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VerificationsDesign situations

ULS,SLS

ULS,SLS

ULS

ULS

ULS, SLS

ULS, SLS

Normal use

During execution

During execution
Seismic

Normal use
Accidental

Execution, temporary 
conditions applicable to 
the structure, e.g. 
maintenance or repair

Transient

Normal usePersistent

TheThe selectedselected design situation design situation shallshall bebe sufficientlysufficiently severesevere andand soso variedvaried
as to as to encompassencompass all conditions all conditions whichwhich cancan reasonablyreasonably bebe foreseenforeseen to to 
occuroccur duringduring thethe executionexecution andand use of use of thethe structure (3.2(3)P).structure (3.2(3)P).

EN 1990 – Section 6, Annexes A1 & A2



Brussels, 18-20 February 2008 – Dissemination of information workshop 4

EUROCODES
Background and Applications

Representative values of actions

EN 1990 – Section 6, Annexes A1 & A2
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Permanent actionsPermanent actions

Small Small variabilityvariability

High variabilityHigh variability

EN 1990 – Section 6, Annexes A1 & A2
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Characteristic value Qk 

Combination value ψoQk 

Frequent value ψ1Qk 

Quasi-permanent value ψ2Qk 

Time  

Instantaneous value of Q  

Δt2  Δt1  Δt3  

Return Return periodperiod

R : R : reference  periodreference  period (e.g. 1 (e.g. 1 yearyear or 50 or 50 yearsyears))
p : p : probabilityprobability of of exceedanceexceedance duringduring thethe referencereference period period 

Variable actionsVariable actions

EN 1990 – Section 6, Annexes A1 & A2
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MaterialMaterial andand productproduct propertiesproperties

EN 1990 – Section 6, Annexes A1 & A2
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Section 6 Section 6 -- Verification by theVerification by the
partial factor methodpartial factor method

6.16.1 GeneralGeneral
6.26.2 LimitationsLimitations
6.36.3 Design valuesDesign values
6.46.4 Ultimate limit statesUltimate limit states
6.56.5 Serviceability limit statesServiceability limit states

EN 1990 – Section 6, Annexes A1 & A2
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TurkstraTurkstra’’s rules rule (1972) : (1972) : 
within thewithin the set of variable set of variable 
actions applicable to a actions applicable to a 
structure, one of structure, one of them is them is 
selected and called selected and called 
«« leading leading variable variable 
actionaction »» ; ; the other the other 
variable actions are variable actions are 
accompanying accompanying actions actions 
and and are are taken into taken into 
account account in in the the 
combinations combinations of actions of actions 
with their combination with their combination 
values. values. 
TheThe set set including including all permanent actions, all permanent actions, the leading the leading variable variable 
action action andand thethe relevant relevant accompanyingaccompanying variable actions variable actions formsforms a a 
combinationcombination of actions. of actions. The various The various values of actions values of actions used used in in 
the verifications the verifications are are called called «« representative representative valuesvalues »»..

How to establish a combination
of actions

EN 1990 – Section 6, Annexes A1 & A2
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Design valuesDesign values
ResistancesResistances

FFii

FFkk,i,i

FFdd,i,i = = γγf,if,i FFkk,i,i

EEdd = = γγSdSdEE((FFdd,i,i ; a; add))

EEdd = E(= E(γγF,F,iiFFkk,i,i ; a; add))

XXii

XXkk,i,i

XXd,id,i = (= (ηηii//γγm,im,i) ) XXkk,i,i

RRdd = (1/= (1/γγRdRd)R(X)R(Xd,id,i ; a; add))

RRdd = R(= R(ηηiiXXkk,i,i //γγMM,i,i ; a; add))

