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Forewnrd

Thiz Europcan document (EN 1991-1-6), has been preparsd by Technical Commitlce CENTC250 “Struetural
Euracodes®, the Secrotariat of which is hald by B3I,

Thiz Eurspean Standard shall bo given the status of national standard, eilher by publication of an identical text or
by endorsement, at the 1atest by Decamibor 2005, and canflicting national standards shall be withdraswn at the latest
by March 2016

CENSTC250 iz responsible for all Structural Euracodes.
This document will superseds EMNV 15991-2-6:19496,
Annexes &1 and A2 are normative and Annex B is informative. This standard includes a Bibliography,

According to the CEM/CENELEC Internal Rogulations, the national standards orgarizat' ons of the following coun-
tries are hound to implament this Eurcpean Standard: Austria, Belgium, Cyprus, Czech Republic. Denmark, Esto-
nia, Finland, France, Gemany, Greece, Hungary, lceland, Ireland, (taly, Latvia, Lithuania, Luxemnbourg, Malta,
Methaerands, Norway, Poland, Portugal, Slovakia, Slovenia. Spain, Swoden, Switzenand and the United Kingdom.

Background of the Eurocode programme

0 1875, the Commissgion of the European Community decided on an action programme in the field of construction,
based on Aricle 55 of tha Treaty. The nbjective of the programme was the elimination of technical obstacles to
trade and the hamonisation of technical speciications.

Within this action programme, the Commission took the initiative W establish a sot of harmonized technical rules for
the design of constraction works which. in a first stage, would serve as an altemalive tor the national rules in force in
the Member Statos and, ultmately, would replace thom.

For fiflean vears, the Commission, with the help of a Steering Committes with Representatives of Membear States,
conducted the dovelopment of the Eurocndas programme, which led to the first generation of European codes in
the 1980s.

(n 1985, the Commission and the Member States of the EL and EFTA decided, on the basis of an agreement' be-
tween the Commission and CEM. to transler the preparation and the publication of the Eurocodes to GEN through a
ser.es of Mandates, in order to provde tham with 3 future status ol Eurgpean Standard (EN). This links de facto the
Eurgcodes with the provisions of all the Councll's Directives andfor Commission's Decisions dealing with European
standards (e.g. tne Council Directive 89M106/EEC on construction products — CPD - and Council Directives
B3TEEC, 92/50/EEC and 83/ 40/EEC on pub ic works and senvices and equivalent EFTA Directives initiated in
pursuit of setling ug the internal market).

The Structural Euracode programme comprises the following standards generally consisting of a number of parts:

EM 1980 Eurccode Basis of structural design

EMN 18991 Eurozode 1: Actions on siructures

EN 1962 Eurocode 2 Cesign of concrete structures

EMN 1903 Eurocode 3: Design of steel struclures

EMN 1594 Euracode 4 Design of composite slecl and concrete structures

EM 1925 Eurocods 5: Design of timber structures

EM 1395 Eurocods 6: Design of masonry structuras

EN 1867 Eurncode 7 Gootechnical design

:-,gre-:-emcnt Betweatt the Comnr sxior of *he Furopean Soirrmuntics and ba boropean Sormittec for Standandisation {0z conceming he

work e FLIRDCODES for tha desigr of buld ry and civil anginearing werks (HCGTHD3E;.
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EM 1998 Eurocodes 5: Design of structures for earthquake resistance

EM 1995 Eurocades 9: Design of aluminium structures

Eurccode standards recognize the responsibility of regulatory authorities in each Member State ard have safe-
guarded their right to determine values related to requlatory safety matters at the rational level where these con-
tinue to vary from State to State.

