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The further Development of the Design of Timber Structures  
according to Eurocode 5 – Part 2: Bridges 
Matthias Gerold 1 

1 Introduction 
In 2004, the EU and several EFTA states introduced uniform design codes, the so-called EUROCODEs 
(EC). The goal of the European Committee for Standardization (Comité Européen de Normalisation, CEN) 
here was to replace the member states’ differing or even missing design guidelines by a common set of 
technical rules that provide the same level of safety and thereby to further minimise barriers within Europe. 
In 2012, the European Commission issued a mandate for the development of a second generation of the 
Eurocodes to ensure their long-term applicability and reflect the constant technical developments and 
knowledge gains (see Figure 1). 

 

Figure 1: European design codes – Eurocodes 
Source: European Commission, 2021 

For developing the second generation of the Eurocodes, the requirements and recommendations of the Eu-
rocodes 0 and 1 had to be (mandatorily) taken into account. These codes, whose first generation was called 
“Code of the Code Writers,” had originally been intended to serve as a guide for construction professionals. 
For the series of standards “EN 1995 – Design of timber structures,” experts regularly prepare drafts for 
specific topics in timber construction. To this purpose, six project teams (PT) had generally been convened 
since 2015. Today, their work is continued by ten working groups (WG), which had already before accom-
panied the thematic development of the EC5, in cooperation and coordination with the national standardi-
sation bodies, see Figure 2. After extensive revision of the entire Eurocode 5 series, new versions will be 
available for all member states as of the year 2025/26. 
In the following, Sect. 1 will provide an overview of the contents and differences of the new versions 
compared to the existing timber-construction standard. Sect. 2 will then compare the new versions with the 
existing EN 1995-2 (see /1/). Subsequently, Sect. 3 will detail the changes in the code for timber bridges. 
In the following, Sect. 1 will provide an overview of the contents and differences of the new versions 
compared to the existing timber-construction standard. Sect. 2 will then compare the new versions with the 
existing EN 1995-2 (see /1/). Subsequently, Sect. 3 will detail the changes in the code for timber bridges. 

 
Figure 2 : A part of the standardisation body CEN/TC 250/SC 5 
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2 Differences to the Existing Timber Design Code  
The Eurocode 5 (EN 1995) remains divided into: 

• Part 1-1: General – Common rules and rules for buildings  

• Part 1-2: General rules – Structural fire design  

• Part 2: Timber bridges  
The old and the new code structure are compared in Table 1. 
Since the introduction of the European design codes about 20 years ago, hardly any field has changed as 
much at product level as the field of timber construction. In accordance with the state of the art, the code is 
substantially expanded for materials and supplies such as cross-laminated timber, laminated veneer lumber, 
and hardwood products.  
To meet past discussions and user feedback, the CEN has indicated the “ease of use,” that is, the notion of 
practicability, as one of the core objectives for the second generation of the Eurocodes. In particular, this 
comprises: 

• improved structure and clarity (“ease of use” – task 1) 

• clearer linking and harmonisation/reduction of nationally determined parameters (NDP) (task 2) 

• reduction of alternative equivalent application rules and procedures 

• removal of little-used regulations 

• explanation of the mechanical background of formulas 

In timber bridge construction, PT6 should also treat the topic of fatigue (task 3). 

In order to help planners eventually use several Eurocodes at once, particularly when working on hybrid 
constructions, the headings of the main chapters 1 to 11 (or 1 to 5, regarding fire) are identical across all 
‘material Eurocodes.’ Chapters 2 and 3 were newly added to the existing structures.  
In addition to the documents mentioned here, the Technical Specification (TS) CEN TS 19103 (as yet an 
informative document) was published for the design of timber-concrete composite structures. This docu-
ment is intended to give users the opportunity for application tests, to prepare them for a possible EN 1995-
1-3, and thus to provide the foundation for the rules-based design of timber-concrete composite structures. 
Additionally, for the design and execution of glued-in threaded rods, a Technical Report (TR) about the 
state of the art of this special kind of connection is being prepared. 
Furthermore, regulations relevant to the structural stability of timber constructions are being developed – 
possibly a new Part 3 of the series of standards. 
For the design verifications of the following chapters, the revised Clause 7 “Serviceability limit states” of 
EN 1995-1-1 provides all the necessary boundary conditions. Clause 8 “Connections with metal fasteners” 
is divided into two thematic parts: The first part provides all proofs for a general design method, while the 
second part sets out design methods for construction elements with special requirements, e.g., notched 
beams or double-tapered beams (so far a part of the German National Annex / NA) as well as breakthroughs 
in beams (both reinforced and non-reinforced). 
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Table 1: Structural comparison of the codes EN 1995:2004 and 2027 

 Cold-state design of 
timber constructions 

Fire protection design 
of timber constructions 

Timber bridges 

                                 Chapter number 
Chapter heading 

EN 1995-1-
1:2004 

prEN 1995-
1-1:2027 

EN 1995- 
1-2:2004 

prEN 1995-
1-2:2027 

EN 1995 
-2:2004 

prEN 1995 
-2:2027 

Scope 1 1 1 1 1 1 

Normative references 1 2 1 2 1 2 

Terms, definitions, and symbols 1 3 1 3 1 3 

Basis of design 2 4 2 4 2 4 

Materials 3 5 3 5 3 5 

Durability 4 6  4 6 

Structural analysis 5 7 5 7 

Ultimate limit states 6 8 6 8,  
T/ΔT/Δmc/ΔL 

Annex E 

Tabulated proofs  n.i. 6  

Simplified design methods 3,4,5 7 

More precise design methods Annex B 8 

Design of timber constructions 
with natural fire curves 

Annex A Annex A 

Serviceability limit states 7 9  7 9, 
Annex C 
(only low 

seismic areas, 
bearings) 