GeometricalGeometrical
data data aadd

ActionsActions

EN 1990 – Section 6, Annexes A1 & A2
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EEQQUU  LLoossss  ooff  ssttaattiicc  eeqquuiilliibbrriiuumm  ooff  tthhee  ssttrruuccttuurree  oorr  aannyy  ppaarrtt  ooff  iitt  

ccoonnssiiddeerreedd  aass  aa  rriiggiidd  bbooddyy,,  iinn  wwhhiicchh  ::  
--  mmiinnoorr  vvaarriiaattiioonnss  iinn  tthhee  vvaalluuee  oorr  tthhee  ssppaattiiaall  ddiissttrriibbuuttiioonn  ooff  
aaccttiioonnss  ffrroomm  aa  ssiinnggllee  ssoouurrccee  aarree  ssiiggnniiffiiccaanntt  ;;  
--  tthhee  ssttrreennggtthhss  ooff  ccoonnssttrruuccttiioonn  mmaatteerriiaallss  oorr  ggrroouunndd  aarree  
ggeenneerraallllyy  nnoott  ggoovveerrnniinngg 

SSTTRR  IInntteerrnnaall  ffaaiilluurree  ooff  tthhee  ssttrruuccttuurree  oorr  ssttrruuccttuurraall  eelleemmeennttss,,  
iinncclluuddiinngg  ffoooottiinnggss,,  ppiilleess,,  bbaasseemmeenntt  wwaallllss,,  eettcc..,,  iinn  wwhhiicchh  tthhee  
ssttrreennggtthh  ooff  ccoonnssttrruuccttiioonn  mmaatteerriiaallss  oorr  eexxcceessssiivvee  ddeeffoorrmmaattiioonn  
ooff  tthhee  ssttrruuccttuurree  ggoovveerrnnss 

GGEEOO  FFaaiilluurree  oorr  eexxcceessssiivvee  ddeeffoorrmmaattiioonn  ooff  tthhee  ggrroouunndd  iinn  wwhhiicchh  tthhee  
ssttrreennggtthhss  ooff  ssooiill  oorr  rroocckk  aarree  ssiiggnniiffiiccaanntt  iinn  pprroovviiddiinngg  
rreessiissttaannccee 

FFAATT  FFaattiigguuee  ffaaiilluurree  ooff  tthhee  ssttrruuccttuurree  oorr  ssttrruuccttuurraall  eelleemmeennttss 

Ultimate limit statesUltimate limit states

EN 1990 – Section 6, Annexes A1 & A2
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UltimateUltimate limitlimit statesstates

EN 1990 – Section 6, Annexes A1 & A2
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EQUEQU

STRSTR

GEOGEO

FATFAT

EN 1990 – Section 6, Annexes A1 & A2
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6.4.2 6.4.2 VerificationsVerifications of of staticstatic equilibriumequilibrium and resistanceand resistance
UltimateUltimate limitlimit states of states of staticstatic equilibriumequilibrium (EQU) :(EQU) :

EEdd,dst,dst ≤≤ EEdd,,stbstb

UltimateUltimate limitlimit states of states of resistanceresistance (STR/GEO) :(STR/GEO) :
EEdd ≤≤ RRdd

6.5 6.5 ServiceabilityServiceability limitlimit states states 
EEdd ≤≤ CCdd

CCdd is the limiting design value of the relevant is the limiting design value of the relevant 
serviceability criterion.serviceability criterion.
EEdd is the design value of the effects of actions specified is the design value of the effects of actions specified 
in the serviceability criterion, determined on the basis in the serviceability criterion, determined on the basis 
of the relevant combination.of the relevant combination.

EN 1990 – Section 6, Annexes A1 & A2
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CombinationsCombinations of actionsof actions
Combination Reference 

EN 1990 General expression 

6.10 ∑ ∑
≥ >

+++
1 1

,,0,1,1, """"""
j i

ikiiQkQPkjGj QQPG ψγγγγ  
Fundamental 
(for persistent 
and transient 
design 
situations) 

6.10 a/b ⎪
⎩

⎪
⎨

⎧

+++

+++

∑∑

∑∑

>≥

>≥

1
,,0,1,1,

1
,,

1
,,0,1,1,01,

1
,,

""""""

""""""

i
ikiiQkQP

j
jkjGj

i
ikiiQkQP

j
jkjG

QQPG

QQPG

ψγγγγξ

ψγψγγγ

 

00,185,0 ≤≤ jξ  for unfavourable permanent 
actions G 

Accidental 
(for accidental 
design 
situations) 

