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How steel takes shape
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Within the frame of proper /| perfect engi-
neering acceptances, the effort to attain the objectives
with the proper engineering might be pointless with
many construction materials in terms of aesthetical

point of view.

Proper engineering should be taken into
consideration as an essential requirement even if not
sufficient for proper architecture. In this context, steel
gives an opportunity to actualize many architectural
expressions together with being a versatile and appli-

cable construction material.

In terms of general constructional aspects,
high quality detailing is very important as it affects
structural performance, costs, constructibility and
above all, the visual appearance of construction. At
this point, structural steel system enables to actualize
intended achitectural expressions at maximum level

with the help of proper engineering.




According to a classical ar-
chaelogical theory, the very first pro-
cessing of iron ore occurred spontane-
ously when the soil got very hot during
a forest fire at Kaz Mountains, Turkey

that caused to shape the iron in the soil.

Another theory is that, human
beings found out to process iron as a re-

sult of meteor hits. It is assumed that hu-

man beings found out to forge the mete-
oric iron. After processing of the iron they

made primitive equipments and guns.

Although iron and steel are
being used for about 5000 years, they
were only used for producing guns and

equipments until two centuries ago.

However, in the eighteenth
century England, they began to use iron
in the construction industry as a result
of producing raw iron. Thus, the first
structures were the bridges made of
iron and the first material used was cast
iron with a high compression strength

and a low tensile strength.
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Siemens Martin oven

The evolution
of STEEL

Following years, the possibility of producing cast steel was developed as a result of refining lig-

uefied raw iron by methods of Bessemer(1855), Siemens-Martin(1864), Thomas(1879).

Thus, cast steel became the most produced type of steel, dating from late eighteenth century.

Especially at the beginning of
the twentieth century, there had been a
fast improvement at construction tech-
niques of steel structures with the use of
electric furnaces at production phases. As
a result of fast erection capability of steel
structures, this system was preferred to
be used commonly at construction sites
after the First World War, as well as during
and after the Second World War.
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After the First World War,
steel structures were commonly used
in order to put together and restructure

the scattered industry.

During the Second World War,
German armies invaded all the lands of
many states till Volga River and carried
the outfits of industrial plants to those

new lands. They aimed to start a rapid

industrial production which was only
possible by using steel structural sys-
tem at constructions. Similarly, after
the war, the necessity to build indus-
trial facilities, social and sports centers,
schools and housings promptly, could
only be fulfilled by using the same sys-
tem at constructions. Thus, design and
calculation techniques of steel structur-

al system developed rapidly.

Flat Iron Building,
New York
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Abraham Darby IIl

Coalbrookdale Bridge, 1778

The evolution

of STEEL
Within that period, welding techniques developed as well. The first bridge which was constructed It was constructed by Abraham Darby. He is the first who succeeded to produce coking coal by
by using cast iron in 1778 | England, was Coalbrookdale Bridge on Severn River. using hard coal and processed iron by using that coking coal.

Until eighteenth century, people used wood coal
as it possesses a rich content of carbon, in order to process
iron. However, the European Forests were on the point
of exhausting in those years which made it difficult to use
wood coal. At the same time there were plenty of hard coal
in England in those years, but there was not enough carbon
in it. Abraham Darby is the first who succeeded to produce
coking coal by using hard coal and processed iron by using
that coking coal. Thus, coking coal is considered to be a great
invention which started The Steel Age. However, the quality
of the iron which Darby was processing was not good. The
processed iron was full of carbon pores and inadequate for
elaborare such as clock and watch making. Moreover, ten-
sile strength of cast iron was also not

good enough.

Henry Cort who was British like

Abraham Darby, achieved to produce
good quality cast steel by discovering
‘Method of Puddling’ in 1784. Owing to that invention, a high
quality steel was obtained sufficiently which was enough for
industry. Thus, sole trade of Russia and Sweden who were
processing iron by wood coal had been eliminated. In this
way, England began to dominate the market and was ac-
cepted among all countries as the provider of the metal with

its manufacturing technology.

In those years, England was in a preeminent posi-
tion in the world at mining industry. Most of the countries in-
vited and delegated British engineers in order to set up iron

plants in their countries.