Fatigue n.i. 10 Annex A 10 

Joints and connections 8 11 8 11 

Connections under fire exposure  6 8  

Composite construction elements 
and support structures 

9 12   TCC  
Annex A 

Roof, floor and wall diaphragm slabs 9 13   

Execution and monitoring 10 Separate 
document 

9 Annex B – 
Inspection and 
Maintenance 

Execution of details  7 10 - Annex D 
(examples of 

structural timber 
preservation) 

Foundation on timber piles n.i. 14   

Oscillations caused 
by persons/pedestrians 

7 9  Annex B 9 (incl. traffic) 

Legend: n.i. = not included    
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If multi-storey construction with timber is to be further advanced, the fatigue design should not remain 
limited to bridge constructions: increasing height means increasing dynamic actions not only in view of 
traffic loads but also, for example, in view of oscillations caused by industrial machines, bell vibrations, 
crane runways, and wind loads. For this reason, Clause 10 “Fatigue” was taken over from the bridge part 
(EN 1995-2) and adapted for the general design of building constructions with timber elements.   
Part 2 of the series of standards complements the regulations for structural engineering which apply ac-
cording to Part 1 and the new TS with those of bridge construction. 
At the start of the development of prEN 1995-2 on the level of CEN/TC 250/SC 5, the project team SC5.T6 
discussed and answered both the 78 comments from the 1st review of prEN 1995-2:2010-12 and the 149, 
243, and 429 comments from the 1st, 2nd, and 3rd draft of prEN 1995-2:202x, respectively. The Final 
Document was published mid-December 2021 together with 8 Final Background Documents (BGD) in a 
zip file. 
For the development of the English code texts, the use of verb forms was to be taken into account: 

• “shall”: requirement (strictly to be followed)  previously: (P) principle 

• “should”: recommendation (highly recommended); alternative approach possible where technically justified 

• “may”: permission within the limits of the Eurocodes 

• “can”: possibility and capability  only in NOTEs 
The use of coloured images and flowcharts is allowed in standards (see https://boss.cen.eu). For figures 
there are guidelines as well. 
It remains to be said that the EC5 regulations regarding the stability of buildings were revised, extended, 
and adapted according to the state of the art. Despite the tripled number of pages and the increased number 
of NDPs (essentially due to EC0 and EC1), the code writers have always kept a close eye on the question 
of practicability, for example, by providing simplified calculation procedures.  

3 Sustainable Timber Bridge Construction 
With a slight delay in time compared to the building construction codes 1-1 and 1-2, the code for timber 
bridges prEN 1995-2 was edited too. One of the main topics was the implementation of the specifications 
of EN 1990 and EN 1991-2, in particular the definition of requirements for reaching an operating life of 
100 years. Since construction professionals speak the language of implementation planning, a new Informa-
tive Annex D with highly simplified figures exemplifies how timber bridges are to be protected basically. 
In order to meet this requirement, the Informative Annex B supplies additional requirements for the testing 
and maintenance of timber bridges. Both annexes can be rejected in whole or in parts (NDP) or else be 
supplemented nationally. 
The previously known Annexes A (fatigue) and B (oscillations, damping) were integrated into the main 
part of prEN 1995. To increase the user-friendliness in both fields, the verification methods especially for 
bridges were simplified compared to prEN 1995-1-1 and EN 1990, respectively. 
Like the building construction code, the code for timber bridges was extended to include requirements and 
regulations for the durability of structures, taking into account the issues of corrosion protection, deck 
plates, and timber-concrete composites. The creep factors for concrete in timber-concrete composite bridges 
are different from those in known building constructions, as the cross-sections are significantly larger. Ac-
cordingly, the new normative Annex A of prEN 1995-2 provides relevant conditional equations. 
prEN 1995-1-1 shall stipulate requirements for numeric analyses (keyword Finite Element Method, or FEM 
for short). 
Eurocode 8, Part 2 (“Design of structures for earthquake resistance”), will from now on also take timber 
bridges into account. To this aim, the project team SC5.T6 and the working group WG6 developed an 
Informative Annex C, which was largely adopted by the EC8. The EC8 did not adopt supplementary regu-
lations for the support of light timber bridges against vertical seismic forces and for timber bridges in areas 
with low seismic activity, with these regulations having therefore remained in prEN 1995-2. It is also rele-
vant to point to the Informative Annex E, which contains suggestions to be considered in view of defor-
mations and dimensional changes of timber constructions under changing environmental conditions such 

https://boss.cen.eu/
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as temperature or timber moisture, and notes on transversely prestressed timber deck plates (among other 
things for the “cupping” of the deck sides).  
Most regulations on deck plates (timber decks) were added to the normative Annex of prEN 1995-1-1, as 
these regulations can also be applied to, e.g., nail-laminated timber constructions. 
Project team SC5.T6 consisted of Roberto Crocetti (SW), Kristoffer Ekholm (SW), Matthias Gerold (DE) 
(lead), Frank Miebach (DE), and Andreas Müller (CH). It was supported by individual WG6 members such 
as Kjell Arne Malo (NO), Hauke Burkart (NO; secretariat), Rune Abrahamson (NO), Patrice Godonou 
(SW), Valentina Bruno Huré (FR), Antje Simon (DE), and Tobias Wiegand (DE), as well as by national 
experts from Germany (Durability: Helen Belschner; TCC: Jörg Schänzlin (SC5.T2), Jochen Marschall and 
Fabian Wolf; Vibrations: Patricia Hamm and Steffen zu Jeddeloh; Fatigue: Mike Sieder (SC5.T3), Peter 
Niebuhr, Ulrike Kuhlmann (EC3) and Simon Mönch). 
With the technical work basically being done, there will now follow ‘editorial’ works (verb forms, NDPs, 
symbols, drawings), cross-checks with other Eurocodes, translations into the two other official languages 
of German and French, and the final coordination (enquiry) at the level of SC5 and CEN. The remaining 
steps of the standardisation process are shown in Figure 3. 