6.11 ∑ ∑
≥ ≥

++++
1 1

,,211,21,1 "")(""""""
j i

ikikdkj QQouAPG ψψψ  

Seismic 
(for seismic 
design 
situations) 

6.12 ∑ ∑
≥ ≥

+++
1 1

,,2, """"""
j i

ikiEdjk QAPG ψ  

EN 1990 – Section 6, Annexes A1 & A2
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Origin Origin of expressions 6.10 of expressions 6.10 and and 6.10 a/b6.10 a/b
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«« EquivalentEquivalent »» safetysafety factorfactor for a for a combinationcombination basedbased on on 
a unique permanent action a unique permanent action andand a unique variable action a unique variable action 
acting acting togethertogether unfavourablyunfavourably,  ,  withwith ψψ00 = 0,7 = 0,7 andand ξξ = 0,85= 0,85

EN 1990 – Section 6, Annexes A1 & A2
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6.5.3 6.5.3 ServiceabilityServiceability limitlimit states : states : combinationscombinations of of 
actionsactions

CharacteristicCharacteristic CombinationCombination ((irreversibleirreversible SLS)SLS)

FrequentFrequent CombinationCombination ((reversiblereversible SLS)SLS)

QuasiQuasi--permanent permanent CombinationCombination ((reversiblereversible SLS)SLS)

∑ ∑
≥ >

+++
1 1

,,01,, """"""
j i

ikikjk QQPG ψ

∑ ∑
≥ >

+++
1 1

,,21,1,1, """"""
j i

ikikjk QQPG ψψ

∑ ∑
≥ ≥

++
1 1

,,2, """"
j i

ikijk QPG ψ

EN 1990 – Section 6, Annexes A1 & A2
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Annex A1 (normative) Application for BuildingsAnnex A1 (normative) Application for Buildings

A1.1 Field of applicationA1.1 Field of application
A1.2 Combinations of actionsA1.2 Combinations of actions

A1.2.1 GeneralA1.2.1 General
A1.2.2 Values of A1.2.2 Values of ψψ factorsfactors

A1.3 Ultimate limit statesA1.3 Ultimate limit states
A1.3.1 Design values of actions in persistent andA1.3.1 Design values of actions in persistent and
transient design situationstransient design situations
A1.3.2 Design values of actions in the accidental andA1.3.2 Design values of actions in the accidental and
seismic design situationsseismic design situations

A1.4 Serviceability limit statesA1.4 Serviceability limit states
A1.4.1 Partial factors for actionsA1.4.1 Partial factors for actions
A1.4.2 Serviceability criteriaA1.4.2 Serviceability criteria
A1.4.3 Deformations and horizontal displacementsA1.4.3 Deformations and horizontal displacements
A1.4.4 VibrationsA1.4.4 Vibrations

EN 1990 – Section 6, Annexes A1 & A2
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Action ψ0 ψ1 ψ2 
Imposed loads in buildings, category (see 
EN 1991-1-1) 
Category A : domestic, residential areas 
Category B : office areas 
Category C : congregation areas 
Category D : shopping areas 
Category E : storage areas 

 
 

0,7 
0,7 
0,7 
0,7 
1,0 

 
 

0,5 
0,5 
0,7 
0,7 
0,9 

 
 

0,3 
0,3 
0,6 
0,6 
0,8 

Category F : traffic area,  
                     vehicle weight ≤ 30kN 
Category G : traffic area, 
                     30kN < vehicle weight ≤ 160kN 
Category H : roofs 

 
0,7 

 
0,7 
0 

 
0,7 

 
0,5 
0 

 
0,6 

 
0,3 
0 

Snow loads on buildings (see EN 1991-1-3)*    
– Finland, Iceland, Norway, Sweden 0,70 0,50 0,20 
– Remainder of CEN Member States, for sites 

located at altitude H > 1000 m a.s.l. 
0,70 0,50 0,20 

– Remainder of CEN Member States, for sites 
located at altitude H ≤ 1000 m a.s.l. 

0,50 
 

0,20 0 

Wind loads on buildings (see EN 1991-1-4) 0,6 0,2 0 
Temperature (non-fire) in buildings (see EN 
1991-1-5) 

0,6 0,5 0 

NOTE  The ψ values may be set by the National annex. 
* For countries not mentioned below, see relevant local conditions. 