The first high furnaces in Germany and France were
set up by British people (1787). During those years they start-
ed to construct bridges with solid main beams or lattice main
beams made of cast steel. One of those is Britannia Bridge with

Britannia Bridge, 1846

a span of 140m. which was constructed in 1846 / England.
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The evolution
of STEEL
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Old illustration of iron production: Foundry in La Houilles, France.

By unidentified author, published on Magasin Pittoresque, Paris, 1850.
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Why

STEEL

Sustainable

Iron and Steel are the materi-
als which are used in every field of life.
Iron is the core material and the most
common natural re-
source of the earth
as well as available at

anywhere on earth.

Moreover, steel struc-
ture can be easily adapted to the chang-
ing needs of the user and provides a
long lifespan of a structure.

Steel enables structures or
buildings to be renewed, changed or to be

able to adapt to the new areas of usage.

Itis a 100% recyclable

b, material, as well as in-
ey

E'_‘_ creasing the quality of

the product unlike oth-
er materials. Thus, steel is among the
most important sustainable material of

the future.
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In Europe, most of the build-
ings are constructed by steel structures
which are 96% recyclable and they can
be re-used in a considerable amount

while the other materials cannot.

The consumed energy and the
results of decreasing CO2 output per
each ton of produced steel are in con-
formity with the targets of sustainability
of the European Commission.

Steel provides safe working
conditions and also improves the qual-
ity of employee training.

It is the most convenient ma-
terial for pure, strong buildings and fast
constructions. It also provides sustain-

able construction solutions.

Thus, education of qualified
professionals who are familiar with steel

structures is very important for sustain-

able development.

Searching and dissemination
of information about the possibilities
for optimizing the construction by using
steel structures, is the key factor for suc-
cess at steel supply chain. In this aspect,
Europe undertakes this responsibility
for sharing its knowledge and abilities
with the rest of the world.

Culture and sustainability co-
operate for the environment, and using
steel structures is the most sustainable

way for the future.
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Why

STEEL

Appropriate

Dynamic forms

Today, architectural object
becomes a continously disfigured and
reformed, luminous and electronic ma-

terial.

The form which is deformed,
elasticised and digitised gives a new

meaning to structures and buildings.

Being digitised can be charac-
terised by following concepts of ‘uni-
fication, fusion, contraction and muta-
tion’ which enables steel to be used in a

new design language.

Steel is the load bearing struc-
ture or the coater of these digitised
forms and it can be reshaped or bended
in order to achieve such forms. Any re-
quested steel structural profiles or steel
coating elements can be easily produced
by special production techniques. This
elasticised feature enables steel to be

named as a plastic and formable material.

22 FREESTEEL DESIGN

Transparency

In architectural terminology,
transparency can be described with the
idea of designing the building without

disconnecting it from the environment.

The ability to design steel
structures with small sections enables
to design the building without discon-
necting it from the surrounding.

Today, many architectural
works which unite pure steel structures
with transparency of glass are consid-
ered as icons of the era. This feature of
steel is also very important within the

context of engineering.

Steel structures are designed
in such a way that they can be traced
throughout the life of buildings; the sec-
tions are open, ready to be controlled
anytime or to be replaced if needed.

Slightness and flexibility in design

Buildings constructed with
steel structure are much lighter than

other construction materials.

When you compare the weight
of a building constructed by steel with
the same building constructed by re-
inforced concrete, steel structures are
lighter than other at a rate of 1/3 ap-
proximately. This feature of steel ena-
bles the structures to be more flexible
and makes it an unrivalled construction

material.

Steel provides also flexibility in
design as well as at construction. Building
owners often are faced with the chal-
lenge of modifying an existing space to

meet changing needs.

In this context, steel is the
only material that allows the strength

of a structure to be increased economi-

cally once it is built.

Longer spans

Steel structure gives way to
designers to create spaces with longer
spans. Its high strength-to-weight ratio
enables to span large distances grace-
fully and economically - more so than

any other building material.

The long spanning capabil-
ity of steel also enables the creation of
large areas of unobstructed space in
buildings.

Fewer columns make it easier
to subdivide and customize living space
for current and future tenants. Open
space is also more attractive to design-

ers as well as investors.