 

 

Figure 3: Planned timeline of the publication of the second generation of the EC5 

 

  

 
 
 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

R
E
A
D
Y
?

C
C
M
C

C
C
M
C

T
r
a
n. 

D
A
V

D
O
P

FprTS 19103

Fin

Ed

S
I
S

R
E
A
D
Y
?

C
o
l
o
r.

Ed

S
I
S

R
E
A
D
Y
?

C
C
M
C

C
C
M
C

T
r
a
n
s
l. 

D
A
V

prEN 1995-1-3

AHG 
Bond-
ed-in 
rods

C
I
B

F
i
n

E
d

S
I
S

R
E
A
D
Y
?

C
C
M
C

D
A
V

prTR xxxxx

C
C
M
C

C
C
M
C

T
r
a
n

D
A
V prEN 1998-1-1

C
C
M
C

C
C
M
C

T
r
a
n

D
A
V prEN 1998-1-2

C
C
M
C

C
C
M
C

T
r
a
n
s

D
A
V

C
C
M
C

C
C
M
C

T
r
a
n
s

D
A
V prEN 1998-3

AHG 
Assess-
ment

C
C
M
C

C
C
M
C

T
r
a
n
s
l. 

D
A
V prEN 1990-2 on Assessment

         

Transl. 
+ 

Edit.

Tec.
Rev.

TC 250
Formal 

Vote

Edit.
SIS +
 TUM

WG 2
Transl. 
+ Edit.

   

  

 
 

 
 

 
 

TC
250

Transl. 
+ Edit.

For.
Vote

prEN 1998-2

For-
mal 

Vote

TC
250

Transl. + 
Edit.

Formal 
Enquiry

Review 
by WG

TC
250

For.
Vote

Transl. 
+ Edit.

 
 

WG 8

TC 
250

CCMC

TC 
250

CCMC
Tran. + 

Edit.
Formal 
Enquiry

 

Tran. + 
Edit.

Formal 
Enquiry

TC
250

Transl. 
+ Edit.

 

C
C
M
C

TC
250

Formal 
Enquiry

TC
250

Transl. 
+ Edit.

For.
Vote

TC 
250

CCMC
Tran. + 

Edit.
Formal 
Enquiry

Transl. + 
Edit.

TC
250

 

 

 

 

Formal 
Vote

C
C
M
C

  

C
C
M
C

 

 

TC 
250

CCMC
Tran. + 

Edit.
Formal 
Enquiry

TC
250

Transl. 
+ Edit.

For.
Vote

 

 

 
 

 
 

 

 
 

   

For.
Vote

   

C
C
M
C

T
C

2
5
0

T
e
c
R
e
v
?

 

 



Conference Proceedings 4th ICTB (2022) 
https://doi.org/10.24451/7qwp-0972 
 

 
 

4 Changes in prEN 1995-2 in Detail 
4.1 Design Service Life TLife 
4.1.1 Specifications prEN 1990 A.2 Bridges  
prEN 1990, 3.1.2.26 Maintenance  

Set of activities performed during the service life of the structure so that it fulfils the requirements for reliability  

Note 1 to entry: Activities to restore the structure after an accidental or seismic event are normally outside the scope 

of maintenance.  

prEN 1990, A.2.4 Durability  

(1) All structural parts that rely on a design assumption of inspection or maintenance in order to satisfy their durability 

requirements over the design service life shall be designed to permit inspection and maintenance.  

NOTE 1: See 4.6 for durability requirements.  

NOTE 2: Inspection and maintenance are needed for structural members designed using the damage-tolerant method 

for fatigue. Material-related guidance on the damage-tolerant method is given in the relevant material Eurocodes.  

NOTE 3: Maintenance activities can include the renewal of protective coatings, renewal of replaceable structural 

parts or elements other than structural, cleaning, treatment of detected fatigue cracks.  

(2) If the inspection or maintenance of a structural part is not possible, it shall be designed to achieve adequate dura-

bility over the design service life without inspection or maintenance.  

NOTE: See the other Eurocodes for measures to achieve adequate durability over the design service life without 

inspection or maintenance. Measures can include the provision of sacrificial material, protection of the part, use of 

materials with enhanced durability, control of the environment surrounding the part.  

prEN 1990, 4.8 Quality management  

(1) Appropriate quality-management measures should be implemented to provide a structure that corresponds to the 

design requirements and assumptions.  

(2) The following quality-management measures should be implemented:  

— organizational procedures in design, execution, use, and maintenance;  

— controls at the stages of design, detailing, execution, use, and maintenance.  

NOTE: See Annex B and the other Eurocodes for guidance on appropriate quality-management measures.  

 

  



Conference Proceedings 4th ICTB (2022) 
https://doi.org/10.24451/7qwp-0972 
 

 
 

4.1.2 Basis prEN 1995-1-1 – Consolidated Version 

 

Key  

1 Member cross-section  

2 Width or depth of the cross-section  

3 Moisture content profile, along the width or depth of the cross-section, under high relative humidity 

4 Moisture content (vertical axis)  

5 Upper limit of average moisture content, which is used to calculate the strength and stiffness of members and connections  

6 Upper limit of moisture content may be exceeded for a few weeks per year  

7 Yearly average moisture content, which is used to assign timber members to corrosivity categories for steel dowel-type 

 fasteners  

8 Moisture content profile, along the width or depth of the cross-section, under low relative humidity 

9 Lower limit of average moisture content  

10  Variation of the average moisture, which may be used to calculate dimensional changes of the section (in the case of unre-

strained shrinkage)  

11  Moisture difference, which may be used to estimate drying cracks in the zone of the member close to its surface  

12  Moisture variation at the surface  

prEN 1995-1-1, Figure 4.1 – Moisture content along the width or depth of a timber cross- 
      section under high and low relative humidity  
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4.1.3 Implementation prEN 1995-2: Design Service Life TLife 
For requirements see prEN 1990:2022, Annex A.2 Table A.2.2 Line 2 of the following Table 4.1 (NDP) 
was added for bridges used for sport and recreational purposes, after intense discussion with SC5.T6 with 
the Horizontal Group Bridges (HGB). 

