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Introduction – Key ambitions

✓ Increase ease-of-use

➢ Increased use of tables instead of text

➢ Consistent models

➢ Whenever possible formulations are expressed in terms which provide orders of magnitude (i.e. 

stresses instead of forces)

✓ Reduce number of Nationally Determined Parameters (NDPs)

✓ Incorporate new knowledge
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Introduction – Key ambitions
✓ Extend the scope of the Eurocode including:

➢ Evaluation of early-age and long-term cracking due to restraint (Annex D)

➢ Assessment of Existing Structures (Annex I)

➢ Strengthening of Existing Concrete Structures with CFRP (Annex J)

➢ Steel Fibre Reinforced Concrete Structures (annex L)

➢ Recycled aggregates concrete structures (Annex M)

➢ Stainless reinforcing steel (Annex Q)

➢ Embedded FRP reinforcement (Annex R)

➢ Account for size effect throughout the text
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Introduction – Background information

There is an unparallelled amount of 

background information in which all 

significant changes are treated and 

explained:

BS EN 1992-1-1: 878 pages

BS EN 1992-1-2: 389 pages
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Key changes to Part-1-1

✓ Explicit statement on how to deal with restrained imposed strain in SLS and ULS

✓ Reference age for compressive strength of concrete

✓ Brittleness factor

✓ Exposure resistance classes – go towards a performance-based design

✓ New formulation for rotation capacity

✓ New formulation for shear resistance of members without shear reinforcement

✓ New formulation for punching shear

✓ Modifications to the cracking model to reduce scatter  - improved sustainability

✓ Accounting for LL/TL in slenderness limits explicitly



9 The second generation Eurocodes: key changes and benefits through design examples

Online workshop, 3-5 June 2025 

Key changes to Part-1-1

✓ Simplified model for deflection calculations based on linear elastic analysis

✓ New formulation for development length of reinforcement

✓ Formula for anchorage of headed bars

✓ Rational method to modify material partial factors
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Key changes to Part-1-2

✓ How to deal with stainless steel

✓ Residual resistance of concrete after a fire (cooling period)

✓ Deletion of Isotherm 500 method and replacement by a new, more analytical and less 

conservative method

✓ Explicit rules for spalling
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Key changes to Part-1-1 – Imposed deformations
(4.2.1.3): Explicitly allows to neglect imposed deformation in ULS. This is a big step forward. The 

section on neglecting imposed strains if joints are less than a certain length apart has been deleted 

to avoid encouraging poor durability design.

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. 

British Standards can be obtained from BSI Knowledge knowledge.bsigroup.com 
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Key changes to Part-1-1 – Reference age
Reference compressive strength can be 

defined at ages between 28 and 91 days -> 

meant to favour green concretes

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. 

British Standards can be obtained from BSI Knowledge knowledge.bsigroup.com 
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Key changes to Part-1-1 – Brittleness factor
Introduction of a brittleness factor in the definition of the design concrete strength (5.1.6):

✓ Addresses overestimation of compressive strength in columns for high strength concrete

✓ Simplifies the definition of constitutive laws for concrete (c0=0.20% and cu=0.35% for all concrete 

strengths)

 

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. 
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Key changes to Part-1-1 – Brittleness factor
Introduction of a brittleness factor in the definition of the design concrete strength (5.1.6):
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Key changes to Part-1-1 – Durability
Durability: Exposure resistance classes: a performance-based approach

Exposure resistance classes for resistance against corrosion induced by CARBONATION:

 
(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. 
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Key changes to Part-1-1 – Durability
Exposure resistance classes for resistance against corrosion induced by CARBONATION:
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Key changes to Part-1-1 – Durability
Durability: Exposure resistance classes: a performance-based approach

Exposure resistance classes for resistance against corrosion induced by CHLORIDE INGRESS:

Ci=0.05% 

                →
Cs=3.55%

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. 
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Key changes to Part-1-1 – Durability
Exposure resistance classes for resistance against corrosion induced by CHLORIDE INGRESS :
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Key changes to Part-1-1 – Shear
Shear in members without shear reinforcement:

New formulation derived from the Critical Shear Crack Theory (CSCT)

- Reasons for change:

➢ The current formulation underestimates the influence of size effect

➢ The current formulation is too conservative for members subjected to tensile axial forces

➢ The effect of shear slenderness is not considered and could yield unsafe results for slender beams

➢ Current formulation derived for point loading in simply supported beams which is not representative of practical cases
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Key changes to Part-1-1 – Shear
Shear in members without shear reinforcement:

New formulation derived from the Critical Shear Crack Theory (CSCT)

Need for iterations to determine failure point (intersection)
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Key changes to Part-1-1 – Shear
Shear in members without shear reinforcement:

Location of control sections
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Key changes to Part-1-1 – Shear
Shear in members without shear reinforcement:

Simplification of the mechanical of the CSCT, allows a closed-form solution
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Key changes to Part-1-1 – Shear
Shear in members without shear reinforcement:

Simplification of the mechanical of the CSCT, allows a closed-form solution
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Key changes to Part-1-1 – Shear
Shear in members without shear reinforcement:

Simplification of the mechanical of the CSCT, allows a closed-form solution

                                           

     →

acs=4d
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Key changes to Part-1-1 – Cracking
Changes in verification of 

cracking:
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Key changes to Part-1-1 – Cracking
The need to the cover term – the experimental evidence is unquestionable:

                                       

/eff=460

/eff=473
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Key changes to Part-1-1 – Cracking
Influence of bond conditions

                                       



28 The second generation Eurocodes: key changes and benefits through design examples

Online workshop, 3-5 June 2025 

Key changes to Part-1-1 – Cracking
Bending vs tension: when kfl is introduced, there is no need for the (h-x)/3 limit for the effective area -> New 

definition of Ac,eff

(h-x)/3 and coefficient kfl

                       

Effect of stress distribution – Coefficient kfl

Section of no-slipcrack

bm

fctm
ls,tension

Section of no-slip
crack

bm

fctm

ls,flexure
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Key changes to Part-1-1 – Cracking
Bending vs tension: when kfl is introduced, there is no need for the (h-x)/3 limit for the effective area -> New 

definition of Ac,eff

                                       

( ) ( )

( )

,

, , ,

,

,

1 1

2 2

1
1

2

fl

ct ef

mean ct ef c,min,ef ct ef g c ef

g

g c ef

ct ef

g

k

f
f f h x h

h x

h x h
f

h x

 
 

= + = + − − =  − 

 − −
 = +
 −
 

,c ef

fl

h h
k

h

−
=

Rectangular CS:



30 The second generation Eurocodes: key changes and benefits through design examples

Online workshop, 3-5 June 2025 

Key changes to Part-1-1 – Cracking
Bending vs tension: (h-x)/3 and coefficient kfl

                                           FprEN 1992-1-1:2022 MC 2010 EN 1992-1-1:2004 

BEAMS 

Measured mean crack 
spacing (mm) 

Predicted mean crack spacing (mm) 

B T 
Inc.  

(T-B)/B 
B T 

Inc.  
(T-B)/B 

B T 
Inc.  