Table A1.1 Table A1.1 -- Recommended values of Recommended values of ψψ factors for buildingsfactors for buildings

EN 1990 – Section 6, Annexes A1 & A2
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DESIGN VALUES OF ACTIONSDESIGN VALUES OF ACTIONS

APPROACH 1APPROACH 1

APPROACH 2APPROACH 2

APPROACH 3APPROACH 3

TABLESTABLES

A1.2(A)   A1.2(B)    A1.2(C)A1.2(A)   A1.2(B)    A1.2(C)ULS EQUULS EQU

ULS STRULS STR
withoutwithout

geotechnicalgeotechnical
actionsactions

ULS STRULS STR
withwith geotechnicalgeotechnical

actionsactions
ULS GEOULS GEO

EN 1990 – Section 6, Annexes A1 & A2
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ApproachesApproaches 2 2 andand 3 in 3 in geotechnicalgeotechnical designdesign

kϕϕ = )(, kaFda FF
a

ϕγ=

dϕϕ = )(, dada FF ϕ=
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Table A1.2(A) Table A1.2(A) –– Design values of actions (EQU) (Set A)Design values of actions (EQU) (Set A)
 

Persistent 
and 

transient 
design 

situations 

Permanent actions Leading 
variable 
action 

(*) 

Accompanying variable 
actions 

 Unfavourable Favourable  Main 
(if any) 

Others 

(Eq. 6.10) γGj,supGkj,sup 

 
γGj,infGkj,inf 

 
γQ,1 Qk,1  γQ,iψ0,iQk,i 

 
(*) Variable actions are those considered in Table A1.1 
 

EN 1990 – Section 6, Annexes A1 & A2
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NOTE 1 The γ values may be set by the National annex. The 
recommended set of values for γ are :

γGj,sup = 1,10

γGj,inf = 0,90

γQ,1 = 1,50 where unfavourable (0 where favourable)

γQ,i = 1,50 where unfavourable (0 where favourable)
NOTE 2 In cases where the verification of static equilibrium also involves the 
resistance of structural members, as an alternative to two separate verifications 
based on Tables A1.2(A) and A1.2(B), a combined verification, based on Table 
A1.2(A), may be adopted, if allowed by the National annex, with the following set of 
recommended values. The recommended values may be altered by the National 
annex.

γGj,sup = 1,35 ; γGj,inf = 1,15 ; γQ,1 = 1,50 where unfavourable (0 where favourable)

γQ,i = 1,50 where unfavourable (0 where favourable)

provided that applying γGj,inf = 1,00 both to the favourable part and to the 
unfavourable part of permanent actions does not give a more unfavourable effect.

EN 1990 – Section 6, Annexes A1 & A2
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Permanent actions Accompanying variable 
actions (*) 

Persistent 
and 
transient 
design 
situation 

Unfavourable Favourable 

Prestress Leading 
variable 
action (*) Main (if 

any) 
Others 

(Eq. 6.10) γGj,supGkj,sup γGj,infGkj,inf γPP γQ,1Qk,1  γQ,iψ0,iQk,i 

(Eq. 6.10a) γGj,supGkj,sup γGj,infGkj,inf γPP  γQ,1ψ0,1Qk,1 γQ,iψ0,iQk,i 
(Eq. 6.10b) ξγGj,supGkj,sup γGj,infGkj,inf γPP γQ,1Qk,1  γQ,iψ0,iQk,i 
(*) Variable actions are those considered in Tables A2.1 to A2.3. 
 

Table A1.2(B) Table A1.2(B) -- Design values of actions (STR/GEO) (Set B)Design values of actions (STR/GEO) (Set B)

EN 1990 – Section 6, Annexes A1 & A2
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NOTE 1 The choice between 6.10, or 6.10a and 6.10b will be in the 
National annex. In case of 6.10a and 6.10b, the National annex may 
in addition modify 6.10a to include permanent actions only.

NOTE 2 The γ and ξ values may be set by the National annex. The 
following values for γ and ξ are recommended when using 
expressions 6.10, or 6.10a and 6.10b.