Thus, steel is the most conven-
ient construction material where flex-

ible and free spaces are required.

High quality production and traceability

Steel structure requires high
level of engineering. Both the nature of
the material and the production requi-
sites generate a control mechanism by
itself.

It is not possible to build any
steel structural system with standard
experiences and it requires engineering.
Besides, steel structures are produced

under the controlled factory conditions.

The material is not affected by

site conditions.

Providing convenience to other disci-

plines of construction

Steel structural system pro-
vides many advantages as a result of
pre-production phase by virtue of deli-
cate project requirements. Moreover,
it creates appropriate spaces for elec-
tric and mechanical works, provides
high technological and safe detailing
for bracing members as a result of ap-
propriate engineering which are very
essential features of steel structures for

constructions.

FREESTEEL DESIGN 23



Why

STEEL

Fast

Steel structure is produced
under the controlled factory conditions
and does not get affected from site cir-
cumstances. Besides, it enables to pro-
duce the cladding material simultane-
ously, which covers the structure as it
is designed and produced with precise

project dimensions.

Every cladding structure or the
interior material can be manufacturedin
parallel with steel projects without tak-
ing any dimensional check at site.

Thus, steel enables the most
efficient site/installation planning, when
the coordination of the site works is

considered.

FREESTEEL DESIGN
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Economic

One of the main factors that
enables cost-saving in construction is
that steel structures are produced un-
der the controlled factory conditions.
Besides the primary costs of the build-
ing, it is assumed to be the most eco-
nomic construction material in terms of
total cost. Steel provides an economic

building identity by means of:

e Shortening the construction
period

e Enabling the building to en-
ter into service in a short time

e Decreasing the foundation
and excavation costs in parallel with
having lighter weight

 Having a longer-lasting/more
sustainable lifespan than other alterna-

tive construction materials

The cost saving feature of
steel structures by means of shortening
the construction period and its positive
effect to the total investment as well
as its reliability are the main factors for
contractors’ and investors’ choice of

these systems as building structure.




Houw steel contributes to architecture
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The transparency concept beginning in the second half of nine-
teenth century, displays an attractive effect over architectural design.

Later on, versatility of the glass material provides new and better
potentials to designers. The placement of the openings is not just a practi-
cal solution for getting light, providing exterior&interior visibility and ena-
bling natural ventilation but also provides therapeutic quality by catching
and framing the light which is essential for changing gloomy spaces.
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Who
WE ARE

In this regard, FreeSteel De-
sign prefers to do what cannot be
easily done and puts into practice the
advanced solutions with the help of
necessary and appropriate engineering

management.

This journey began 17 years
ago and the accumulated knowledge

with experience is embodied in FSD.

The creation of the company is
the incorporation of its team’s ongoing
experiences which is parallel to the evo-
lution of steel, described within this ‘FSD
Book’.

FREESTEEL DESIGN

To do what has been done so far and keep on doing the usual,

or

To make a contribution to progress of architecture being aware
that designers are leading this field

and

To do what is not standard, not easy and carry designers through
success with the help of high engineering solutions

Similarly, the evolving reliance
and the advantages of steel philosophy
enables the company to be animportant
contractor/manufacturer in construction

sector.

FSD’s creative engineering ca-
pabilities are the services that are put

forward to this sector.

Every experienced employee
of FSD aims and follows the idea that
the appropriate engineering makes a

maximum contribution to architecture.

In this respect, the creative en-
gineering is recognized and adopted by

each and every member of FSD.

Besides, it is difficult and hard
to manage the whole process of trans-
mission of innovation to accurate engi-
neering, manufacturability of engineer’s
design, and also reliability of the final
product.

The definition of analytic pro-
cess at project management should
be determined within this context and
the reliable process, which means the
manageable product and services in all,
should be described in detail.

In this sense, the reliance of
steel which is blended with advance en-
gineering capabilities and experiences
of FSD team, forms the philosophy and
route of the company.

RITZ CARLTON HOTEL / CUPOLA
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SHEREMETYEVO AIRPORT / MAIN ARCH
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e Architectural steel structures
* Primary steel structures
e Secondary steel structures
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One of the most important
milestones in architecture was the de-
velopment of construction methods in

iron and steel.

