
German Technical Approval “CoSFB-Betondübel”

CoSFB-Betondübel = reinforced concrete dowel, new method to 

assure composite action

Fits perfectly to slim-floor construction (= integrated beams)

Allows for significant increase of the beam span (up to 14m)

Slim-Floor Construction - CoSFB



CoSFB – Application Range

CoSFB is perfectly closing the gap between non-composite slim-floor

construction and cellular beams



CoSFB – Technical Approval
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Sustainability on the floor

It is common knowledge that building materials with higher 

strength enables to build with less material and thus more 

sustainable.

In practice typically design and execution is done ”as always“, 

which means quite often by using only low strength steel S235 

or S275 (understood as cheapest per ton).

Innovations and material improvements like S460 are often 

unknown, not considered or denied in the worst case.



Main characteristics of former steel grades 

(before 1950):

• Poor mechanical properties 

(yield strength 210-320 MPa) 

• Low toughness at low temperatures

• Limited weldability due to high carbon equivalent

History of steel production



- Upcycling of lower strength steels due to scrap input in EAF 

electric arc furnace

- Continuous casting

- Rolling at lower temperatures with strong rolling stands

- Selective cooling of heavy sections

- QST (Quenching and Self Tempering) process

Industrial development

• Improvements in steel production and rolling of beams:



- design standard EN1993

- product standard EN10025

- execution standard EN1090

Normative situation

• Steel grades for sections from S235 to S460 covered by



CE-mark for steel 

vs. CE mark for steel structures

EN10025 applies to hot-rolled products of structural steel, 

thus to (unfinished) products like sections and merchant 

bars leaving steel mills for being shipped to warehouses of 

distributors or to shops of steel fabricators.

EN1090-2 standard applies to execution of steel structures, 

thus this standard applies to structural steel members 

supplied by the steel fabricators to the construction jobsite. 

Conclusion: steel mills (of constituent products)  

certify their deliveries to EN10025, but not to EN1090-2. 



Steel Grade 

(EN10025)

Execution class of 

component (EN1090-2)

Certificate 

(EN 10204)

S235 JR / J0,    S275 JR / J0 EXC1-EXC2-EXC3-EXC4  2.2

S235 J2,    S275 J2 EXC1-EXC2-EXC3-EXC4  3.1

S355 JR / J0   EXC1  2.2

EXC2 - EXC3 - EXC4  3.1 

S355 J2 / K2 / M / ML,  

HISTAR355 / 355L

EXC1-EXC2-EXC3-EXC4  3.1

S450 J0, S460 M / ML,   

HISTAR460 / 460L

EXC1-EXC2-EXC3-EXC4  3.1

Summary of EN10025-2 Annex B (Table B.1), EN1090-2 (Table 1) and EN1993 Annex 10

EN1090-2, chapter 5 : Concerning constituent products, execution 

classes (EXC) of EN1090-2 require customers to order specific 

certificates (EN10204) and options of EN10025 as appropriate.

CE-mark for steel 

vs. CE mark for steel structures



Steel grades - History and Outlook

« yesterday » « today » « tomorrow »

« low strength » - - S235 / S275

« standard » St37 / A36 S235 / A36 S355 / Gr 50

« higher strength » - S355 / Gr 50 S460 / Gr65

« high-strength » St52 / Gr50 S460 / Gr 65 S500 / Gr 70



Today‘s steel grades in EN

EN 10025-2:2004 EN 10025:1990

+A1:1993

neu alt
S235JR

S235JRG1

S235JR S235JRG2

S235J0 S235J0

S235J2G3

S235J2 S235J2G4

S275JR S275JR

S275J0 S275J0

S275J2G3

S275J2 S275J2G4

S355JR S355JR

S355J0 S355J0

S355J2G3

S355J2 S355J2G4

S355K2G3

S355K2 S355K2G4

S450J0

EN 10025-4:2004 EN 10113-3:

1993

neu alt
S355M S355M

S355ML S355ML

S460M S460M

S460ML S460ML

Most used steel grades in 

Germany

Outdated,

not Sustainable

Recommended base grades



Market share 2011/2012

Rolled sections S235, S275 /

A36               

(250 MPa)

S355 /

Grade 50      

(345 MPa)

S420, S460 /

Grade 65 

(450MPa)

Steel in building 

construction*

USA, Canada < 1% > 95% > 1% 60%

UK 10% 90% < 1% 70%

Scandinavia 10% 90% < 1% 40%

Italy 50% 50% < 1% 10%

Poland 60% 40% < 1% 30%

Germany 80% 20% < 1% 10%

France 90% 10% < 1% 10%

Spain 90% 10% < 1% 10%

* estimated

Is there a correlation of the market share of steel if grades of higher strength 

are typically used?