γGj,sup = 1,35 

γGj,inf = 1,00 

γQ,1 = 1,50 where unfavourable (0 where favourable)

γQ,i = 1,50 where unfavourable (0 where favourable)

ξ = 0,85 (so that ξγGj,sup = 0,85 × 1,35 ≅ 1,15).

See also EN 1991 to EN 1999 for γ values to be used for imposed 
deformations.

EN 1990 – Section 6, Annexes A1 & A2
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NOTE 3 The characteristic values of all permanent actions from 
one source are multiplied by γG,sup if the total resulting action 
effect is unfavourable and γG,inf if the total resulting action effect is 
favourable. For example, all actions originating from the self 
weight of the structure may be considered as coming from one 
source ; this also applies if different materials are involved.

NOTE 4 For particular verifications, the values for γG and γQ may 
be subdivided into γg and γq and the model uncertainty factor γSd. A 
value of γSd in the range 1,05 to 1,15 can be used in most common 
cases and can be modified in the National annex.

EN 1990 – Section 6, Annexes A1 & A2
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Table A1.2(C) Table A1.2(C) -- Design values of actions (STR/GEO) (Set C)Design values of actions (STR/GEO) (Set C)

Persistent 
and 

transient 
design 

situation 

Permanent actions Leading 
variable 
action (*) 

Accompanying variable actions 
(*) 

 Unfavourable Favourable  Main (if any) 
 

Others 

(Eq. 6.10) γGj,supGkj,sup 

 
γGj,infGkj,inf 

 
γQ,1 Qk,1  γQ,iψ0,iQk,i 

 
(*) Variable actions are those considered in Table A1.1 
 
NOTE  The γ values may be set by the National annex. The recommended set of values for γ are : 
γGj,sup = 1,00 
γGj,inf = 1,00 
γQ,1 = 1,30 where unfavourable (0 where favourable) 
γQ,i = 1,30 where unfavourable (0 where favourable) 

 

EN 1990 – Section 6, Annexes A1 & A2
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Design 

situation 
Permanent actions Leading 

accidental or 
seismic 
action 

Accompanying 
variable actions (**) 

 Unfavourable Favourable  Main (if any) Others 

Accidental (*) 
(Eq. 6.11a/b) 

Gkj,sup Gkj,inf Ad ψ11 or ψ21Qk1 ψ2,i Qk,i 

Seismic 
(Eq. 6.12a/b) 

Gkj,sup Gkj,inf γIAEk or AEd  ψ2,i Qk,i 

(*) In the case of accidental design situations, the main variable action may be taken with its frequent or, as in 
seismic combinations of actions, its quasi-permanent values. The choice will be in the National annex, 
depending on the accidental action under consideration. See also EN 1991-1-2. 
 
(**) Variable actions are those considered in Table A1.1. 
 

 

Table A1.3 Table A1.3 -- Design values of actions for use in accidental and Design values of actions for use in accidental and 
seismic combinations of actionsseismic combinations of actions

EN 1990 – Section 6, Annexes A1 & A2
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Combination Permanent actions Gd Variable actions Qd 
 Unfavourable Favourable Leading Others 
Characteristic 
 
Frequent 
 
Quasi-permanent 

Gkj,sup  
 

Gkj,sup  
 

Gkj,sup 

Gkj,inf  
 

Gkj,inf  
 

Gkj,inf  

Qk,1 
 

ψ1,1Qk,1 
 

ψ2,1Qk,1 

ψ0,iQk,i 

 
ψ2,iQk,i 

 
ψ2,iQk,i 

Table A1.4 Table A1.4 -- Design values of actions for use in the combination of Design values of actions for use in the combination of 
actions (SLS)actions (SLS)

EN 1990 – Section 6, Annexes A1 & A2
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AnnexAnnex A2 A2 -- Application for bridges (N)Application for bridges (N)

National National Annex Annex for EN 1990 for EN 1990 Annex Annex A2A2

A2.1 Field of applicationA2.1 Field of application

A2.2 A2.2 Combination Combination of actionsof actions

A2.3 A2.3 Ultimate limit Ultimate limit states (states (verifications verifications for fatigue for fatigue 
excludedexcluded))

