
STEEL STRUCTURES

Design of structures



EIFFEL TOWER, PARIS
(1889, Worlds Fair)



ORANGERY, SCHÖNBRUNN, VIENNA

Előadó
Bemutató megjegyzései
Nicely crafted connections



STEEL STRUCTURES
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Bemutató megjegyzései
pylon



STRUCTURAL MEMBERS OF A SIMPLE HALL 
CONSTRUCTION 1.



IN PLANE FRAME LOADS



 high strength to weight ratio

(the weight of steel structure will be small)

 big toughness

(steel has both strength and ductility)

 elasticity big modulus of elasticity

(follows Hook’s law very accurately)

 consistent material quality

(properties of steel do not change)

Adventages of steel I. :

Előadó
Bemutató megjegyzései
Toughness szívosság    because of the circumstances of the fabrication



 big ductility

(steel can withstand extensive deformation under     

tensile stresses without failure,

warning before failure)

 strength and deformation properties can be 

controlled within wide limits

 easy formability 

(malleable, rollable, can be pull, pourable)

Adventages of steel II. :



 easy workability 

(drillable, can be cut, can be sawn, machinable,    

weldable,)

 can be use both for pull and pressure

 hihg resistance against beats and repeated  

stresses

Adventages of steel III. :



 for same load bearing capacity smaller weight
 lower overall height,
 larger span
 due to plastic overplus it better stand the earthquake 
 production can be mechanized
 converible, expandable, relocateble
 easy to strengthen
 easy to unbuild and recyclable
 easy to prefabricated, fast to assemnble, require  

little propping

STEEL CONCRETE,
REINFORCED CONCRETE

BRICK, STONE



 due to action of rust in steel  
(high maintenance cost)
average condition 0,1-0,2 mm/year, 
unfavorable condition 1 mm/year 

(expensive paints are required to renew time to time)

 very small resistance against fire  (600-700 C°)

 relatively expensive building material
(require ecconomic design)

STEEL CONCRETE,
REINFORCED CONCRETE

BRICK, STONE

versus

Előadó
Bemutató megjegyzései
Protection against rust



Steel
 Steel is an alloy of iron, carbon and other 
elements.

 It is metallurgical product.

 It is hot rollable, malleable industrial iron alloy.

 Usually the slightly alloyes materials with 
carbon content under 1.7 %  are malleable in high 
temperature  so it is considered steel (carbon 
content is usually under 0.3 %).

Előadó
Bemutató megjegyzései
Malleable nyújtható



The required properties

 easy formability and workability

 hot malleable, rollable, can be cut,   

machinable

 be plastic

 high strength (the quality is influenced by the 

chemical composition)

Előadó
Bemutató megjegyzései
Machinable megmunkálható



ALLOYING AND POLLUTER:
 Most common chemical elements as  

polluter:
oxygen, nitrogen, hydrogen, sulfur, phosporus,  
copper, (too much carbon), (too muvch silicon)

 Most common chemical elements as 
alloying:
carbon, manganese, szilicon, nickel, 
chromium, wolfram, molibdenum, vanadium, 
titanium



ALLOYING: CARBON

 strength,
 hardness,
 abrasion resistance,
 edzhetősége.

 ductility,
 cold and hot 

formabilty, 
 weldability,
 machinability,
 resistance against  

corrosion

INCREASE OF CARBON CONTENT
INCREASE  THE: REDUCE THE :

OF THE STEEL.



The effect of the carbon content at 
the steel properties



ROLLED PRODUCTS:

 hot rolled products
 steel bars,
 wire rods,
 steel sections,
 plates and coils,
 rolled hollow sections,
 other rolled sections.

 cold rolled products



STEEL BARS

 produced for further 
processing (intermediers)

 long, straight pieces

 reinforcing rad (in RC), 
mechanical raw material, 
bolts, wires

More important steel bars [2]



WIRE RODS

produced for further 
processing (intermediers)

reinforcing rad (in RC), 
nail, wire, cable

 rolled deliver

More important wire rods [2]



STEEL SECTIONS

 usually designated by the 
shapes of the cross section 

 the traditional cross section 
types lost their importance 
after  the spread of welding

 wide flange cross sections 
are wide spread
(e.g: HEA400)
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IPE  SECTIONS



WIDE FLANGE  I  SECTIONS (HEA)



PLATES AND COILS
 pates are deliver as straight element while coils are deliver 
rolled
 thickness of plates (t) are beetwen 3 and 60 mm, the width (s) 
are beetwen 500 and 2500 mm.

Grouping of plates:

thin plate  t < 3 mm s = 10 -140 mm (flat steel)
medium plate t = 3 - 7 mm s = 150 - 500 mm (wide steel)
thick plate t > 7 mm s = 500 - 2000 mm (plate)

Grouping of coils:

narrow coil  s < 60 mm
wide coil s > 60 mm



OTHER ROLLED SECTIONS

Crane rails [4]

Corrugated sheet



COLD ROLLED CROSS 
SECTIONS

 if special shape cross section
 thin gauge cross section

From small carbon content 
plate bars or from coils 

(fabrication with cold bending)
Thin gauge sections [2]



Trapezoidal 
steel sheet [4]



LINDAB thin gauge 
C- and Z-elements

C-profile Z-profile



EUROPEAN HOLLOW SECTIONS

CHSRHSSHS



THE YIELD STRENGTH AND ULTIMATE 
TENSILE STRENGTH FOR STRUCTURAL 

STEEL [3]

3
2

f
f
u

y ≈

S 235

S 275

S 355

t ≤ 40 mm ?
40 mm ≤ t ≤ 80 mm ?
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SOME CHARACTERISTICS OF 
STRUCTURAL STEEL :

 modulus of elasticity : 210000 N/mm2

 ultimate strain : 18-30 %
 Brinell-hardness number: 1000-2000 N/mm2

 coefficient of thermal 
expansion (CTE): 1,2 ∙ 10 -5 1/C°

 density: 7850 kg/m3
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Chemical composition of structural steel [1] 
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the maximum allowable amount of different chemical elements



 Stress-strain diagram:

Represent the connection between stress 
and strain.

- tension stress-strain diagram
- shear stress-strain diagram
- compression stress-strain diagram 
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Bemutató megjegyzései
Pure shear is very rare



 tension stress-strain diagram in case of 
structural steel (ductile material)
-Less strength, large strain, steel with good ductile 
properties ( fu = 300-500 N/mm2 εu ≈ 20 %, c < 0,1-0,4 % )

Stress-strain diagram of structural steel [1]

SZÉCHENYI  ISTVÁN UNIVERSITY
Department of Structural and 

Geotechnical Engineering

STEEL STRUCTURES
Instructor: Bukovics Ádám PhD

P
01

Előadó
Bemutató megjegyzései
Straight section



 Stress-strain diagram in case of high 
strength steel:

Stress-strain diagram in case of high strength steel [2]

-No or short yield 
sections
- conventional yield 
point
(the stress which 
belongs to the 0,2 % 
residual strain
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CHECKING OF 
STEEL 

STRUCTURES

DESIGN:
- New structure
- Static system
- Cross-sectional sizes
- Connections
- Customer interest

CHECKING:
- Existing or designed 

construction
- Verify the rightness of the 

structural elements and 
connections
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PARCELLING THE STRUCTURE
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