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What are these Eurocodes ?

Dr Steve Denton, Chairman

Prof Luigi Ascione, Chairman

 The Eurocodes are the standards to which all structures in Europe need to be designed (published 1990)

 Update of the Eurocodes started in 2010 and is approaching it’s final stages (2024-2026)
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Why would we need one for composites ?
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prEN TS 19101  :  Design of fibre-polymer composite structures

Eurocodes Suite :

• EN 1990 Eurocode 0 : Basis of structural design

• EN 1991 Eurocode 1 : Actions on structures

• EN 1992 Eurocode 2 : Design of concrete structures

• EN 1993 Eurocode 3 : Design of steel structures 

• EN 1994 Eurocode 4 : Design of composite steel and concrete structures

• EN 1995 Eurocode 5 : Design of timber structures

• EN 1996 Eurocode 6 : Design of masonry structures

• EN 1997 Eurocode 7 : Geotechnical design

• EN 1998 Eurocode 8 : Design of structures for earthquake resistance

• EN 1999 Eurocode 9 : Design of aluminium structures

• EN TS 19101 Eurocode xx : Design of fibre-polymer composite structures 



TC 250 WG4 Delft meeting October 10-11 2019
Clockwise starting at front : Liesbeth Tromp, Prof Joao Correia (project teams leader), Prof Luigi Ascione (Chairman),Prof Thomas Siwowsky, 
Prof Nuno Silvestre, Prof Eric Moussiaux, Prof Wouter De Corte, Prof Sena Cruz, Marta Gil Perez, Prof Jan Knippers, Lech Wlasak, 
Prof Jean François Caron, Carlo Paulotto, Prof Thomas Keller, Prof Marko Pavlovic
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A great job was done by Prof Ascione, project teams and TC 250 WG4 members
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1 Scope

2 Normative references

3 Terms, definitions and symbols

4 Basis of design

5 Materials

6 Durability

7 Structural analysis

8 Ultimate limit states

9 Serviceability limit states

10 Fatigue

11 Detailing

12 Connections and joints

Our Technical Specification contains 12 Clauses and 5 Annexes … 

A Creep coefficients

B Indicative values of material properties for 
preliminary design

C Buckling of orthotropic laminates and profiles

D Structural fire design

E Bridge details
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… and applies to most composites processing methods and materials used.

 EN TS 19101 is applicable to

- Buildings, bridges and other civil engineering structures

- Permanent and temporary structures

- All-composite and hybrid-composite structures

- Pultruded profile beam and column structures, 3D molded structures (eg infusion), sandwich panels

- Bolted and bonded joints

- Glass, carbon, basalt and aramid fibres

- Thermoset resins and adhesives

- Polymeric foam, balsa wood cores

 EN TS 19101 is not applicable to :

- Cable stayed structures

- Internal (rebars) and external concrete reinforcements

- Honeycomb cores

- Thermoplastic resins 

- Natural fibres



Probabilistic design is the basic of structural design in the Eurocodes
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EN TS 19101 provides values for material partial factors, conversion factors, ….
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… duly motivated in a commentary document containing 396 individual background reports 
in ca 1000 pages.



No. TITLE AUTHOR(S) REVIEWER(S)

1
ULS verifications of a balanced symmetrical 
laminate subjected to in-plane and out-plane 
loading José Sena-Cruz

João Ramoa Correia,

Luigi Ascione

2
ULS verifications of a balanced symmetrical 
laminate subjected to in-plane and out-plane 
loading (preliminary design) Wouter De Corte

João Ramoa Correia,

Luigi Ascione

3
ULS verifications of a simply supported FRP 
profile with double symmetric cross-section 
subjected to axial compression

Mário Sá
and

João Ramoa Correia

Luigi Ascione
and

José Gonilha

4
ULS and SLS verifications of a simply 
supported FRP profile with double symmetric 
cross-section subjected to a uniformly 
distributed transverse load