(T-B)/B 
B T 

Inc.  
(T-B)/B 

12-20-B/T-G 115 162 0.41 137 162 0.18 182 182 0.00 152 240 0.58 

16-20-B/T-G 105 147 0.40 125 152 0.22 151 151 0.00 134 203 0.52 

16-70-B/T-G 183 220 0.20 213 262 0.23 233 352 0.51 248 477 0.93 

16-20-B/T-PL 109.8 170.5 0.55 150 187 0.25 151 151 0.00 134 203 0.52 

16-70-B/T-PL 188 232 0.23 243 309 0.27 233 352 0.51 248 477 0.93 

25-20-B/T-G 86.7 115 0.33 105 135 0.29 113 119 0.05 110 163 0.48 

25-70-B/T-G 148.3 184 0.24 186 245 0.32 175 260 0.49 212 365 0.72 

25-20-B/T-PL 96.5 171 0.77 124 164 0.32 113 119 0.05 110 163 0.48 

Average 129 175 0.39 160 202 0.26 169 211 0.20 168 287 0.64 
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Key changes to Part-1-1 – Cracking
Effect of curvature
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Key changes to Part-1-1 – Development length

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. 
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Key changes to Part-1-1 – Headed bars
Anchorage of headed bars – formulation based on a physical model:

                                       

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. 
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Key changes to Part-1-1 – Partial factors M
Adjustment of partial factors for materials (Annex A):

                                       

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. 
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Key changes to Part-1-2 – Stainless steel
Properties of stainless steel at elevated temperatures:

                                       

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. 
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Key changes to Part-1-2 – Cooling phase
Consideration of cooling phase:

                                       

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. 
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Key changes to Part-1-2 – Levels of analysis

Analysis levels:

✓ Tabulated methods (Section 6)

✓Method A for columns

✓Method B for columns

✓ Simplified method (section 7)

✓ Simplified verification

✓Refined verification

✓ Refined methods

                                       
(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. 
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Key changes to Part-1-2 – Tabulated methods
Analysis levels:

Example of tabulated methods:

Limits of minimum width and cover 

to centre of bar as a function of 

required fire resistance, and load 

level 

                                       (*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. 
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Key changes to Part-1-2 – Simplified method 
Simplified method

1. Determination of temperatures

The temperature is used to determine the temperature of the reinforcement and the temperature at the centroid of 

the cross section or at other points for more refined calculations to determine the capacity of the section.

                                       

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. 
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Key changes to Part-1-2 – Simplified method
2. Structural analysis

✓ Calculation of the reduced cross-section (determination of the parameter az). For simple cases it is 

given directly. For more refined calculations, in the case of bending, the az  parameter  is  determined  

by  dividing  the  section  into  parallel  zones  of  equal  width,  while  in  the  case  of bending and 

axial loading, the cross-section of the member should be discretized into a grid of small elemental 

zones each characterized by area Acij. 

✓ Verification of the structural behaviour:

I) Simplified verification, based on the resistance without fire and the reinforcement temperature

II) Refined verification, accounts for both the reinforcement temperature and concrete temperature at 

centroid of effective section

 



41 The second generation Eurocodes: key changes and benefits through design examples

Online workshop, 3-5 June 2025 

Key changes to Part-1-2 – Simplified method
Simplified method: rim area

                                       

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. 
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Key changes to Part-1-2 – Spalling
Specific rules for spalling

                                       

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. 
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Design example
4-storey building with a central elevator 

shaft

•  

•                                        
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Design example

Section through elevator shaft Section through typical frame
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Design example

Loads

✓SW

✓SDL = 1 kN/m2

✓LL = 3 kN/m2

✓W = 2 kN/m2

✓Creep coefficient: 2,18

✓Shrinkage strain: 0,54 mm/m

Materials

✓Concrete C30/37

Ec=32 GPa

fctm=2.89 MPa

✓Steel B 500 B
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Determining the slab depth

Consider typical scenario(Internal span) 

and over-reinforce for side spans. 

