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1. Green concretes

Green concretes

• Composition: Replace cement > another binder (fly ashes…)

• Objective: Reduce carbon footprint

• Consequence: Slower strength development

Open door to use green concretes

• 5.1.3 (2) allows ages tref higher than 28 days
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2. Unification of the design compressive strength of concrete

Different compressive strengths of concrete
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2. Unification of the design compressive strength of concrete

Design compressive strength of concrete fcd

ck
cd cc tc

C

f
f k=  



1

3
ck,ref

cc ck,ref

ck

f
1,0 where f 40 MPa

f

 
 =  = 

 

( )
( )ref

tc

28 days CR,CN
1,0 if t t,load 3 months

k 56 days CS

0,85 other cases

 
  

=  



C c R is =     

tc

high sustained loads
k  effects

loading time





Material and geometrical uncertainties Model uncertainties

cc  calibrated with columns in laboratory

Control specimen  Undisturbed structure→









Documento descargado de www.e-ache.com el 14/05/2026



2nd generation of Eurocode 2 on concrete structures / Madrid, October 17th, 2023

Adjustment of partial factors for materials and new approach for concrete strength

2. Unification of the design compressive strength of concrete

Advantages of new fcd
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2. Unification of the design compressive strength of concrete

Advantages of new fcd
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2. Unification of the design compressive strength of concrete

Advantages of new fcd
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2. Unification of the design compressive strength of concrete

Advantages of new fcd
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2. Unification of the design compressive strength of concrete

Advantages of new fcd
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3. Adjustment of partial factors for materials

Definition of hypothesis for partial factors of materials

Procedure to modify partial factors of materials

New partial factor for concrete on shear V

Use of design value of effective depth on shear
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Definition of hypothesis for partial factors of materials

Tolerance Class 1
 EN 13670 "Execution of concrete structures"

Execution Class 2
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3. Adjustment of partial factors for materials
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Definition of hypothesis for partial factors of materials

3. Adjustment of partial factors for materials
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Procedure to modify partial factors of materials
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Procedure to modify partial factors of materials

Specific cases table A1

• Tolerance Class 2 instead of Class 1

• Geometrical data measured with lower CoV

• Concrete strength assessed by core tests

• Reinforcement yield strength assessed by tests

• Use of refined methods to verify the structure

• Use of non-linear analysis with separate consideration of model uncertainty

• Different target value for the reliability index 

• Use of design value of effective depth on shear

3. Adjustment of partial factors for materials
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Procedure to modify partial factors of materials

Specific cases table A1

• Tolerance Class 2 instead of Class 1
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New partial factor for concrete on shear V

• Model uncertainties become dominant

• Influence of variability of fc is reduced → exponent 1/3

• Better fitting of the formulation with data bases

3. Adjustment of partial factors for materials
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New partial factor for concrete on shear V
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Use of design value of effective depth on shear

• Thin members: geometrical uncertainties govern

• Deep members: geometrical uncertainties negligible

• More rational to use dd

• Reduced values of V and s can be obtained

3. Adjustment of partial factors for materials
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Thank you for your attention

José M.ª Arrieta
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