A2.4 A2.4 Serviceability and other specific limit Serviceability and other specific limit statesstates

EN 1990 – Section 6, Annexes A1 & A2



Brussels, 18-20 February 2008 – Dissemination of information workshop 32

EUROCODES
Background and Applications

ExamplesExamples of of combinationscombinations of actionsof actions
for road bridgesfor road bridges

Note 1 : Note 1 : The combinations The combinations of actions are of actions are based based on on the the 
recommended recommended values values given given in in Annex Annex A2A2

Note 2 : Note 2 : Except Except for for roofed roofed bridges, bridges, it is assumed that it is assumed that 
snow loads snow loads on road bridges on road bridges may be assessed may be assessed as as 
snow loads snow loads on on the groundthe ground. . 
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Group of Group of loads loads 
gr1a : LM1 + gr1a : LM1 + 
reduced reduced 
((combinationcombination) ) 
value of value of 
pedestrian and pedestrian and 
cycle cycle loadsloads

Group of Group of loads loads gr1b : gr1b : 
LM2 (single LM2 (single axleaxle))

Group of Group of loads loads gr2 : gr2 : 
characteristic characteristic values of values of 
horizontal forces, horizontal forces, 
frequent frequent values of LM1values of LM1

EN 1990 – Section 6, Annexes A1 & A2



Brussels, 18-20 February 2008 – Dissemination of information workshop 34

EUROCODES
Background and Applications

Group of Group of loads loads 
gr4 : gr4 : crowd crowd 
loadingloading

Group of Group of loads loads gr5 : gr5 : 
special vehiclesspecial vehicles

(+ (+ special special conditions for conditions for 
normal trafic)normal trafic)

Group of Group of loads loads gr3 : gr3 : 
loadsloads on on footways footways 
and and cycle cycle trackstracks

EN 1990 – Section 6, Annexes A1 & A2
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Action Symbol ψ0 ψ1 ψ2 

TS 0,75 0,75 0 

UDL 0,40 0,40 0 

 gr1a 

(LM1+pedestrian 
or cycle-track 
loads)1) Pedestrian+cycle-track loads 

2) 
0,40 0,40 0 

 gr1b (Single axle) 0 0,75 0 

Traffic loads gr2 (Horizontal forces) 0 0 0 

(see EN 1991-2, 

Table 4.4) 

gr3 (Pedestrian loads) 0 0 0 

 gr4 (LM4 – Crowd loading)) 0 0,75 0 

 gr5 (LM3 – Special vehicles)) 0 0 0 

WkF  

- Persistent design situations 

- Execution 

 

0,6 

0,8 

 

0,2 

- 

 

0 

0 

Wind forces 

∗
WF  1,0 - - 

Thermal actions Tk 0,6 3) 0,6 0,5 

Snow loads QSn,k (during execution) 0,8 - - 

Construction loads  Qc 1,0 - 1,0 

1) The recommended values of ψ0, ψ1 and ψ2 for gr1a and gr1b are given for road traffic 
corresponding to adjusting factors αQi, αqi, αqr and Qβ  equal to 1. Those relating to UDL correspond to 
common traffic scenarios, in which a rare accumulation of lorries can occur. Other values may be 
envisaged for other classes of routes, or of expected traffic, related to the choice of the corresponding 
α factors. For example, a value of ψ2 other than zero may be envisaged for the UDL system of LM1 
only, for bridges supporting severe continuous traffic. See also EN 1998. 

2) The combination value of the pedestrian and cycle-track load, mentioned in Table 4.4a of EN 1991-
2, is a “reduced” value. ψ0 and ψ1 factors are applicable to this value.  

3) The recommended ψ0 value for thermal actions may in most cases be reduced to 0 for ultimate limit 
states EQU, STR and GEO. See also the design Eurocodes. 
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Table A2.1

Recommended 
values of ψ

factors for road 
bridges
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Persistent 
and 
Transient 
Design 
Situation 

Permanent actions Accompanying variable 
actions (*) 

 Unfavourable Favourable 

Prestress Leading 
variable 

action (*) 

Main 
(if any) 

Others 

(Eq. 6.10) γGj,supGkj,sup
 

γGj,infGkj,inf 
 

PPγ  γQ,1 Qk,1  γQ,iψ0,iQk,i 
 

(*) Variable actions are those considered in Tables A2.1 to A2.3. 
 
