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• Eurocode 2 = EN 1992-1-1; EN 1992-1-2; EN 1992-2; EN 1992-3 

• Plus National Annexes

N.B.: EN 1992-4 Fastenings has been published in October 2018

1. Introduction

225 pp 97 pp 95 pp 23 pp
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• Systematic Review of EN 1992 (2014):

1. Introduction
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• Organisation of CEN/TC 250/ SC 2 for revision of Eurocode 2

1. Introduction

CEN/TC 250/SC 2

Chair: Hans Rudolf Ganz

Secretary: Damir Zorcec

CEN/TC 250/SC 2/WG 1 – EN 1992-1-1

Convenor: Mikael Hallgren

CEN/TC 250/SC 2/WG 2 – EN 1992-4

Convenor: Rolf Eligehausen (DE)

PT SC2.T1 (2015 – 06/2018) – EN 1992-1-1

PT Leader: Aurelio Muttoni 

CEN/TC 250/SC 2/WG 1/TG 1
Leader:  Konrad Zilch

PT SC2.T2 (2017 – 06/2020) – EN 1992-1-2

PT Leader: Fabienne Robert 

CEN/TC 250/SC 2/WG 1/TG 2
Leader: Marco di Prisco

PT SC2.T3 (2017 – 06/2020) – EN 1992-1-1 Items

PT Leader: Craig Giaccio

CEN/TC 250/SC 2/WG 1/TG 3
Leader: Gerrie Dieteren 

CEN/TC 250/SC 2/WG 1/TG 4
Leader: Josef Hegger 

CEN/TC 250/SC 2/WG 1/TG 5
Leader: Fabienne Robert 

CEN/TC 250/SC 2/WG 1/TG 6
Leader: Simon Wijte 

CEN/TC 250/SC 2/WG 1/TG 7
Leader: Harald Müller 

CEN/TC 250/SC 2/WG 1/TG 8
Leader: Paul Jackson 

CEN/TC 250/SC 2/WG 1/TG 9
Leader: Giuseppe Mancini 

CEN/TC 250/SC 2/WG 1/TG 10
Leader: Mikael Hallgren 

CEN/TC 250/SC 2: Strategic guidance, supervision, 
decision taking
CEN/TC 250/SC 2/WG 1: Coordination & editorial work 
for revision of Eurocode 2
Task Groups of WG 1: Providing technical input for 
work of PTs
Project Teams: Preparing drafts of future EN 1992-1-1 
(T1 & T3) and EN 1992-1-2 (T2) under Mandate M/515
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• Proposed structure of Eurocode 2:

2. Proposed structure of future EC2 and approach to EoU

Eurocode 2: Design of 
concrete structures –
Part -1-2: General rules –
Structural fire design

N.B.: Merger of Parts -2 and -3 into -1-1 subject to approval by CEN/TC 250 - pending
N.B.: Plus EN 1992-4 Fastenings published in October 2018

Eurocode 2: Design of 
concrete structures –
Part -1-1: General rules, 
rules for buildings, bridges 
and civil engineering 
structures

Target 250 pp

Merger  su
bject to

 approval by CEN/TC 250
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• Proposed structure of future EN 1992-1-1:

Section Titel Responsible Pages

1; 2; 3 Scope; normative references; terms, definitions and symbols SC2/WG1 7 / =

4 Basis of design SC2/WG1 6/ =

5 Materials SC2/WG1, TG1, TG2, TG7 20 / -

6 Durability (and cover to reinforcement) TG10, SC2/WG1 6 / =

7 Structural analysis TG 6, SC2/WG1 30 / -

8 Ultimate Limit State (ULS) SC2/WG1, TG4, TG7, TG8 35 / =

9 Serviceability Limit State (SLS) SC2/WG1, TG10 13 / -

10 Fatigue SC2/WG1, TG8 4

11 Detailing of reinforcement (and prestressing tendons) SC2/WG1 21 / =

12 Detailing of members and particular rules for various types of structures SC2/WG1 20 / =

13 Additional rules for precast  concrete elements and structures SC2/WG1, AHG SC2-TC229 13 / -

14 Plain and lightly reinforced structures SC2/WG1 6 / -

Total: 181 ppNote: 
- Main text for provisions of common / regular use 
- Section with significant changes shown in BOLD

