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Teams Work

200+ delegates and experts in CEN/TC 250/SC 5 and WGs

CEN/TC 250/SC 5 Plenary Meeting 

2024 at KIT, Karlsruhe (hybrid)
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Objectives ï specific to EN 1995

ÅHarmonization with the whole Eurocode family

ÅAdaption to current state of the art in practice ï 

incorporate the tremendous developments in timber construction

Å Revision of current design rules and addition of design rules for new developments

Å Low-threshold interface between EN 1995 and product standards

ÅReduction of NDPs and alternative design methods

ÅOutsourcing specific design rules to normative annexes
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The second generation EN 1995 ïan overview

ÅEN 1995-1

ÅPart 1: General rules and rules for buildings

ÅPart 2: Structural fire design

ÅPart 3: Timber concrete composite structures (currently CEN/TS 19103)

ÅEN 1995-2: Bridges

ÅEN 1995-3: Execution

Revised part

New part

Ą First half of presentation (Dietsch)

Ą Second half of presentation (Frangi)
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EN 1995-1-3: TCC ïan overview

ÅLoad-carrying capacity and slip-modulus of connections with:

ÅDowel-type fasteners

ÅBonded-in rods

ÅNotched connections

ÅModification of creep coefficients for composite action

ÅCalculation method for the effect of inelastic strains

[Source: BS CEN/TS 19103:2021, Figure 10.2*]
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EN 1995-2: Bridges ïan overview

ÅExtension of design rules

ÅDurability and detailing

ÅInspection and maintenance

ÅSuperstructures (deck plates, TCC)

ÅRevision of design rules for

ÅVibrations and damping

ÅFatigue

ÅNew design rules

ÅDimensional changes

ÅBearings

[Source: EN 1995-2, Figure 3.1*]
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EN 1995-3: Execution ïan overview

ÅExecution rules on which Eurocode 5 is directly based upon

ÅTolerances in connections

ÅTolerances in member dimensions

ÅTolerances of erected members

ÅMoisture control

[Source: EN 1995-3, Figure 6.3*]



EN 1995-1-1: Overview
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EN 1995-1-1: Structure
EN 1995-1-1:2004 FprEN 1995-1-1:2025

1 General 1 Scope

e.g. Scope, Normative Refs., Assumptions,

   Terms and Definitions, Symbols

2 Normative References

3 Terms, definitions and symbols

2 Basis of design 4 Basis of design

3 Material properties 5 Materials

4 Durability 6 Durability

5 Basis of structural analysis 7 Structural analysis

6 Ultimate limit states 8 Ultimate limit states

7 Serviceability limit states 9 Serviceability limit states

10 Fatigue

8 Connections with metal fasteners 11 Connections

9 Components and assemblies 12 Diaphragms

13 Timber foundation piles

10 Structural detailing and control
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EN 1995-1-1: Extent

Symbols ULS Connections AnnexesSLS

Pages

1-3 4 5 6 7 8 9 10 11 12-13

2004

2025
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EN 1995-1-1: Materials 

[Source: dataholz.eu]
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EN 1995-1-1: Materials 

No. Groups and 
Subgroups

Product Abbreviation EN or  EADd

1

S
o

lid
 w

o
o

d
 b

a
se

d
 (

S
W

B
)

S
tr

u
ct

u
ra

l 
lu

m
b

e
r 

(S
L

)
Structural timber ST EN 14081-1

2 Structural finger jointed 
timber

FST EN 15497

3

P
a

ra
lle

l 
la

m
in

a
te

d
 

ti
m

b
e

r 
(P

L
) Glued solid timber GST EN 14080

4 Glued laminated timber GL EN 14080, EAD 130320

5 Block glued glulam BGL EN 14080

6 Single layered solid wood 
panel

SWP-P EN 13986 in conjunction with 
EN 13353

7

C
ro

ss
 

la
ye

re
d
 

ti
m

b
e

r 
(C

L
) Cross laminated timber CLT EN 16351, EAD 130005

8 Multi -layered solid wood 
panel

SWP-C EN 13986 in conjunction with 
EN 13353

[Source: EN 1995-1-1, Table 5.1*]



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

Dietsch, Frangi, Schenk; EN 1995: Design of timber structures, Online workshop, 3-5 June 2025 

EN 1995-1-1: Materials 

No. Groups and 
Subgroups

Product Abbreviation EN or  EADd

9

V
e

n
e

e
r-b

a
se

d
 (

V
B

)

L
a

m
in

a
te

d
 

ve
n

e
e
r 

lu
m

b
e

r 
(L

V
L

)
LVL with parallel veneers LVL-P EN 14374

10 LVL with crossband 
veneers

LVL-C EN 14374

11

G
lu

e
d

 
la

m
in

a
te

d
 

ve
n

e
e

r l
u

m
. 