NOTE 1  The γ values for the persistent and transient design situations may be set by the National Annex. 
 
For persistent design situations, the recommended set of values for γ are : 
γG,sup = 1,05 
γG,inf = 0,95(1) 
γQ = 1,35 for road and pedestrian traffic actions, where unfavourable (0 where favourable) 
γQ = 1,45 for rail traffic actions, where unfavourable (0 where favourable) 
γQ = 1,50 for all other variable actions for persistent design situations, where unfavourable (0 where 
favourable). 
γP = recommended values defined in the relevant design Eurocode. 
 
For transient design situations during which there is a risk of loss of static equilibrium, Qk,1 represents the 
dominant destabilising variable action and Qk,i represents the relevant accompanying destabilising variable 
actions. 
 
During execution, if the construction process is adequately controlled, the recommended set of values for γ 
are : 
γG,sup = 1,05 
γG,inf = 0,95(1) 
γQ = 1,35 for construction loads (0 where favourable) 
γQ = 1,50 for all other variable actions, where unfavourable (0 where favourable) 
………. 

Table Table 
A2.4(A)A2.4(A)
Design Design 

values of values of 
actions actions 
(EQU)(EQU)
(Set A)(Set A)

EN 1990 – Section 6, Annexes A1 & A2
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Table A2.4(B) Table A2.4(B) -- Design values of actions (STR/GEO) (Set B)Design values of actions (STR/GEO) (Set B)

Permanent actions Accompanying variable 
actions (*) 

Persistent 
and 
transient 
design 
situation 

Unfavourable Favourable 

Prestress Leading 
variable 
action (*) Main (if 

any) 
Others 

(Eq. 6.10) γGj,supGkj,sup γGj,infGkj,inf γPP γQ,1Qk,1  γQ,iψ0,iQk,i 

(Eq. 6.10a) γGj,supGkj,sup γGj,infGkj,inf γPP  γQ,1ψ0,1Qk,1 γQ,iψ0,iQk,i 
(Eq. 6.10b) ξγGj,supGkj,sup γGj,infGkj,inf γPP γQ,1Qk,1  γQ,iψ0,iQk,i 
(*) Variable actions are those considered in Tables A2.1 to A2.3. 
 

EN 1990 – Section 6, Annexes A1 & A2
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1) The recommended values of ψ0 , ψ1 ,and ψ2 for gr1a and gr1b 
are given for road traffic corresponding to adjusting factors αQi , 
αqi , αqr and  equal to 1. Those relating to UDL correspond to 
common traffic scenarios, in which a rare accumulation of lorries 
can occur. Other values may be envisaged for other classes of 
routes, or of expected traffic, related to the choice of the 
corresponding α factors. For example, a value of ψ2 other than 
zero may be envisaged for the UDL system of LM1 only, for 
bridges supporting a severe continuous traffic. See also EN 1998.

2) The combination value of the pedestrian and cycle-track load, 
mentioned in Table 4.4a of EN 1991-2, is a “reduced” value. ψ0 and 
ψ1 factors are applicable to this value. 

3) The recommended ψ0 value for thermal actions may in most 
cases be reduced to 0 for ultimate limit states EQU, STR and GEO. 
See also the design Eurocodes.

EN 1990 – Section 6, Annexes A1 & A2
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Permanent actions Accompanying variable 
actions (*) 

Persistent 
and 
Transient 
Design 
Situation 

Unfavourable Favourable 

Prestress Leading 
variable 

action (*) Main 
(if any) 