The familiar post and beam
metal frames of modern architecture
became possible with the mass pro-
duction of steel. However, it goes be-
yond the standards and eliminates the
borders of architecture in a short time.
Thus, every type of steel is the most fa-

voured material for architectural design.
Steel presents a new design

opportunity to architects with its different
features from the traditional materials.

2 FREESTEEL DESIGN

The steel is intensively used in

contemporary architecture to provide a
different expression. Just because struc-
ture is essential for the architecture of
the building, providing necessary stabil-
ity, strength and stiffness, it does not
have to be architecturally mute, unless

the designer makes that choice.

Thus, steel structure no longer
remains silent in terms of today’s archi-

tectural concepts.

It contributes architectural
meaning and richness, sometimes be-
coming the most significant of all archi-

tectural elements within a building.

In this context, FSD aims to be
the solution partner for the architects in
order to achieve the most complicated
structures with using the capabilities of

steel systems.

In the light of the expression
‘There is always a solution in Steel’, FSD
team has completed many complicated
projects with its advanced design & en-
gineering capability, strict planning and

project management discipline.
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Primary steel structures

INDUSTRIAL BUILDINGS

Architectural needs of con-
structing industrial buildings are also
fulfilled properly with steel structures.

Longer spans, sectional-var-
iable load descriptions, changeable
dimensions are the main reasons for
choosing steel structures in design of

industrial buildings.
The advanced design capabil-

ity of FreeSteel Design with the advan-
tage of providing light weight at weak

46 FREESTEEL DESIGN

soil conditions, plays an important role

at customer’s choice.

Steel structures are produced
and installed faster than other construc-
tion materials. The building starts func-

tioning just in time as planned before.

Steel structure is more re-
sistant to eartquake. This positive fea-
ture of steel in terms of weight, com-
bining with the design capability of

FreeSteel Design, provides a major ad-

vantage when it is compared to other

construction methods.

‘Quality and Reliable Total Ser-
vice Perception’ of FreeSteel Design is
the key value of constructing industrial
buildings throughout all the processes:
project designing, planning, manufac-

turing and erection.

INDUSTRIAL BUILDING EXAMPLES

FREESTEEL DESIGN



MULTISTOREY BUILDINGS

Multistorey Steel Buildings
are used in parallel with architectural &
social needs and provide reliability and
architectural flexibility by changing the
habits.

Longer spans with using mini-
mum post and beam structures means

more open and comfortable spaces.
The other advantages of using

steel structure at multistorey buildings

are being lighter in terms of weight, de-

FREESTEEL DESIGN

creasing costs in terms of foundation
expenditures and being more secure in
terms of earthquake in parallel with its
weight.

Using formwork at other con-
struction methods is not essential for

multistorey steel buildings.

At this point, using steel struc-
ture is faster than other construction
methods and enables reliable construc-

tion conditions.

‘Quality and Reliable Total
Service Perception’ of FreeSteel Design
is the key value of constructing mul-
tistorey buildings throughout all the
processes: project designing, planning,

manufacturing and erection.

MULTISTOREY BUILDING EXAMPLES

FREESTEEL DESIGN
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Secondary steel structures
can be considered as building elements
which are not load-bearing but play an
important role especially in architectur-

al design of shell systems.

As it enables to form the build-
ing geometry according to architectural
design, it needs to be detailed, manufac-

tured and installed precisely.

In this context, structural de-
tailing of secondary steel elements is

very important.

Thus, endless opportunities
exist in secondary steel structure in or-
der to enhance architecture and there-
by enrich people’s architectural experi-

ence.

FREESTEE
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Conceptual design

Basic structure sizes&positions
Member material

Preliminary drawings

FSD varies from others in steel construction sector with its following features:

Architectural integration

FreeSteel Design
manages all phases
successfully

throughout : j Structural engineering

Detailing
Shop drawings

Detailed connections

Procurement&purchasing
Bill of material (BOM)

Fabrication integration

Production automation
MIS information transfer

CNC downloads

Erection scheduling

Erection planning&follow up
Sequencing&lotting
Project management

Erection
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International Contracting
Capability

FSD is performing structural
and architectural steel works beginning
with the design development phases all
the way to the successful completion
which are supported with leading edge
design and engineering solutions.