2. Proposed structure of future EC2 and approach to EoU
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• Proposed structure of future EN 1992-1-1 - Continued:
Annex Titel Responsible Pages

A Modification of partial factors for materials SC2/WG1 2

B Time dependent behaviour of materials: Creep, shrinkage and elastic 
strain of concrete and relaxation of prestressing steel

TG7 5

C Durability and service life design TG10, SC2/WG1 5

D Evaluation of early-age and long-term cracking due to restraint TG7 3

E Additional rules for fatigue verification TG8 5-10

F Non-linear analyses procedures TG6 2

G Design of membrane, shell and slab elements at ULS SC2/WG1 4

H Guidance on design of concrete structures for water tightness SC2/WG1 4

I Assessment of resistance of existing concrete structures TG3 5-10

J Strengthening of existing concrete structures with FRP TG1 5-10

K Bridges, particular design conditions TG9 5

L Fibre reinforced concrete TG2 5-10

M Lightweight aggregate concrete structures SC2/WG1 8 / -

N Recycled aggregate concrete structures TG7 2

O Simplified approaches for second order effects TG6 6

Note:  Annexes for provisions of less frequent use Total: 66-86 pp

2. Proposed structure of future EC2 and approach to EoU
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• Scope of PT SC2.T1 for revision of EN 1992-1-1:
- Reduction in number of NDPs (see CEN/TC 250/N1233 & 1239)
- Enhance ease of use (see CEN/TC 250/N1493)
- Durability (input from TG10)
- Design by non-linear FEM (input from TG6)
- Size effect (input from TG4)
- Early age thermo-mechanical design (input from TG7)
® Avoid member specific design rules whenever possible
® Merge EN 1992-2 & -3 with EN 1992-1-1
® Provide design models which are sufficiently comprehensive for existing 

structures but may be simplified for new construction
® Provide design models with physical basis which may be used also with new 

materials (FRP, FRC)
® Remove rules of little practical use, avoid alternative application rules, 

shorten standard (reduce current 343pp to approx. 250pp)
® Improve clarity, avoid repetition, simplify navigation inside standard
® Start design provisions with a check whether verification is required at all 

before going into simple and comprehensive verification rules

2. Proposed structure of future EC2 and approach to EoU
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• Timetable Project Teams SC2 (T1, T2, T3) for revision of EN 1992

® Check / amend draft EN 1992-1-1 while waiting for additional items by PT T3

End 
Phase 1

End
Phase 2

CEN 
Enquiry

CEN FV

PT SC2.T1: Revision 
of EN 1992-1-1 
(including -2 & -3)

PT SC2.T2: Revision 
of EN 1992-1-2

PT SC2.T3: Adtl
Items EN 1992-1-1

Preparation Enquiry

Preparation FV

2. Proposed structure of future EC2 and approach to EoU
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• Section 5 Materials: 
® Adapted reference to product standards (concrete, reinforcing and 

prestressing steels) in accordance with decisions of CEN/TC 250 for interfaces 
with product standards and compatible with CPR

® Clearly listed all assumptions for materials which are basis for design 
according to Eurocode

® Kept primary materials in main text and moved others (LWAC, recycled 
aggregate concrete, FRC, FRP, etc.) to Annexes. Provisions in Annexes 
summarised in tables:

3. Selected proposed changes in EN 1992-1-1
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• 5.1 - Concrete: 
® Reference age for concrete properties: Typical reference age is 28d however, 

later dates up to 91d are encouraged (sustainability, concretes with slow 
strength development, etc.)

® Corrected errors in creep and shrinkage (basic and drying); approximate 
values of plain concrete given in tables in Section 5.1, detailed information in 
Annex B (adjustment for reinforced sections where needed)

3. Selected proposed changes in EN 1992-1-1
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• 5.1 – Concrete, continued: 
® Modified design strength: fcd = hcc ktc fck/gC where hcc = (40/fck)1/3 £ 1
Note: hcc accounting for difference between undisturbed compressive strength in cylinder and effective strength in 
member; ktc for effect of high sustained load, i.e. “Rüsch effect” (recommended value 1,0). 