Status and field of application of Eurecodes

The Member States of the EUJ and EFTA recognize that Eurocodes serve as reference documents for the following
AUME0SES |

a5 a means to prove compliance of building and civil engineering works with the essential requirements of
Council Directive BEMOEEED, particulary Essential Requirement M*1 — Mechanical resistanco and stability —
and Essential Requiremant M2 — Safety in case of fire ;

— asabas s for specifying contracts for construction works and relatcd enginooring soivices ;
— asa framowork for drawing up harmenized technical specifications for construction products (EMs and ETAsS)

The Eurpcodes, as far as they concern the construction works themselves, have a direct relationship with the Inter-
pretative Documenta referred toin Article 12 of the CPD, although they are of a different nature from harmonized
product standards”, Therefore, tachnical aspects arising frem the Eurccodes wark need to be adequatcly consid-
ered by GEM Technical Committees andfor EOTA Working Groups working on product standards with a view to
achicving a full compatibifity of these technical specifications with the Eurccodoes,

Tha Eurocode standards provide commen structural design rules for cvonyday use for the daesign of whole struc-
tures and compeonent products of both a traditional and an innovalive nature, Unusual forms of construction or de-
sign conditions are not specifically covered and additional expert consideration will ke reguired by the designer in
such cases.

Hational Standards implemanting Eurocodes

Tha Mational Standards implementing Eurocodes will comprise the full toxt of the Eurccods {including any an-
nexes), as published by CEN, which may be preceded by a MNational tile page and Mational foreward, and may be
followed by a National &nnex.

The Mational Annex may only contain information on those parameters which are left open in the Eurocode for na-
tional choice, known as Mationally Determined Parameters, to be used for the design of huildings and civil engi-
nocring works 1o be construsted in the country concerned, ie.

values and’or classes where allernatives are given in the Euronode,

values to be used whara a symikol only is given in the Eurocode,

country specific data (geographical. climatic, efch, g snow map,
the procedure to ke used where alternative procedures are given in the Eurocode.

It may also contain:

decizions on the applicatien of infermative annaxes.

references ¥ non-contradictery complementary infomation to assist the usor to apply the Eurocode,

Arvoeding o Article 3.3 of the CPD. the casertial regquiraments (CRsY zhall be giver concrasa form in incarpratative documants for the creation

ul Iha recessary links betwoon tho czscrtial requircmerts ard tha nardatas for FCNz and CTAGs:CT7 A5,

Accomding o }-'-.rticlc 1& of 1Pz CIPD P irtcraretative docuraats zhall

Al we wncrez ‘orm bothe essent'al raquircments by harmonizir g the tomn nolegy and the -gchnica bascs ard ind gating classas or volz for
Bl reduirement where 1ec2ssany -

I3 rdicALs meshads o corelaling these classes or lovelz of reguiremert with the sechnical specilicaticns. ¢.g. nothods of calculation and of
pronl, tanknica roles (o projec: desigr. efe. -

zisorva a5 a relaranca o ha eslab ishrenl of hasnon sed sandares and guidelires lor European techmical aparovals.

Tre Euracodes. de facto, play a similar re cir the Ticld of tha CR 1 and a patt ol CZ 2.
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Links between Eurocodes and harmonized technical specifications (ENs and ET As} for products

There is a naed for consistency between the harmonized technical specifications for construction preducts and the
technical rules for works®. Furthenmore, all the information accompanying the CE Marking of the construction prog-
ucts which refer to Eurboodes shall clearly mention which Mationally Determined Parameters have bean taken into
Aacoount.

additional information specific to¢ EN 1991-1-6

EN 1291-1-G describes Principles and Application rules for the defermination of actions to be considered during
exacution of buildings and civil engineering works, including the follgwing aspects

— acfions on structural and non-structural members during handling;
- geotechnical actions

— actions due to prestressing effects ;

—  pre-delommalions ;

— temperature, shrinkage, hyedrat'on effects ;
- wind actions ;

— show loads ;

— actions caused by water;

- actions due to almospheria icing |

— construction loads ;

— accidental actions

—  seismic actions;

EM 1951-1-8 is intended for use by

— clients (e g. for the formulation of their specific requiremeants),
dasigners and constructors.,

-~ relevant authorities.