Others 

(Eq. 6.10) γGj,supGkj,sup 
 

γGj,infGkj,inf 
 

PPγ  γQ,1 Qk,1  γQ,iψ0,iQk,i 
 

(*) Variable actions are those considered in Tables A2.1 to A2.3 
 
NOTE  The γ values may be set by the National Annex. The recommended set of values for γ are : 
γG,sup = 1,00 
γG,inf = 1,00 
γGset = 1,00 
γQ = 1,15 for road and pedestrian traffic actions where unfavourable (0 where favourable) 
γQ = 1,25 for rail traffic actions where unfavourable (0 where favourable) 
γQ = 1,30 for the variable part of horizontal earth pressure from soil, ground water, free water and ballast, 
for traffic load surcharge horizontal earth pressure, where unfavourable (0 where favourable) 
γQ = 1,30 for all other variable actions where unfavourable (0 where favourable) 
γGset = 1,00 in case of linear elastic or non linear analysis, for design situations where actions due to 
uneven settlements may have unfavourable effects. For design situations where actions due to uneven 
settlements may have favourable effects, these actions are not to be taken into account. 
γP = recommended values defined in the relevant design Eurocode. 
 

Table A2.4(C) Table A2.4(C) -- Design values of actions (STR/GEO) (Set C)Design values of actions (STR/GEO) (Set C)

EN 1990 – Section 6, Annexes A1 & A2
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FundamentalFundamental combinationscombinations of actions of actions based based on expression 6.10on expression 6.10

*
fkq ReducedReduced value of value of the load the load on on footwaysfootways for group gr1a for group gr1a –– To To bebe defineddefined

in in thethe National National AnnexAnnex (for (for example example : 2,5 : 2,5 kNkN/m/m22) ) 
kP PrestressingPrestressing : : DefinitionDefinition in design in design EurocodesEurocodes. . UsuallyUsually P = PP = Pmm et et γγPP = 1= 1

setG Uneven settlements Uneven settlements to to be taken into account where be taken into account where relevant, relevant, withwith γγGsetGset = 1,20 = 1,20 
or 1,00 in case of or 1,00 in case of linearlinear analysisanalysis..
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Representation of the action of uneven settlements Gset.

EN 1990 – Section 6, Annexes A1 & A2
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CharacteristicCharacteristic combinations combinations of actionsof actions

kP Characteristic Characteristic value of value of the prestressing the prestressing forceforce

setG Uneven settlements Uneven settlements to to be taken into account where be taken into account where relevantrelevant
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QuasiQuasi--permanent permanent combinations combinations of actionsof actions

FrequentFrequent combinations combinations of actionsof actions

EN 1990 – Section 6, Annexes A1 & A2
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EN 1991EN 1991--2 2 –– Groups of Groups of loadsloads for for footbridgesfootbridges

Group of Group of loadsloads gr1gr1

Group of Group of loadsloads gr2gr2

EN 1990 – Section 6, Annexes A1 & A2
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Action Symbol ψ0 ψ1 ψ2 

 gr1 0,40 0,40 0 
Traffic loads 

fwkQ  0 0 0 

 gr2 0 0 0 

Wind forces  
WkF  0,3 0,2 0 

Thermal actions Tk 0,6 1) 0,6 0,5 

Snow loads QSn,k (during execution) 0,8 - 0 

Construction loads  Qc 1,0 - 1,0 

1) The recommended ψ0 value for thermal actions may in most cases be reduced to 0 
for ultimate limit states EQU, STR and GEO. See also the design Eurocodes. 

 

Table A2.2

Recommended values of ψ factors for footbridges

EN 1990 – Section 6, Annexes A1 & A2
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FundamentalFundamental combinationscombinations of actions of actions based based on expression 6.10on expression 6.10

kP PrestressingPrestressing : : DefinitionDefinition in design in design EurocodesEurocodes. . UsuallyUsually P = PP = Pmm et et γγPP = 1= 1

setG Uneven settlements Uneven settlements to to be taken into account where be taken into account where relevant, relevant, withwith γγGsetGset = 1,20 = 1,20 
or 1,00 in case of or 1,00 in case of linearlinear analysisanalysis..
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FrequentFrequent combinations combinations of actionsof actions

EN 1990 – Section 6, Annexes A1 & A2



Brussels, 18-20 February 2008 – Dissemination of information workshop 48

EUROCODES
Background and Applications EN 1990 – Section 6, Annexes A1 & A2

Some dates 
and 

backgrounds
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Thank you for your attention