  
Category of Timber Structures 

Design Service Life, 

Tlife [years] 

1 Protected timber bridges (including their foundations and steel tension components 

according EN 1993-1-11), other civil engineering structures supporting road or 

railway traffic a 

100 b 

2 Timber bridges where the main structural members have a reduced protection a 50 b 

3 Replaceable structural parts d 25 

4 Temporary structures c ≤ 10 

a See EN 1990:202x, Table A.2.2 (NDP)  

Line 2 can be relevant, for example, for bridges in a low consequence class where the economic consequences 

of replacement after a shorter design service life are agreed to be acceptable by the relevant authority, or, where 

not specified, agreed for a specific project by the relevant parties. 

b  See EN 1990:202x, Table A.2.2 (NDP) 

d A value of 25 years may be given for the classification of replaceable structures or parts of structures as well. 

The protection of steel elements against corrosion should fulfil the design service life.  

 Steel tension components according EN 1993-1-11 shall be designed with a design service life of 100 years (see 

4.1.2.2) even if they should be replaceable. 

 Ancillary structures should be classified as replaceable parts of the main structure. 

c See EN 1990:202x, Table A.2.2 (NDP)  

Unprotected timber members should be classified as temporary structures. 

prEN 1995-2, Table 4.1 (NDP) – Design Service Life Tlife   
                          – Categories for Timber Bridges 
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4.1.4 Relevant definitions prEN 1995-2 
Protected Member 

structural member not exposed to direct weathering such as rain, snow, or other sources of moisture ingress 

Note 1 to entry: Protected members are provided with weather protection, e.g., in the form of claddings, sealed deck 

surface, or an adequate roof overhang in both longitudinal and transversal directions (see Figure 3.2), so that an 

accumulation of moisture is unlikely. 

In the case of a protected bridge, all main bearing members of the superstructure are protected; for examples see 

Annex D.  

Note 2 to entry: Protected members can typically be assigned to Service Class (SC) 2 and Use Class (UC) 3.1. 

 

Key 
  membrane or weather-resistant layer 

prEN 1995-1-1, Figure 3.2 – Examples of protected bridges:  
   1   Covered footbridge (bridge with a roof) 
   2   Trough bridge   
    3   Deck bridges 
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 Unprotected Member 

structural member that is not or only partially protected from weathering but is within the limits of Service 

Class (SC) 3 

Note to entry: sufficiently allowing for an equilibrium moisture content mc of less than 24%; see paragraph 6.1 (5) 

Figure 3.2 is shown in greater detail in Annex D as Figure D.1. 

 

 

Key 
  membrane or weather-resistant layer 

prEN 1995-1-1, Figure D.1 – Examples of protected timber bridges (extension of Figure 3.2):  
  1   Covered road bridge (with traffic inside) 
  2   Arch bridge (up) and trough bridge (down) with deck located at the base of the main bridge structure 
 3   Bridge with deck located above the main bridge structure, e.g., 
     a) sealing system 
    b) timber-concrete-composite 

Durability and thus sustainability ensure the economic viability of timber structures. Therefore, the follow-
ing so-called “magic triangle” must be observed: 

 

Basic structural timber preservation according 
to prEN 1995-1-1, prEN 1995-2,  
and national regulations   
(e.g., DIN 68800, DIN 1074, ZTV-ING) 
 
 leads to a higher robustness 
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For this reason, the new EN 1995-2 shows users by means of concrete examples in Annex D how timber 
bridges can generally be protected: 5 possibilities for basic structural timber preservation, 3 examples for 
expansion joints, and 2 examples for connecting bridge caps to superstructures. 
Furthermore, bridges of all materials are to be inspected at regular intervals. A monitoring can be helpful 
here. In the 11th drawing T-Mon, the example of an arch bridge is used to show at which points it makes 
sense to set up which monitoring systems – also with regard to the Use Class (UC) according to EN 355. 
These examples in Annex D were also to be created in a language-neutral way. Therefore, each drawing in 
the prEN 1995-2 is on the next page followed by a key explaining the numbers and letters used in the 
drawing – as exemplified by the drawing T-Pos 1 below, with the drawing on the left and the key on the 
right. 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 
prEN 1995-1-1, Annex D – Durability, drawing T-Pos 1: Constructional wood protection  
  Possibility 1:   Covered bridge (protective roof with boarding) 

The lecture by Prof. Müller on the topics of durability / waterproofing systems / maintenance and inspection 
is followed by my second lecture, which provides additional information on the aforementioned 11 draw-
ings (examples). To facilitate their understanding, the keys were here integrated into the drawings. 
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Possibility 2: Sheating of trough bridge 

                        here: ventilation openings for 

                                  chimney effect are shown 
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prEN 1995-1-1, Annex D – Durability, drawing T-Trans 1: 
 Transition road-bridge – here: closed transition joint is shown 
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The corrosion protection of steel fasteners in timber bridges is treated in Table 6.2 of prEN 1995-2; the 
protection of steel construction elements is dealt with in the series of standards Eurocode 3. 
prEN 1995-2 – Table 6.2 – Timber exposure TE-categories and atmospheric exposure CE-categories  
  with examples of minimum requirement for thicknesses for pure zinc coating,  
  hot-dipped galvanized coating, and types of stainless steels   
  for bridges (outdoor) with a design service life of 100 years [50 years] 