EM 15891-1-6 is intended to be used with EM 1920, he other parts of EN 1931 and EMN 1332 to EN 1994 for the de-
sign of struclures,

! see Arc o 3.0 and Adicle 12 of the GPD, a5 wel a5 slavses 1.2, 4314232 ard 34 ol IG 1.
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Mational annex
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This part of EM1991 gives altemalive procedures, values and recommendations for classcs with notes indicatling
whera naticnal choices may have to be made. Tharefore the National Standard irmplernenting EN 1991-1-G should
hawve a National Anncsx conlaining all Nationally Determined Parameters to bo used for the design of buildings and
civil gngineering works 1o be constructed in the relevant country,

Matiohal choice is allowed in EN 1991-1-8 through clauses:

r Clause

tem

1.1(3}
2.2 {4) NOTEA
301)F

Dasign rules for auxiliary construction warks

Fositioning of construction loads classifiod as frog
Design situation corresponding 1@ storm conditions

[3-1(5) NOTE 1

MOTE 2

Return perieds for the determination of Ihe characteristic values of varable act.ons during
execut on

Minimium wind speed during execution

3107

3.3(2)
3.306)
4.9(6) NOTE 2

1 10(11P

3.1(8) NOTE 1

Rules for the combination of snow loads and wind actions with construction |oads

Rules concerning imperfections in tha geomalry of the structure
Criteria associated with serviceability limit states during execltion

Serviceability requirements for auxiliary construction works

Loads and water lgvels for floating ico

Definition ol actions due to atmospheric icing

4.11.1 (1]
Tahle 4.1

4.11.2 (1] NOTE 2

1.12(1)P
NOTE 2

Recornmended characteristic values of construction oads ks and Cen

Construction loads during casting of concreto
Dynamic offects due to accidental actions

4.12(2)

Bynamic cifoets due tolalls of equipment

412 (3
d.13{2)
Annex Al
A1.1(1)

Design walues of human impact leads

Seismic actions

Representative values of the variable actions due to construction loads

Anncx A1
Al1.3(2)

Anney A2
A23 (1) NOTE 1
Annex A

A2 4(2)

Annex A2

A0 4(3)

A nnex A2
A2 B2

Arnnex A2
A2 503

Characteristic valuos of equivalent horizontal forces

f}esign values of vertical defleclions for the incremental launching of bridges

Reduction of the charactoristic value ol snow feads

Reduced values of characteristic snow loads for the verilication of static eq.uil.ibrium

Design values of hordzontal friction forces

Determination of friction coefficients pp- and o

.‘f.L;1

]|

&=
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Section 1 General

1.1 Scope

1) EN 1991-1-6 provides principles and general rules for the determination of actions which should he taken into
account during the exccution of buildings and civil enginsering waorks.

MOTE 1 Thig part of EN '991 may be used as guidance for the determination of actions 10 be Laken into account far dif-
feroet lypes of construstion works, incladirg structural alterations such az refurbizhrrent andfor partial ar full demalition,
Furthor rulegs and guidanes is given in Anncxos A1, AZ and B.

[=5 NOTE # Hules concerring the safety of poople in ard around the construstion site dug to matters outside the scope
af this Europear Standard may bo defined for the individual project. &5

(2] The following subjects are dealt with in this part of EN 1591,
Section 1 : Ganeral
Section 2 : Classification of actions
Segtion 3: Design situations and mil states
Section 4 Bepresentation of actions
Annex A1 : Supplementary rules for buildings (normative)
Annex A2 : Supplementary rules for bridges (Nnormative)
Annex B : Actions on structures during alteration, reconstruction or demolition (infemative)

£3) EM 19%31-1-5 also gives rules [or the determination of actions which may be used tor the design of auxiliary con-
struction works as defined in 1.5, needed {or the execution of huildings and civil enginecring works.

