

 9  girder, steel Å-beam 300 mm deep

10  160/80/6 mm box shaped steel beam

11  160/50/40 mm steel block

12  steel flashing

13  connecting steel plate

14  100/60/5 mm steel RHS

cc

Horizontal section • Vertical section

facade and roof

scale 1:10

The state of the art of steel in today's architecture 
Steel is a distinctly versatile building material whose  
powers lie in wide-span constructions in the field of civil 
engineering as well as façade surfacing or of high-rise 
houses. Steel is very trendy. This can be seen not only 
with the growing number of skyscrapers in Asia; the  
material is also increasingly used in surface design.
This publication about steel in construction is aimed at  
the promotion of steel as favoured construction and  
building material giving all necessary information to  
enable planners and decision makers to base their  
project conceptions and pre-design on steel solutions.

‡	 Designing steel structures
‡	 The basics of construction
‡	 �The 21st century paradigm – High Performance  

Green Buildings
‡	 The economic benefits of steel in construction
‡	 Steel products and fabrication
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