(G
LV

L
) GLVL with parallel veneersGLVL-P

EAD 130337

EAD 130010

12 GLVL with crossband 
veneers

GLVL-C
EAD 130010

EAD 130337

13

P
LY Plywood PW

EN 13986 in conjunction 
with EN 636

[Source: EN 1995-1-1, Table 5.1*]
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EN 1995-1-1: Basis of design ïmoisture

[Source: EN 1995-1-1, Figure 4.1*]

[Source: EN 1995-1-1, Table 4.2*]
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EN 1995-1-1: Ultimate limit states (ULS)

ÅCompression perp. to grain

[Source: EN 1995-1-1, Figure 8.3*]

ÅReinforcement

[Source: EN 1995-1-1, Figure 8.5*]
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EN 1995-1-1: Serviceability limit states (SLS)

ÅFloor vibrations

[Source: EN 1995-1-1, Table 9.1*]

[Source: EN 1995-1-1, Figure 9.1*]



EN 1995-1-1: Connections
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Connections: Materials 

[Source: EN 1995-1-1, Figure 11.2*]
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Connections: Materials

No. Group Subgroup Product hEN or  EAD

1
M

e
ta

l 
d

o
w

e
l-t

y
p

e
 f
a

st
e

n
e

rs

Nail
Smooth shank nail

E
N

 1
4

5
9

2

ɂ
EAD 130033

2 Ring shank nail EAD 130287

3 Staple Staple EAD 130019 ɂ

4
Dowel, bolt 
with nut

Dowel, bolt with nut ɂ

5

Screw

Lag screw ɂ

6
Self-drilling screw, 
self-tapping screw

EAD 130118
EAD 130033

7 Threaded 
rod

Rod with wood screw thread EAD 130118

8 Rod with metric thread ENISO898-1, EN ISO 3506-1

9 Ribbed rods EN 10080

[Source: EN 1995-1-1, Table 5.2*]
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Connections: Structure

[Source: COST Action FP1402, WG3]
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11 Connections

11.1 General

11.2 Resistance of a single dowel-type fastener

11.3 Connection design with dowel-type fasteners

11.4 Spacing, edge and end distances

11.5 Brittle failure modes of connections loaded parallel to grain

11.6 Brittle failure of connections loaded perpendicular to grain

11.7 Shear connectors

11.8 Punched metal plate fasteners 

11.9 Expanded tube fasteners

11.10 Bonded-in rods

11.11 Carpentry connections

Connections: Structure

Resistance of single fastener

Design of connection

(fastener arrangement)

Resistance of connection

(timber failure)

Design of specific

connection types
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Connections: Structure

[Source: EN 1995-1-1, 11.1.3 (1)*]
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11.1 General

Connections: General

Embedment depth Withdrawal length

Angle

[Source: EN 1995-1-1, Figure 11.1*]

[Source: EN 1995-1-1, Figure 11.5*]
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Ὂ×ȟË 
“ Ὠ ὰ× Ὢ×ȟË
ςὨὰ× Ὢ×ȟË

ÆÏÒ ÎÁÉÌÓȟ ÓÃÒÅ×Óȟ ÒÏÄÓ ×ÉÔÈ ×ÏÏÄ ÓÃÒÅ× ÔÈÒÅÁÄ ÁÎÄ ÂÏÎÄÅÄȤÉÎ ÒÏÄÓ

ÆÏÒÓÔÁÐÌÅÓ

11.2 Resistance of a single dowel-type fastener

Connections: Single fastener

Withdrawal Head-pull -
through

Tensile
resistance

Compression
(buckling )

[Source: Prof. R. Jockwer, TU Dresden]

[Source: EN 1995-1-1, Formula (11.3)*]
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11.2 Resistance of a single dowel-type fastener