Situation  Timber  
exposure 
category a) 

TE 

Service 
class  

 
SC 

Atmospheric 
exposure 

category b)  
CE 

Typical  
atmospheric exposure c) 

(informative) 

Examples of minimum 

zinc  
thickness 

stainless steel 
grade (type) d) 

Protected 
outdoor 
with access 
of pollution 

TE3  SC3 CE2 

Lsea > 10 km 
Lstreet > 100 m 

and/or 
low  

polluted area  
(< 5 µg/m³ of SO2) 

CR2: 
40 µm e)  

(n.a. f) 
 if TE4) 

 
[20 µm e)  

(55 µm 
 if TE4)] 

CRC II  
(e.g., 1.4301) 

TE3/TE4 SC3 CE3 

10 km > Lsea > 3 km 
100 m > Lstreet > 10 m 

and/or 
medium polluted area  

(5 µg/m³ ≤ SO2 ≤ 
30 µm/m³) 

CR3: 
110 µm  

 
[80 µm] 

CRC III  
(e.g., 1.4401) 

TE3/TE4 SC3 CE4 

3 km > Lsea > 0,25 km 
Lstreet < 10 m 

and/or 
high  

polluted area (30 µg/m³ 
< SO2 ≤ 90 µm/m³) 

CR4: 
n.a. f)  

 
[110 µm] 

CRC III  
(e.g., 1.4401) 

TE3/TE4 SC3 CE5 

Lsea < 0,25 km 
and/or 

very high polluted area 
(90 µg/m³ < SO2) 

CR5: 
n.a. f)  

 
[n.a. f)] 

CRC III 
(e.g., 1.4529) 

Permanent 
contact with 
ground or 
fresh-water 
c) 

TE5 SC4 n.a. f) 

 CR5: 
n.a. f)  

 
[n.a. f)] 

CRC III  
to 

CRC V 

a) Timber exposure categories TE3, TE4, and TE5 according EN 1995-1-1:202x, Table 6.1 
b) Atmospheric exposure categories CE3, CE4, and CE5 according EN 1995-1-1:202x, Table 6.2 and 6.3  
c) The specified values for SO2 are references values only and may vary. 
 Lsea Indicates the distance from the sea. The actual exposure depends on the prevailing wind direction and the 
distance from   the coast to saltwater seas e.g., Atlantic Ocean, North Sea, Baltic Sea, Mediterranean Sea, 
Black Sea, Irish Sea. 
 Lstreet Indicates the distance from roads with heavy traffic with de-icing salt 
    For TE5/SC4 in case of seawater, each case should be evaluated individually. 
d) Minimum corrosion resistance class for stainless steel grade shall be determined in accordance with 
 EN 1993-1-4:2006/A1:2015 
e) CRC lll passivation may allow to reduce zinc thickness by 25%, and CRC Vl passivation by 50%  
f) not applicable 
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4.2 Durability / Sealing / Maintenance / Inspection 
Separate lecture by Prof. Dipl.-Ing. Andreas Müller 

4.3 Timber Deck Plates 
In Switzerland, you will probably all know the so-called QS construction method (“QS-Bauweise”) devel-
oped by Prof. Gehri. Solid-wood beams are here arranged side by side in the direction of span and then 
clamped together by means of steel rods perpendicular to the grain direction (see Figure 8.1 a). As a result, 
the (punctual) wheel loads can be distributed over several beams (see Figure U.3). Nowadays, these deck 
plates (timber decks) are largely used in Scandinavian and Baltic states – and also made of laminated timber 
(GL) or cross-laminated timber (CLT), see Figure 8.1. 

 
Key 

a) Stress-laminated lumber or stress-laminated glulam (glued laminated timber) beams, prestressed, positioned 
edgewise 

b) Glued laminated lumber or block glued glulam beams, positioned flatwise 
c) Stress-laminated T-beams or stress-laminated box girder 
1 Solid timber beam 
2 Glulam beam 
3 Block glued glulam beam 
4 Prestressing bar or tendon 
5 Glulam/GLVL beams as web 
6 Planks, GLVL, or glulam beam as flange 

prEN 1995-2, Figure 8.1 Examples of timber decks for bridges made of lamellas (more examples than given in 
EN 1995-1-1, Annex U, Figure U.1) 
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Key 

1 Laminated timber deck 
2 Support 
F Concentrated vertical load 
bef Effective width 
Mbeam Bending moment, calculated for a beam on two or more supports, in kNm 
Mbeam,max Maximum bending moment, calculated for a beam on two or more supports, in kNm 
mplate Bending moment, calculated by a numerical plate analysis, in kNm/m 
mplate,max Maximum bending moment, calculated by a numerical plate analysis, in kNm/m 

prEN 1995-1-1, Figure U.3 Example of bending moment distribution about y-axis in a plate for determining the effec-
tive width bef 

 

 
Key 

1 Timber lamella 
2 Butt-joint 
3 Prestressing element 

prEN 1995-1-1, Figure U.2 Butt joints in a prestressed-laminated timber deck with nl,bj = 4 
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In structural engineering, this system is used in so-called nail-laminated timber constructions. Both the 
automation of manufacturing processes and the desire for minimising timber waste are increasing, which 
raises the question of the influence of the butt joints (see Figure U.2) on the load-bearing capacity and the 
serviceability. 
Figure U.4 illustrates the load distribution in in the longitudinal direction of the beam. If EN 1995-1-1 does 
not provide an angle of dispersion in horizontal direction for the laminated timber deck θload,2, it should be 
taken as angle ß from EN 1991-2, 6.3. 