Note: Change provides uniform safety level for column tests; allows single value of ultimate strains independent of 
strength and avoids different reduction factors h depending on actual stress distribution in axial-bending design

3. Selected proposed changes in EN 1992-1-1

Value of hcc still under discussion!

With hccWithout hcc
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• 5.2 / 5.3 - Reinforcing and prestressing steel:
® Introduced indented reinforcing steel up to 14mm diameter
® Give classes for strength and ductility to permit a rational design procedure
® Reinforcing steel strength classes B400 to B700 (intermediate classes possible)
® Prestressing steel strength classes for strands up to Y2060
® No changes in design assumptions 
® Discussions with ECISS/TC 104: Need fractile value for fatigue strength of 

reinforcing steel; requested marking of strength and ductility class on 
reinforcing steel (considered essential for safety – checking incoming 
materials on site, assessment of existing structures)

3. Selected proposed changes in EN 1992-1-1
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• Section 6 Durability: 
® Define framework for durability / concrete cover which suits both present 

national deemed-to-satisfy rules (DtS) and future performance-based rules 
based on durability testing for carbonation and chloride ingress

® Input variables for durability design: Exposure class of structure/member; 
design working life of structure; exposure resistance classes of concrete (ERC)

® Designer selects required concrete cover as function of ERC for corrosion 
protection of reinforcement and specifies this for project. N.B.: Similar for 
deterioration mechanism due to chloride

® Main objective: Provide method to assess new concrete mixes based on 
performance testing for which no experience for DtS exists (new cement types)

Concrete Cover:
ERC 1    

Concrete Cover:
ERC 2    

Concrete Cover:
ERC 3    

Note: Background for performance-based durability rules in Annex C

3. Selected proposed changes in EN 1992-1-1

ERC and co
ver st

ill u
nder discu

ssio
n!
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• Section 7 Structural analysis: 

® Harmonised geometric imperfections between different Eurocodes

® Maintained linear-elastic analysis without / with limited redistribution / 

plastic analysis

® Permitted use of stress fields (lower bound theorem of theory of plasticity) 

or FEM-technology to determine force distribution in members which are 

then designed using partial factor or using global safety factor method

® General rules for non-linear analysis and design given with reference to EN 

1990 and Annex F of EN 1992-1-1 (safety formats)

® Maintained check whether 2nd order is critical and general method in main 

text, moved alternative simplified empirical approaches to Informative 

Annex O

® Clarified consideration of prestress either on action or resistance side

3. Selected proposed changes in EN 1992-1-1
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• Section 8 ULS: 

® Bending with / without axial force: Simplified stress distribution in cross section

® Introduced provisions for orthogonally reinforced solid slab elements subject to 

bending and torsional moments

® Introduced provisions for confined concrete (based on EN 1998) 

® Introduced principal shear in planar members and clarified contributions of 

tendons and inclined chords to shear strength of members

® Introduced physical model for shear design without shear reinforcement taking 

into account size effect 

® Kept same model for shear design with shear reinforcement but amended 

information for choice of inclination of compression field 

® Added provisions for shear and transverse bending 

® Amended provisions for shear at interfaces

® Added information for combination of actions and interaction formulae

® Introduced physical model for punching shear design without shear 

reinforcement taking into account size effect, moved control perimeter to 0,5d

® Amended provisions for struts and compression fields

3. Selected proposed changes in EN 1992-1-1
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• 8.1 – Bending with / without axial force: 
® Stress distribution in compression zones, change in design strength:                      

fcd = hcc ktc fck/gC where hcc = (40/fck)1/3 £ 1

® Advantages:
- consistent safety level for axial/bending strength for all concrete strengths
- limiting strains ec2 and ecu independent of concrete strength
- stress blocks independent of concrete strength
- consistent n-factor for shear design independent of concrete strength
- fcd identical for all ULS design checks 

Note:  No need for further correction for concrete strength like: [1,0 - (fck - 50)/200]; [1 - fck/250]; [0,9 - fck/200]; etc.

e c
u

e c
2 

  

ec2 = 0,002
ecu = 0,0035

3. Selected proposed changes in EN 1992-1-1

Value of hcc still under discussion!
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• 8.1 – N-M interaction diagram:  Value of hcc challenged for high strength 
concretes ® Comparison of current vs draft provisions without and with 
consideration of strength increase due to confinement reinforcement shows 
increase of resistance if acc = 0,85 and little difference if acc = 1,0 is used 