17 years of experience and
know-how will be carried out within
FSD, according to technical specifica-
tions, performance criterias and local
norms of the territory where the project
is located. Based on previous project ex-
periences, FSD performs its work in line
with Snip and GOST of Russia and CIS
countries, BS of UK, EN of Europe, UBC
and construction norms of USA and IBC/
ICC international building code.

Thus, having a capability
and ability of performing construction
works throughout Russian Federation,
CIS Countries, Saudi Arabia, Africa,
GCC Countries and Europe, FSD aims
to strengthen its contracting ability all
over the world and provide customer

satisfaction in bulky & complex projects.

FREESTEEL DESIGN

With its advanced design & engineering capability, strict
planning and project management discipline, FSD gives its
services at following range:

e Structural steel construction for industrial buildings

e Structural steel construction for multi-storey buildings

e Structural steel construction for pre-fabricated housings
e Structural steel construction for vehicle bridges

e Architectural steel structures for complex forms

e Architectural steel structures for special works such as:

Canopy, Dome, Cupola Structures

e Steel structures for facade claddings and facade glazings, cladded roof

structures, glazed skylights

e Modular steel shell systems
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Who
WE ARE

The advanced capability of
FreeSteel Design’s project designing
ends up with successful manufacturing

process.

Having embodied experienced
manufacturing staff, FSD executes com-

plex but producible forms/structures

with its own high-tech machinery.

FREESTEEL DESIGN FREESTEEL DESIGN 59



Who
WE ARE

FREESTEEL DESIGN

FSD manages all phases suc-
cessfully throughout project designing,
manufacturing and erection phases

with its advanced experience.

FSD provides customers with
its service not only with project design-
ing, manufacturing and erection but
also creating advanced solutions in de-
tails which need to be handled accord-

ing to architectural precision.

Acting with this principle is the
main target of FSD, which helps to pre-
vent any complication that might occur

before or after constructing the building.

Advanced detailing and gen-
erating appropriate solutions under the
control of Architectural Project Supervi-

sor, are the main obligations of FSD.

Having internalized the per-
ception of total responsibility, FSD pro-
vides quality and reliable service to its
customers with generating all the pro-
cesses throughout structural engineer-
ing, detail designing, planning, manufac-

turing and erection.

Supplying high quality
steel products at its own
production facility

e To produce every piece of
the structure under the controlled fac-

tory conditions

e To assemble the structure at
site as described without any additional

interpretation

Within the framework of this
approach, each connection detail is de-

signed as bolted at maximum rate as far

as statical calculation permits.

By this means, the system
gains a reliable process. Each piece
which is produced under the controlled
factory conditions, can be installed at
anywhere in the world without having a

problem.

Both the requirements of qual-
ity production and the capacity manage-
ment correspond to ‘Quality and Reli-

able Total Service Perception’ of FSD.

Demountability of these struc-
tures enables the sustainable exploita-
tion of steel systems and becomes the
integral piece of the whole process,

within the context of FSD’s philosophy.

FREESTEEL DESIGN



Who
WE ARE

Pre-assembly concept

Pre-assembling during fabrica-
tion stage to eliminate any kind of com-

plications at site.

Minimizing workmanship
at site

Structural Steel is lighter and
assembled faster than other framing
materials, thus minimizing the work-

manship at site.

OZ MALL / CUPOLA
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Special structures

Today, steel provides not only
strength to buildings, but also enhances
architecture and enables to construct
special structures that are too costly to
produce and construct with other mate-

rials.

Curving & bending is now pos-
sible in ways that were never thought
possible before. Curves using steel
beams bent to a certain radius or seg-
mented curves or combinations of both
can create members that follow the
outlines of irregular facades, arches or

domes.

In this context, FreeSteel De-
sign offers to produce and construct
the most complicated and irregular
structures with the help of its advanced
design and engineering softwares,
qualified technical team and high-tech
manufacturing capability at its own pro-

duction plant.
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RITZ CARLTON HOTEL / WINTER GARDEN
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OZ MALL [ CUPOLA TURKMENBASHI AIRPORT BALLOON STRUCTURE IN KADIKOY
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