Connections: Single fastener

Ὢ×ȟËὯÓÃÒÅ×Ὧ×ὯÍÁÔὨ
ȟ

”

συπ

Ὧ
ρȟπ ÆÏÒσπЈʀ ωπЈ

πȟσ πȟχ
‐

σπЈ
ÆÏÒπЈʀ σπЈ

ὯÍÁÔ

ρ ÏÔÈÅÒÔÈÁÎ0,ÁÎÄ#,

ρ
ÌÎὲÐ

ρς
ρȟρυÆÏÒ0,ÕÎÄ#,

Ὧ
πȟχ ÆÏÒÓÏÆÔ×ÏÏÄÓÁÎÄ‐ υЈ
ρȟρ ÆÏÒÓÏÆÔ×ÏÏÄÓÁÎÄυЈ‐ ωπЈ
ρȟφ ÆÏÒÈÁÒÄ×ÏÏÄÓÁÎÄπЈ‐ ωπЈ

ὯÓÃÒÅ×= 8,2 (or ETA)

×ÉÔÈȡ

Withdrawal strength Ὢ×ȟË
Í 

withdrawal parameter ὪÁØȟË

[Source: EN 1995-1-1, Table 11.2*]
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11.3 Connection design with dowel -type fasteners

Connections: Connection design

Overlapping of fastenersSplitting ɀnef

[Source: EN 1995-1-1, Figure 11.11*]

[Source: EN 1995-1-1, Figure 11.18*]
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11.3 Connection design with dowel -type fasteners

Connections: Connection design

Slip modulus

[Source: EN 1995-1-1, Figure 11.14*

re-coloured]
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11.4 Spacings, edge and end distances

Connections: Connection design

[Source: EN 1995-1-1, Figure 11.25*]

[Source: EN 1995-1-1, Table 11.19*]
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11.5 Brittle failure modes of connections loaded parallel to grain

Connections: Connection resistance

[Source: EN 1995-1-1, Figure 11.26*]

Row shearSplitting (nef)

Net tensile failure (Anet)

Block shear

Plug shear

Not covered in 

EN 1995-1-1

EN 1995-1-1

Annex A

EN 1995-1-1

Annex A
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Reinforcement

11.6 Brittle failure modes of connections loaded perpendicular to grain

Connections: Connection resistance

[Source: EN 1995-1-1, Figure 11.33*]

Cross-connections

[Source: EN 1995-1-1, Figure 11.31*]
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11.10 Bonded-in rods

Connections: Specific connection types

[Source: EN 1995-1-1, Figure 11.37*]

a) tension failure of the rod
b) compression (buckling) failure of the rod
c) failure of the adhesive
d) shear failure of the timber
e) splitting of the timber 
f) timber failure of the member 

(e.g. net-cross-section, or block shear failure)
g) Tension failure in net-cross-section

[Source: Jockwer, R., Palma, P. et al. WCTE 2023; based on Tlustochowitz et al , 2010]

[Source: Prof. R. Jockwer, TU Dresden; based on Steiger, R., 2012]
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11.11 Carpentry connections

Connections: Specific connection types

[Source: EN 1995-1-1, Figure 11.40*]

Step joints

Mortise and tenon Dovetail connection
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Connections covered in annexes

Connections: Specific connection types

Annex F.3 Punched metal plate fasteners

Annex F.4 Connections with interlayers  

[Source: EN 1995-1-1, Figure F.7*]

[Source: EN 1995-1-1, Figure F.11*]
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Connections covered in annexes

Connections: Specific connection types

Annex G.3 Three -dimensional connectors

Annex G.4 Expanded  tube fasteners

[Source: EN 1995-1-1, Figure G.7*]

[Source: EN 1995-1-1, Figure G.2*]



EN 1995-1-1: Holes in beams
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Holes in beams ïgeometric boundary conditions

ÅPossible diameters

ÅPossible positions

Not reinforced Reinforced

DIN EN 1995-1-1/NA

FprEN 1995-1-1
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Holes in beams ïdesign approach

ÅStrength verification of circular holes arranged on neutral axis of beam

V M
(6)

(7)

lt,90
ʐ ʎm

(4)
ʎt,90

45°

Ft,90

(5)
(2)

III
III IV

(1)

(3)

(6)

(6)(7) (7)