Material efficiency = Cost efficiency = Sustainability



European context

The trend towards S355 as base-grade can be monitored for the majority 

of the European markets.

S460 is used project based for value-engineering and optimization.

Driven by cost effective construction the material consumption is 

reduced with higher strength steels. The less material is used the lower 

is the environmental impact.

S235 and S275 should not be used by the designers and steel 

fabricators anymore.

In order to accelerate and stimulate the change this information need to 

be made available to the designers and steel fabricators.

IPO’s to get actively involved (e.g. all publications in S355 and S460).



Steel grade 

(EN10025, ETA-10/0156)

Execution class of 

component (EN1090-2)

Certificate 

(EN 10204)

S235 JR / J0,  S275 JR / J0 EXC1-EXC2-EXC3-EXC4  2.2

S235 J2,  S275 J2 EXC1-EXC2-EXC3-EXC4  3.1

S355 JR / J0   EXC1  2.2

EXC2 - EXC3 - EXC4  3.1 

S355 J2 / K2 / M / ML,  

HISTAR355 / 355L

EXC1-EXC2-EXC3-EXC4  3.1

S450 J0, S460 M / ML,   

HISTAR460 / 460L

EXC1-EXC2-EXC3-EXC4  3.1

Further advantage:

Improved traceability

?



Inspection documents

EN 10204: 2004



Too good to be true ?

Steel 

grade
Cost Strength

Material 

reduction

Trace-

ability

Weld-

ability

Mill 

availabilty

S235 100% 100% 100%
Non-

specific
Good Good

S275 101% 117% 85%
Non-

specific
Good Good

S355 105%* 150% 70% Specific Good Good

S460 115% 196% 50% Specific Good

> 300 

sizes upon 

agreement

* Grade extra is expected to disappear once S355 is base grade for sections



Summary steel grades

Recommendable steel specification for sections –

Rule of thumb related to member weight

Member type Steel grade Weight Section

Ordinary steel work:

• Standard columns

• Floor beams

• Roof girder

• …

S355J0 or S355J2

(EN10025-2)

or equivalent ASTM grades

< 100 kg/m IPE 80 – IPE 750

HE 100 – HE 320

UB 127 – UB 1016

UC 152 – UC 254

or equivalent ASTM sizes

Large projects:

• Heavy columns

• Transfer beams

• Bridge girder

• Trusses

• Cellular beams

• …

S355M or S355ML,

S460M or S460ML

(EN10025-4)

or equivalent ASTM grades

≥ 100 kg/m ≥ IPE 600

≥ HE 260

≥ HL 920

≥ HD 260

≥ UB 610

≥ UC 254

or equivalent ASTM sizes



Comparison reinforcing steel –

lacking behind state of the art

Reinforcing 

steel grade
Strength Availability

Comparable 

steel grade for 

sections

BSt 22/34 

FeB 220
220 MPa Out of use S235

BSt 34/50

FeB 400
360 MPa Out of use S355

BSt 500

FeB 500
500 MPa Basis S460



CO2 reduction of high-strength 

steels in heavy columns



Torre Diamante

Height 130 m – 30 floors

Architect: Kohn Pedersen Fox – USA

Fabricator: Stahlbau Pichler – Italy

700t HD column sections in S460M made in Luxembourg 
out of 100% Western European recycled steel scrap

LEED Gold certificate 

Reference project – Milan / Italy



Reference project – Sinzig bridge / 

Germany

Tender

S355J2

2x plate girder

581 kg/m

plus 2,6 to ext. lamella

plus 6 to cross beams

Total: 43,92 to

Ca. 300m longitudinal welds

Construction height

1380mm + 350mm = 1730mm

Value engineering

HISTAR460

3x rolled shape HL 1100M

412 kg/m

Total: 37,57 to

No longitudinal welds

Construction height

1108mm + 350mm = 1458 mm



Thank You!

www.arcelormittal.com/sections