 

Key 
1 Pressure 
2 Pavement or planks 
3 Laminated timber deck 
4 Centroid (middle) plane 
bw Width of the loaded area at the top of the 

pavement, in mm 
bw,middle Width of the loaded area at the middle plane 

of the laminated timber deck, in mm 
θl load,1 Angle of dispersion to the horizontal for the 

pavement or planks, in degrees; 
 θl oad,1 may be taken as 45o 
θload,2 Angle of dispersion to the horizontal for the 

laminated timber deck, in degrees; 
 θload,2 may be taken as 45o parallel and 15o 

perpendicular to grain 
NOTE For CLT, the angle of dispersion is 350 in 

both directions, see 8.1.6.1(9). 
prEN 1995-1-1, Figure U.4 Dispersion of concentrated loads 

In a query, most European states decided to take over the design methods, which the PT6 had adopted from 
prEN 1995-2:2010, into the normative Annex U of the main part of the new prEN 1995-1-1. The same 
applies to the compilation of numeric procedures for calculating the cut sizes of deck plates according to a 
plate theory. In a slightly generalised way, these basics were taken over into Annex V for prEN 1995-1-1. 

For glulam decks, the bending stress perpendicular to grain caused by a concentrated load should be deter-
mined by a plate theory and limited to the tensile capacity perpendicular to the grain to Formula (8.7): 
𝜎𝜎𝑚𝑚,𝑧𝑧,𝑑𝑑 ≤ 𝑓𝑓𝑡𝑡,90,𝑑𝑑 , where  σm,z,d is the design bending strength of the glulam deck perpendicular to grain, and 
ft,90,d is the design tensile strength perpendicular to grain. 
prEN 1995-1-1, Annex U, U.7, provides a simplified analysis for stress-laminated timber decks for system 
strength. When using the simplification, the minimum long-term residual compressive force Fp,min due to 
prestressing between laminations shall be not less than 80 kN/m for bridges. 

Stressing rods and bars of steel are given in Annex E (Dimensional Changes due to environmental effects), 
E4.3. The stress behind the anchorage plates should be verified by prEN 1995-1-1, 8.2.1. 

Massive timber bridge decks may be regarded as continuously supported members. h may be taken as 
280 mm (Figure 8.1 a). kp may be set to Case B; see EN 1991-1-5, Table 8.1. 
For circular anchorage plates, lc may be set to 0,75 . r, where r is the radius of the circular plate. 
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In prEN 1995-2, 9.1, are given coefficients of friction µ  between softwood timber laminations, and between 
softwood timber laminations and concrete, unless other values were verified. Taking into account irreversi-
ble deformations of prestressed timber decks, the values in Table 9.1 should be used only in outdoor struc-
tures. 

Lamination surface roughness 
Perpendicular to grain 

µ90 

[-] 

Parallel to grain 
µ0 

[-] 

Sawn timber to sawn timber 0,40 0,30 

Planed timber to planed timber 0,30 0,25 

Sawn timber to planed timber 0,40 0,30 

Timber to concrete 0,40 0,40 

prEN 1995-1-1, Table 9.1 Values of the coefficient of friction µ  for softwood 

The prestressing of timber decks is intended to prevent cupping of the deck sides due to moisture changes. 
Depending on the bridge span, a minimum force Fcupping that constrains cupping at each transversal support 
may be taken into account as given in Formula (E.2) in Annex E. 
Longitudinal fixated timber decks without an expansion joint may be designed by taking the forces from 
suppressed expansion on the abutment into consideration. E4.2 gives guidance on the minimum stress to 
be taken into account. 
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4.4 Timber-concrete Composites (TCC) 
Timber-concrete-composites (TCC), prEN 1995-2, Annex A 

Separate lecture by Prof. Dr.-Ing. Jörg Schänzlin 

Integral bridges 
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4.5 SLS: Deflections, Deformations 
Deflections due to traffic-load and wind-force actions should be verified and limited in order to prevent 
unwanted dynamic impact due to traffic, infringe of required clearances, cracking of surfacing layer, and 
damage the drainage.  
NOTE: Deflections of timber bridges are generally larger than those of bridges made of steel or concrete, 
due to the relatively low E-modulus of timber and the relatively low slip modulus typical of timber connec-
tions. The range of limiting values for beams, plates, or trusses with span L is given in Table 9.2. The 
recommended values are underlined. The application of these values can be chosen nationally and must 
then be specified in the National Annex. If the National Annex contains no information on the application, 
the values in Table 9.2 shall be used. 
The maximum elastic deformation under variable load should be specified for comfort. The consideration 
of creep deformations may be omitted. 

Table 9.2 (NDP) Limiting values for deflections of beams, plates, and trusses 
Action 

(Frequent load value) 
Range of Limiting Values 

vertical horizontal 

Traffic loads on road bridges 1) L/500 to L/650 - 

Traffic loads on footways, cycle tracks 
and footbridges  L/500 to L/900 - 

Wind forces - L/600 to L/1500 

1) In the design, the vehicle may be positioned in the middle of a lane for laminated timber decks and 
positioned as close to the deck edge as possible for ancillary structural elements. 

 
In addition, the requirements for long-term deformations under permanent load including creep effects 
should be regarded.  
The pre-camber should be at least equal to the long-time deformations caused by dead loads and quasi-
permanent parts of life loads.  
A pre-camber should be given to flat bridges due to water drainage issues and aesthetic reasons. 
In 6.2 (1) NOTE, additional limits are given for sealing systems. 
To prevent local damage to the sealant system of a bridge deck, the longitudinal tensile strain should not 
exceed the characteristic tensile strain capacity of the sealant membrane. If no information on the strain 
capacity is available, a value of 1,5‰ in the top surface of the deck may be used. The characteristic load 
combination should be used. 
 