[Source: EN 1995-1-1, Figure 8.15*]

Ὂȟ ȟȟ
ὰȟ ȟ

Ὂȟ ȟȟ
ὰȟ ȟ

πȟυὦὯ Ὧ Ὢȟ ȟ
ρȟπ

[Source: EN 1995-1-1, Formula (8.85)*]
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Holes in beams ïdesign approach

ÅStrength verification of circular holes arranged on neutral axis of beam

Ὂȟ ȟȟ
ὰȟ ȟ

Ὂȟ ȟȟ
ὰȟ ȟ

πȟυὦὯ Ὧ Ὢȟ ȟ
ρȟπ

Ὂȟ ȟȟ
ὠπȟχὨ

τὬ
σ

πȟχὨ

Ὤ
Ὧ ὰȟ ȟ ρȟσὨ

Ὂȟ ȟȟ πȟπω
ὓ

Ὤ

Ὠ

Ὤ
ὰȟ ȟ πȟψὨ

Ὧ see following slides

V M
(6)

(7)

lt,90
ʐ ʎm

(4)
ʎt,90

45°

Ft,90

(5)
(2)

III
III IV

(1)

(3)

(6)

(6)(7) (7)

[Source: EN 1995-1-1, Figure 8.18*]

Ὧ
ὠ

πȟςυὦὨ

ȟ

[Source: EN 1995-1-1, Formula (8.85)*]
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Holes in beams ïdesign of rectangular holes

ÅDetermination of equivalent diameter

Ὠ Ὠ ρȟςυὬ πȟσὰ τ
ὠÈ

ὓ
σ
ὠὬ

ὓ

M/V

lh

hh
deq

Height to length ratio M/V-ratio (position)
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Holes in beams ïdesign of groups of holes

ÅDetermination of reduction factor kspace (nÒ 3; lzÓ 1d)

Ὧ ÍÉÎ

ρ

ρ πȟς
ρȟυὬ ὰ

ρȟυὬ

ρ πȟτ
υὨ ὰ

υὨ

Smaller distances

Larger distances

[Source: EN 1995-1-1, Figure 8.18*]
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Holes in beams ïdesign of groups of small holes

ÅDesign using a circumscribed rectangular hole

[Source: EN 1995-1-1, Figure 8.18*]
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Holes in beams ïdesign of reinforcement

ÅDesign of dowel-type or plane reinforcement

[Source: EN 1995-1-1, Figure 8.19*]



EN 1995-1-2: Overview
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EN 1995-1-2: Structure
1. Scope

2. Normative references

3. Terms, definitions and symbols

4. Basis of design 

5. Material properties

6. Tabulated design data

7. Simplified design methods

8. Advanced design methods

9. Connections

10. Detailing

Annexes

Start of charring, failure 

time of protection, 

charring rate

Specific rules

zero-strength layer

Requirements for 

detailing

Common part for all EN 

199x-1-2
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Design values of material properties

, ,/gQC = Ö ÖCd fi fi k M fik k

Solid timber 1,25
Glued-laminated timber, cross-laminated timber 1,15
Wood-based panels 1,15
LVL 1,10
Connections with laterally loaded fasteners with 
side members of wood and wood-based panels

1,15

Connections with laterally loaded fasteners with 
side members of steel

1,05

Connections with axially loaded fasteners 1,05

fik

EN 1995-1-2:2025* EN 1995-1-2:2004*

20
mod,fid,fi

M,fi

f
=  f k

g

fi20 k
=  f fk

[Source: EN 1995-1-2, Formula (4.1) and Table 4.1* ]
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Material properties ï 
The European charring model

[Source: EN 1995-1-2, Figure 5.3*]
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Notional design 
charring rate

0

i

n i

k

kb b= ÖÔ

[Source: EN 1995-1-2, Table 5.6*]
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Material properties:
Basic design charring rates

Å Annex C ï a method for the evaluation of the basic design charring rate

Å NDP for other species/densities allowed 

 
0b  

[mm/min] 

a) Timber member made of softwood(1) (3) (4) 0,65 

b) Timber member made of hardwood(1) 
 Beech(5) 

 Beech(5) LVL 
 Ash(6) 
 Oak(7) 

 
0.70 
0,65 
0,60 
0,50 

c) Panel(2)  
 Solid wood panelling and cladding, solid wood panel with only one layer 0,65 
 LVL panel(3)  0,65 
 Particleboard, fibreboard 0,72 
 OSB, solid wood panel with multiple layers 0,9 
 Plywood 1,0 

 

[Source: EN 1995-1-2, Table 5.7*]
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Initially unprotected sides of timber members

0n gd g h nk k k k krb b= Ö Ö Ö Ö Ö

  
a) One-dimensional charring b) Two-dimensional charring. 