Mário Sá
and

João Ramoa Correia

Luigi Ascione
and

José Gonilha

5
USL verifications of a uniformly loaded, 
simply supported sandwich beam 
(verifications with respect to the face sheets, 
core, web, interface, local and global buckling

Wendel Sebastian
and

Andre Pitt

Thomas Keller,

Marko Pavlovic

6
ULS and SLS verifications of a simply 
supported sandwich panel subjected to a 
uniformly distributed transverse load

Mário Garrido
and

João Ramoa Correia

Thomas Keller,

Marko Pavlovic

7
ULS and SLS verifications of a simply 

supported web-core sandwich panel subjected 
to a uniformly distributed transverse load

João Ramoa Correia
and

Mário Garrido

Thomas Keller,

Marko Pavlovic

8
ULS verification of double-lap adhesive joint 
with pultruded adherends (stress-based 
approach)

M. Pavlovic
and

A. Christoforidou

Thomas Keller,

Luigi Ascione

9
ULS verification of an adhesive double-lap 
joint with pultruded adherends (fracture-
mechanics approach)

M. Pavlovic
and

A. Christoforidou

Thomas Keller,

Luigi Ascione

10
Design of the loading device configuration to 
perform fatigue testing on composite bridge 
deck specimens

Wendel Sebastian
Thomas Keller,

Marko Pavlovic

11

A textbook will help engineers and designers applying TS 19101 with worked examples on 
structural elements …
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… and full structures or parts thereof. 

No. TITLE AUTHOR(S) REVIEWER(S)

1
Ultimate Limit State (ULS) verifications for 
bolted connections of pultruded profiles of a 
truss bridge with a span length of 13.50 m

Matthias Oppe

Reza Haghani Dogaheh 

Toby Mottram

Jan Knippers 

2 ULS verifications of a GFRP footbridge

Jean-François Caron,

Emilie Lepretre,

Samuel Durand

Carlo Paulotto,

Wendel Sebastian

3
Design of a vacuum infused composite web-
core sandwich traffic deck.

Liesbeth Tromp,

Fibercore

Thomas Keller,

Wendel Sebastian

4
ULS verification of an adhesive joint at a 
truss node, between pultruded chord and 
brace member (stress-based approach)

Teodor Gheorghe,
 

Angeliki Christoforidou;,

Marko Pavlovic

Thomas Keller

Luigi Ascione
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Real infused footbridge worked example
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Unfortunately TC 250 eliminated our elaborate execution and quality assurance clauses …

…

…
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… WG4 will investigate our options with EuCIA.
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Next steps on our Eurocode for composites 

 …

 CEN TC 250 approved FprCEN/TS 19101 on July 21st 2022  now CEN/TS 19101

- 23 countries (National Standard Bodies) voted positively, 0 countries voted negatively, 9 countries abstained

 CEN TS 19101 Design of Fibre-Polymer Composites structures was published in October 2022

- CEN/TS 19101 is now for sale in several countries like all other EN standards

- Several countries are upgrading the CEN TS to a National Standard

- The trial phase of the CEN/TS 19101 takes two to three years

 Final approval : After the period for trial use and commenting, CEN/TC250 will decide to convert the CEN Technical 
Specifications into Eurocode Parts.

- That process will be initiated at the next TC250 Plenary session in Delft on November 28 & 29 (2024)

 On March 27th 2023, after a unanimously positive vote, CEN TC 250 gave the green light to develop the ‘Execution code 
for composite structures’

- Work has started under leadership of Prof Thomas Keller (University of Lausanne)

- Aimed finishing date: May 2026

 Publication of background report and worked examples now expected first quarter 2025
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The American Society of Civil Engineers approved the LRFD Manual on May 18th 2023
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Conclusion : our Eurocode has great value for the whole composites industry

 It provides clear and reliable design methods for the engineer to safely design a composites structure, be it a 
pultruded beam and column, a large infused 3D or another sandwich structure

 Above all, it solidly confirms fibre-polymer composites as a credible structural material. 
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THANK YOU
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