4.6 SLS: Oscillations, Damping 
Vibrations, damping, simplified verification 

Online lecture by Prof. Dr.-Ing. Patricia Hamm 
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4.7 Fatigue 
The first proposal made by the project team SC5.T6 was to move the three subclauses A.1 (General), A.2 
(Basic requirements and methods), and A.3 (Fatigue verification) of EN 1995-2:2010 Annex A 
(informative) into the main body (normative) of the new version of EN 1995-2:202x, Clause 10.  
Having discussed several other verification models (see background paper), it was decided to “go back” to 
the old kfat-model as it is in the current version of EN 1995-2:2010. Later, the plenary of TC 250 / SC 5 
decided to move the major part of Clause 10 from prEN 1995-2 to prEN 1995-1, Clause 10. The reason is 
that the phenomenon of fatigue does not concern only timber bridges but any kind of timber structures, 
including towers for wind turbines, highway traffic sign posts, or bell towers. This means that in EN 1995-
2, only those parts were kept that are relevant for timber bridges, in particular: 

o some general parts concerning the fatigue assessment of timber structures 

o parts of the document that deal with fatigue load models 

o a simplified fatigue verification model especially for bridges 
The kfat values were determined for a “worst-case two-lane bridge” with a defined design service life. 
Adopting the kfat values determined according to this model would correspond to the regular kfat verification 
and would always be on the safe side (if the design service life and thus the maximum number of load 
cycles are not exceeded). 
Since the kfat values depend on R, a simplification is also required to offer a real advantage over the ‘full’ kfat 
verification. Therefore, it is proposed to consider only whether the fatigue loading is alternating or not and 
to use the kfat values for R = 0 or R = -1, respectively. 
The kfat values were evaluated according to current Annex A in EN 1995-2:2010 for 2*2*106 trucks per 
year (worst case acc. to current EN 1991-2 Table 4.5, two lanes considered), 100 years design service life 
(according to Table 4.1 in the current draft), and ß = 3 (substantial consequences). This yields a design load 
cycle number of 1.2*109.  

 
Compression Bending, tension and re-

versed axial 
Connections  
with dowels 

−1 ≤ 𝑅𝑅 < 0 
(reversed loading) 

- 0,13 [0,08] 0,04 [-] 

0 ≤ 𝑅𝑅 
(non-reversed loading) 

0,52 [0,49] 0,17 [0,13] 0,28 [0,24] 

prEN 1995-1-1, Table 10.1 Reduction factors kfat for simplified verification for ß = 1  
      [ß = 3] 

 

4.8 Earthquakes 
The Informative Annex C of prEN 1995-2 provdes supplementary information to EN 1998-2 Annex C on 
the design of 

1. bearings and 

2. timber bridges in low seismic areas. 
NOTE: National choices regarding the application of this Informative Annex can be given in the National 
Annex. If the National Annex contains no information on the application of this Informative Annex, it can 
be used. 
Annex C should be used for the design of timber bridges of the types indicated in prEN 1998-2, Table C.1, 
for horizontal earthquake action. 
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Examples of structural types 
of timber bridges 

Bridge type / 
used span L 

Similar to building 
type in EN 1998-1-
2 Table 13.1 

Structural system; 
source of energy 
dissipation / duc-
tility (if any) 

NOTE: 
values to identify or 
to calculate 

c-b) Prestressed deck 
plates (materials 
see EN 1995-2 Fig-
ure 3.5;  
with solid or glulam 
or CL elements) 
L ≤ 25 m 

c) Log structures Single-span 
or 
continuous girder 
with friction be-
tween the beams or 
torsion-spring cou-
pling 

1st eigenfrequencies: 
horizontal + verti-
cal + 
torsion (if hollow 
cross-section) 

see Figure C.1 as well 

d-b) Integral abutment 
bridges  
L ≤ 45 m  

For embedding of the 
abutments and piles 
see paragraph C.2 (3) 

d) Moment-resisting
frame (MRF) 
structures
(longitudinal di-
rection of the 
bridge)

Frame with mini-
mum two moment-
transmitting joints 
with dowel-type fas-
teners / fastener 
plasticization 

Torque hinges 
and/or 
embedding into 
ground 

For modelling soil, 
embedding of the 
abutments and Piles 
see paragraph C.2 
(3) 

d–b) Portal frames of 
bridges 
(part of the bridge; 
e.g., entrance)  
L ≤ 10 m 

d) Moment-resisting
frame (MRF) 
structures
(transverse direc-
tion of the bridge)

Frame with mini-
mum two moment-
transmitting joints 
with dowel-type fas-
teners / fastener 
plasticization 

As for the main 
bridge 

e–b) Strutted (or truss) 
frame bridges  
with dowel-type 
connections 
L ≤ 50 m 

e) Braced frame 
structure with
dowel-type con-
nections
(longitudinal di-
rection of the 
bridge)

Multi-span girder; 
joints between 
girder and piers 
with dowel-type fas-
tener connections / 
fastener plasticiza-
tion 

1st eigenfrequencies: 
horizontal + vertical 

e–b) Timber pier made 
of a truss system  
(part of the bridge  
 or the abutment) 
L ≤ 10 m  

Horizontal bracings 
of bridges 
(part of the bridge)  
L ≤ 90 m 

e) Braced frame 
structure with
dowel-type con-
nections
(transverse direc-
tion of the bridge)