    
Key:  1 Fire exposed side  

 2 Residual cross-section  

Figure Error! No text of specified style in document..1 ï Notional charring depth ,char nd  

 

0n nkb b= Ö
Linear members 

Solid timber

Glulam

0,65 1 0,65 mm/minnb= Ö =

0,65 1,2 0,78 mm/minnb= Ö =

0,65 1,23 0,8 mm/minnb= Ö =

0,65 1,08 0,7 mm/minnb= Ö =

Plane members (solid timber, glulam, LVL, CLT)

ÅGaps Ò 2 mm

ÅGaps 2..5 mm
  

a) One-dimensional charring b) Two-dimensional charring. 
    

Key:  1 Fire exposed side  
 2 Residual cross-section  

Figure Error! No text of specified style in document..1 ï Notional charring depth ,char nd  

 

0n gkb b= Ö

[Source: EN 1995-1-2, Figure 5.3*]
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Charring phases

ï Normal charring phase (Phase 1) 
for initially unprotected sides of timber members

   for initially protected sides of timber members

ï Encapsulated phase (Phase 0) 
is the phase when no charring of the timber member occurs behind the fire 
protection system.

ï Protected charring phase (Phase 2) is the phase when charring occurs behind 
the fire protection while the system is still in place.

ï Post-protected charring phase (Phase 3) is the phase after the failure of the 
fire protection before a fully developed char layer has been formed.

ï Consolidated charring phase (Phase 4) 
is the phase with fully developed char layer.
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Charring phases (bond line integrity is maintained)

d
ch
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r,

n

ttch

0
2

t f,pr

2
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m
m

4

ta

3

ï Normal charring phase (Phase 1) ï Encapsulated phase (Phase 0) 

ï Protected charring phase (Phase 2) 

ï Post-protected charring phase (Phase 3) 

ï Consolidated charring phase (Phase 4) 

Initially unprotected sides of timber members         Initially protected sides of timber members

[Source: EN 1995-1-2, Figure 5.1*]
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The European charring model ï 
Charring phases (bond line integrity is not maintained)

ï Normal charring phase (Phase 1)

ï Post-protected charring phase (Phase 3) 

ï Consolidated charring phase (Phase 4)

ï Encapsulated phase (Phase 0) 

ï Protected charring phase (Phase 2) 

ï Post-protected charring phase (Phase 3) 

ï Consolidated charring phase (Phase 4) 

Initially unprotected sides of timber members         Initially protected sides of timber members

[Source: EN 1995-1-2, Figure 5.2*]
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Start time of charring
Timber members
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Protection layers 

tprot,panels

=Sch prot, panelst t

Sum of protection times

(270ęC):

,

min
prot

ch

f pr

t
t

t

ëî
= ì

îí

ä
Floors:



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

Dietsch, Frangi, Schenk; EN 1995: Design of timber structures, Online workshop, 3-5 June 2025 

Failure times   
of panels
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Generic values based 

on 20% fractile analysis

[Source: EN 1995-1-2, Table 5.9*]
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Tabulated design 
data for tch and tf

[Source: EN 1995-1-2, Table 6.1*]
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Tabulated design data for cross-laminated timber

[Source: EN 1995-1-2, Table 6.6*]
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Effective cross-section method

1 Fire exposed side

2 Residual cross-section

3 Effective cross-section

d0  is the zero-strength layer depth

dchar,n is the notional charring depth 

def  is the effective charring depth

kside  is the number of respective sides exposed to fire

 0,ef char nd  = d  + d

ef side efb  = b k d- Ö

ef side efh  = h k d- Ö

[Source: EN 1995-1-2, Figure 7.6*]
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Design of linear timber members 
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Design of linear timber members

Caused by: Fall-off of 

protection 

system

Fall-off of 

charred 

layer

[Source: EN 1995-1-2, Figure 7.8*]