3. Selected proposed changes in EN 1992-1-1
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• 8.1 – Confined concrete:
® provisions for strength increase under transverse confinement stress
® simplified for sc2d £ 0,6fcd : 
® detailed for    sc2d > 0,6fcd : 

Note: May be used to compensate reduction of fcd due to hcc with higher strength concrete

3. Selected proposed changes in EN 1992-1-1

for ddg < 32mm reduce Dfcd by (ddg/32mm)
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• 8.2 – Shear:

® (1) check: no detailed investigation is required if tEd ≤ tRdc,min

N.B.: Formula assumes that strain in longitudinal reinforcement is: es = ey

® (2) detailed: members not requiring shear reinforcement 

N.B: for acs £ 4d: replace d ® av = (d acs/4)1/2  

with acs = MEd/VEd ³ d
and in presence of axial forces 
(considers effect of NEd on strain)

Note: 
ddg :    coefficient taking account of concrete type and aggregate properties
d, av : taking account of size effect
if prestress is considered on resistance side only modify VEd , NEd and MEd by Pd sinb, Pdcosb and Pdcosb ep

3. Selected proposed changes in EN 1992-1-1
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• 8.2 – Shear, continued:

® (3) detailed: members requiring shear reinforcement

n = 0,5 in general

3. Selected proposed changes in EN 1992-1-1

Asw
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• 8.2.6 – Shear at interfaces:

® reinforcement across interface sufficiently anchored for yield strength:

® reinforcement across interface insufficiently anchored for yield strength:

3. Selected proposed changes in EN 1992-1-1

N.B.: Contribution of cv1Ö(fck)/gc corresponds to c fctd in current EC2 
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• 8.4 – Punching:
® typical control perimeter @ 0,5dv

® punching shear resistance without shear reinforcement

Punching shear gradient enhancement coefficient
With µp = 8, 4, 2 for internal, edge, corner columns
For axial forces multiply kpb with kpp

Note: 
- Control perimeter @ 0,5 dv results in lowest COV for testing 
and avoids iteration in footings

- Favourable effect of compression (prestress) is considered by kpb*kpp

3. Selected proposed changes in EN 1992-1-1
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• Section 9 SLS: 
® Improved structure of section and clarified navigation inside section
® Amended provisions for effective tension area including for thick planar 

members
® Structured crack verification into: (i) minimum reinforcement; (ii) simplified 

control (equation for bar diameter and spacing instead of diagram); (iii) refined 
control including effects of restraints 

® Amended tabulated data for cases where deflection calculations may be 
omitted

® Provided provisions and equations for simplified calculation of longterm
deflections of building members

® Kept z-method as general method for deflection calculation (with reference to 
rigorous integration of curvatures)

® Added a clause on vibrations providing suggested values for effective damping 
ratios

3. Selected proposed changes in EN 1992-1-1
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• 9.3 – Crack control:
® Added navigation clause for relevant checks

3. Selected proposed changes in EN 1992-1-1
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• 9.3 – Crack control, continued:
® Table 7.1N of current EC2 updated and amended for protection levels of 

prestress (new Table 9.2N):

3. Selected proposed changes in EN 1992-1-1

Table 9.2 still re
mains to be discussed and agreed (task of TG10)
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• Section 11 – Detailing of reinforcement 
® Provisions for checking mandrel diameter still pending
® Added navigation clause where to find provisions for different methods of 

tension anchorage 
® Adopted fib MC2010 model for required anchorage length and as a 

consequence removed bond stress / bond strength concept
® Added provisions for anchorage of headed bars
® Lap length taken as equal as anchorage length for lapping up to 100% of bars if 

laps are provided away from sections where plastic hinges or maximum effects 
are expected to occur

® Added provisions for laps using U-bar loops
® Moved provisions for pretensioning tendons to Section 13 “Precast concrete 

elements and structures” 
® Added provisions for minimum radius of curvature of post-tensioning tendons 
® Added provisions for detailing for deviation forces due to curved tensile and 

compressive chords

3. Selected proposed changes in EN 1992-1-1
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• Section 11: Covering various types of anchorages and laps