Timber frame with 
dowel-type fastener 
connections / fas-
tener plasticization 

As for the main 
bridge 

For modelling soil, 
embedding of the 
abutments, and piles, 
see paragraph C.2 
(3) 

g–b) Lattice-girder 
bridges (tunnel) 
protected by clad-
dings fixed with 
nails or screws, 
face behaviour as 
box-type member  
L ≤ 90 m 

g) Braced frame 
structures with
carpentry connec-
tions
and masonry infill

Single-span girder 1st eigenfrequencies: 
horizontal + vertical  

prEN 1998-2, Table C.1 (Part 1) Examples of structural types of timber bridges 
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Examples of structural types 
of timber bridges 

Bridge type / 
used span L 

Similar to building 
type in EN 1998-1-
2 Table 13.1 

Structural system; 
source of energy dis-
sipation / ductility (if 
any) 

NOTE: 
values to identify or to 
calculate 

h-b) Crossings; 

Draw bridges 

L ≤ 40 m 

h) Braced frame
structures with car-
pentry connections

Strut and tie model; 
Modal mass 

Eigenfrequencies 
horizontal + verti-
cal + 
torsion 

i–b) Tied-arch bridges 
L ≤ 40 m; 
suspension bridges 
L ≤ 50 m; 
arch bridges 
with or without 
hangers  
L ≤ 90 m; 
spandrel-braced 
bridges 
L ≤ 90 m 

i) Two-pin and three-
pin arches,
three-pin frames
and
dome structures

Single-span girder 1st eigenfrequencies: 
horizontal + vertical 

k–b) Hollow-box-girder 
bridges 
L ≤ 80 m; 

Truss bridge 
L ≤ 150 m 

j) Large-span timber
truss portal frame
structures

Single-span girder 1st eigenfrequencies: 
horizontal + verti-
cal + 
torsion 

k–b) Stressed ribbon 
bridges 
L > 150 m 

j) Large-span timber
truss portal frame
structures

Continuous girder 1st eigenfrequencies: 
horizontal + vertical 
+ torsion

l–b) Cable-stayed 
bridges / Construc-
tions with pylons 

50 m ≤ L ≤ 200 m 

- Continuous girder 1st eigenfrequencies: 
horizontal + vertical 
+ torsion (some-
times); effective 
modal mass 

prEN 1998-2, Table C.1 (Part 2) Examples of structural types of timber bridges 

The drawings in EN 1998-2 Table C.1 depict the wooden or steel part of a structure.  

In addition to bridge type d–b) “Integral abutment bridges,” see Figure C.1. 
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(1) 
Figure C.1 Examples for the system length and height of frame constructions 

Type of ductile members 
of timber bridges 

Ductility class 

DC1 DC2 

q=qs qR qD q = qs . qD 
. 

qR 

c–b) Prestressed deck plates 
with solid or glulam or CL elements *) 
- face sides of the beams not raised with glue;
  only friction 
- others

1,5 
1,1 

n.a.

1,2 

n.a.

2,0 

n.a.

d–b) Moment-resisting frame structures, including 
portal frames, and integral abutment bridges 1,5 1,1 1,3 2,2 

e–b) Strutted (or truss) frame bridges 
with dowel-type connections, 
timber piers, bracings of bridges 

1,5 1,0 1,3 2,0. 

f–b) Timber pier fixed on foundation 1,5 1,1 1,2 2,0 

g–b) Braced frame structures with carpentry joints *), pro-
tected by claddings fixed with nails or screws, 
face behaviour as with box-type member 

1,5 1,1 1,2 2,0 

h–b) Crossings, draw bridges 1,5 n.a. n.a. n.a.

i–b) Tied-arch bridges, suspension bridges, 
two-pin and three-pin arches with or without hangers, 
spandrel-braced bridges 

1,5 n.a. n.a. n.a.

k–b) Hollow-box-girder bridges, large-span timber truss 
portal frame structures 

1,5 n.a. n.a. n.a.

l–b) Cable-stayed bridges 1,5 n.a. n.a. n.a.

*) The structural types c–b) and g–b) may be designed to DC 2 only for values of the seismic 
action index 𝑆𝑆𝛿𝛿  greater 4 m/s2. 

n.a.: not applicable

prEN 1995-2, Table C.2 - Default values of q for timber bridges 
        in areas of low seismic action 
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The values highlighted in yellow for bridge types c–b) and g–b) supplement EN 1998-2, Table C.2, and 
apply only in low seismic areas. 
If Table C.2 contains different q-values for the longitudinal and for the transverse direction of the bridge, 
the q-value in the longitudinal direction should be used for modelling the system. 
The supplementary information on the design of bearings is valid for bridges of all materials. Especially 
for light footbridges made of timber and steel, it has to be ensured that they do not slide down from the 
abutment due to a vertical impulse. 

4.9 List of current NDPs in EN 1995-2 
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5 Perspective 
The completion of the work on the European timber construction standards scheduled for 2025 or 2026 still 
seems far-off, and the national application documents will probably only be available in 2027, but most of 
the essential changes are already known. The scope of the standard will inevitably grow, as new timber 
construction products need to be considered and known design approaches need to be extended and opti-
mised. The update is guided by the central interest of increasing the user-friendliness – not only by profiting 
from digital availability and efficient search options but also by restructuring, homogenising, and simplify-
ing the regulations. Nevertheless, as with the adjustment of the first generation of Eurocode 5, an additional 
process of learning, training, and education will be necessary, with this process starting already prior to the 
final publication. In conclusion, it may be stated: the second generation of Eurocode 5 is not a revolution 
but an evolution that consistently builds on the experiences and principles of the previous version.  

6 Literature 
[1] Schenk, M.; Werther, W.; Gerold, M. 2022 The Next Generation – Die Weiterentwicklung der Holzbaube-

messun nach Eurocode 5.In: Quadriga, H.
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