New determining variable is 

considered LL/TL 

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. British Standards can be 

obtained from BSI Knowledge knowledge.bsigroup.com 
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Determining the slab depth

A slab is expected to have a low 

reinforcement ratio and a low LL/TL

1st estimate:

l/d=260.84=21.84 → d=0.37 m → 

h=0.42 m

𝑘2−𝑤𝑎𝑦,𝑠𝑙𝑎𝑏 =
1

1 +
𝑙𝑚𝑎𝑥
𝑙𝑚𝑖𝑛

4

Τ1 4

=
1

1 +
8
8

4

Τ1 4

= 0.84

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. British Standards can be 

obtained from BSI Knowledge knowledge.bsigroup.com 
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Slab depth: refining the estimate
1st estimate is rather high. Further pre-dimensioning reveals that the required 

mechanical reinforcement ratio at centre span, r, is considerably lower than 

0,1. In fact with d=0,37 it is 0,024. On the other hand, the LL/TL ratio is lower 

than 0,3 (it is 0,21), but the effect of r is much stronger.

BS EN 1992-1-1:2023 allows linear interpolation (and extrapolation). This 

procedure is conservative because the variation of l/d as a function of the 

reinforcement ratio is hyperbolic
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Slab depth: refining the estimate

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

0.0% 0.5% 1.0% 1.5% 2.0% 2.5% 3.0% 3.5% 4.0%

L/
d



Linear extrapolation (conservative)

Non-linear behaviour
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Slab depth: refining the estimate

i    r LL/TL  𝑘𝑐𝑜𝑟𝑟 ,𝑟   𝑘
𝑐𝑜𝑟𝑟 ,

𝐿𝐿
𝑇𝐿

 L/d 𝑘2−𝑤𝑎𝑦 ,𝑠𝑙𝑎𝑏  (L/d)corr 
d  
m 

h  
m 

U0  
kN 

qEd 

 
kN/m2 

m+col,strip  
kNm/m 

0 0.10 0.30 1.00 1.00 26 0.84 22 0.37 0.42 7326 19.90 66.86 

1 0.025 0.21 4.49 -1.84 29 0.84 24 0.33 0.38 6648 18.76 63.02 

2 0.029 0.22 4.26 -1.58 29 0.84 24 0.33 0.38 6639 18.74 62.97 

 Convergence is reached with the 1st iteration, but this approach remains 

conservative, and a larger slenderness can be achieved by calculating the 

deflections 
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Verification of cracking

The reinforcement required in the column strip for negative bending is 33 cm2/m 

which can be provided with 25@0.20+16@0.20 The equivalentt bar diameter for 

cracking will be:

The tension in steel due to the quasi-permanent load will be:
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Verification of cracking

The reinforcement required in the column strip for negative bending is 33 cm2/m 

which can be provided with 25@0.20+16@0.20 The equivalentt bar diameter for 

cracking will be:

The tension in steel due to the quasi-permanent load will be:
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Verification of cracking: crack spacing

Effective height:

Crack spacing:
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Verification of cracking

Strain of steel with respect to concrete:

Crack spacing:
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Verification of deflections (side span)

Simplified method – 9.3.3
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Verification of deflections (side span)
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Verification of deflections (side span)
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Vertical structure: global second order effects

Global second order effects can be neglected if the buckling load of the 

bracing structure is larger than ten times the total vertical load acting on 

the structure: 
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Vertical structure: global second order effects

New way of determining the effective creep coefficient for global:

Due to the symmetry of the structure the horizontal deflection due to 

quasipermanent loads will be nil. 
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Vertical structure: global second order effects

The global buckling load can be determined with the updated formulation: 

Global buckling second order effects may be neglected
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Slenderness limit: 

     

Local buckling second order effects may also be neglected

Vertical structure: local second order effects
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Punching verification

Punching verification will be most critical for the upper storey, because 

there the size of the columns will be the smallest, but the load transferred 

by the slab to the supports will be the same.
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Punching verification – Design shear stress

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI) No other use of this material is permitted. British Standards can be 

obtained from BSI Knowledge knowledge.bsigroup.com 



64 The second generation Eurocodes: key changes and benefits through design examples

Online workshop, 3-5 June 2025 

Punching verification – Resistance without reinf.

Punching reinforcement is required
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Punching verification – Dimensioning



Thank you!
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