3. Selected proposed changes in EN 1992-1-1
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• 11.4 – Anchorage of reinforcing steel bars:
® Adopted/modified fib MC2010 model for 
required anchorage length; due to non-linear 
character do not use bond strength anymore

® simplified verification:  

valid for

3. Selected proposed changes in EN 1992-1-1

k lbs st
ill r

emains to
 be agreed
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• 11.4 – Anchorage of reinforcing steel bars, continued:
® detailed verification:

N.B.: 

3. Selected proposed changes in EN 1992-1-1

klbs still remains to be agreed
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• 11.5.2 – Robustness rules for anchorages and laps:
® Design lap length is set equal to design anchorage length
® Considering need for deformation capacity and residual strength in laps located 
in zones where plastic hinges are assumed to develop in structural analysis 

3. Selected proposed changes in EN 1992-1-1

Concept still under discussion
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• Section 12 – Detailing of members:
® Introduced clause on minimum reinforcement for robustness (design 

resistance of section equal or larger than effects when section cracks). 
However, subject still under discussion and likely to be amended for smaller 
reinforcing ratios

® Good practice detailing rules for specific members given in table format for 
ease of use; rules considered outdated or of little practical use removed

® Rules considered representing limits of validity of design models moved to ULS 
® Tying systems for buildings maintained mostly

N.B.: Work on Section 12 to be continued. Intent is to more specifically identify 
types of detailing requirements, clearly indicate what the intent of each of the 
provisions is, i.e. limitations of design models; good practice; robustness; etc. 

3. Selected proposed changes in EN 1992-1-1
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• Annexes:
® Annex D: Evaluation of early-age and long-term cracking due to restraint. 

Annex added to cover parts of current EN 1992-3 Containment structures
® Annex G: Design of membrane, slab and shell elements for ULS. 
® Annex H: Guidance on design of concrete structures for water tightness. Annex 

added to cover parts of current EN 1992-3 Containment structures
® Annex K: Bridges, particular design conditions. Annex summarises aspects 

which are in current EN 1992-2 and not yet covered in main part of draft EN 
1992-1-1 (clauses on analysis of cable stayed structures to be moved to EN 
1993-1-11)

® Annex M: Modifications of design provisions for LWAC structures
® Annex N: Modifications of design provisions for recycled aggregate concrete 

structures
® Annex O: Simplified approaches for second order effects (Informative)

N.B.: Open draft for new materials (FRC, FRP, stainless steel) cautiously

3. Selected proposed changes in EN 1992-1-1
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4. Way forward to publication of future EC2

® M/515, Phase 2 PT SC2.T3 is preparing provisions for further new items by mid 
2020 to be integrated into future EN 1992-1-1: FRP (externally bonded for 
strengthening and embedded reinforcement); FRC; Existing Structures; 
Stainless Steel

® NSBs are invited to perform trial calculations with final document EN 1992-1-1 
and to report back to CEN/TC 250/SC 2 by end 2019 any errors, excessive 
differences in results to current practice or problems of understanding

® SC 2 formed a Coordinating & Drafting Group which will make editorial 
changes to draft and integrate provisions from PT SC2.T3. Any proposed 
technical changes to final document EN 1992-1-1 will be proposed by SC 
2/WG 1 and reviewed and approved by SC 2 before integration into prEN
1992-1-1 to be submitted for CEN enquiry to CEN/TC 250 by mid 2021

® Controversial provisions will be reviewed during this process also in order to 
build consensus prior to CEN enquiry and formal vote

® List of NDPs will have to be reviewed (final document has 38 clauses with 
NDPs versus 165 clauses in current EN 1992-1-1, -2, -3)
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4. Way forward to publication of future EC2

® Maintain concise and consistent draft while adding new and amending 
existing provisions

® Background for main changes given in commentary to draft (right hand 
column) or in specific background document to draft

® Draft is considered a modern design standard for concrete structures which is 
easy to use with simplified design models for new construction but permits to 
use sufficiently comprehensive models for existing structures to avoid 
unnecessary rehabilitation

® Draft standard is written for competent engineers / practitioners and is 
considered well adapted for preliminary design, for detailed design by hand or 
with software both with linear and non-linear methods as well as for 
verification of computer results by hand-calculations 