MOTE Design rules for auxiliary consouction works may be defired ir tre Madional Arnex or for <he individual projec:
Ciuidanee reay be found in the relcvant European standards, Mo example. dezign rules Tor formworks and falseworks are
given in EN 12812,

1.2 Normative references

This European standard incorperates by dated or undated reference provizions from other publications, These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated roferences, subseguent amendments te, or revisions of, any of these publications apply to this European
standard only when incorporated in it by amendmeant or revision. For undated referenceos, the latest edition of the
publications relorrad to applies (including amandments),

MOTE The Eurngtdos were published as Curepean Prostandards. Tre following Buropean Standavds which are pub-
tishod orin preparalion are cited in nomative clauscs onir NOTES to normative clauses,

EM 1990 Euracode @ Bagis ot structural <lesign

EM 19891-1-1 Eurocode 10 Acdans on souctums  Part 1-1: Densities, seff-weight, impased loads for buildings
EM 1991 1-2 Eurocode 1: Actions on struchures Parl 1-2: Fire acliors

EM 1881-1-3 Eurocode 1; Actions on structurgs Par: 1-3: General actiors: Snow |loads

EW 1991-1-4 Curoeede 10 Actions on sructures  Part 1-4: Ganaral actong: Wind actions

Er 1991-1-5 Eurcoode 10 Actions on structurcs  Part 1-5: General acions: Trerral actiors

EN 1231-1-7 Eurocods 1: Acficna on atructures Part 1-7: Accidenlal actions

EM 1851-2 Euracode 1: Actions an struchares. Part 2@ Traffic loads on bridges
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EM 18991-3 Evrocode 1: Actions or structures  Past 3: Actions induced by cranes and machinery
EM 1991 4 Eurccode 1: Actions on structures  Parl 4 Silos ard tarks

EM 1992 Curocade 2: Design of conerete structures

EM 18493 Curccode 3: Desigr: of steel struclures

CH 1854 Eurccode 4: Desigr of compasite steel and concrete structures

CM 1925 Eurpcode 5: Das.gn of Uimbeor structures

EM 199G Euracode & Design of masonry structuras

EM 1997 Eurocorle ¥, Geotechnical design

EM 1898 Eurocade 8: Design of structures for earthguake rosistance

EM 1999 Eurccode 9: Dosigr of 2 urrinium stroclurcs

1.3 Assumptions

{1JP The general assumptions givenin EM 1980,2002, 1.3 apply.

1.4 Distinction between Principles and Application rules

{1}P The rules in EM 1980:2002, 1.4 apply.

1.8 Terms and definitions
1.5.1 Genaral

(1) The terms and definitions given in EN 1890:2002, 1.5 apply.

1.5.2 Additional termz and definitions specific to this standard

1.5.21

auxiliary congtruction works

ary works asseciated with the construction processes that are not reguired after use when the related excoution
activilies are completed and they can be remaved {e.g. falsewerk, scaffolding, propping systems, cofferdam, brac-
ing. launching nose)

WOTE Complotod structures for terr parary use {e.g. a bridge lor temporarly diverted traffich are not regarded as auxil
iy construction works. :

1.5.2.2
construction load
[xad that can be present due to execufion aclivities, but is not proscent when the execution activilics are completed.

1.5.2.3

genaral scour depth

i5 the scour depth dus to river flow, independently of the presence of an obstaclg {scour deplh depends on the
flood magnitude)

1.5.2.4
local scour depth
is the scour depth due to water varlices next to an obstacle such as a bridge pier.
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1.6 Symhbols

For the purpose of this European standard, the following symbols apply (see also EN 1950),

Latin Lpper case letters

"q-.'E' o

IITu:lvr:l:-

-f_ct'-;

}__lll'l

(o

(da

area of obstruttion {accurnulation of dekris)

horizontal [orces exerted by accumulation of debris
characterstic values of concentrated construction loads Q.
nominal horizontal lorces

honzental forces due Yo currents on immersed obslacles
Construction loads (general symkol)

construction lgads due to working personnel, staff and visitors, passibly with hand tools or other small site
equipment

construction loads due to storage of moveable items (g.g, Bulding and construcdion materials, precast
elements. and equipment)

construction [eads due to non permanent equipment in position for use during execution, eithor static (e.g.
fommwork panels, scallalding, falsewark, machinery, containers} or during movement {e.q. fravelling
forms, launching girders and nose, countenwaights;)

construction [bads dus to moveshle heavy machinery and equipmeont, wusually wheelad or fracked {2.q.
cranes, liflg, vehicles, lifttrucks, power installations, jacks, heavy centrol devices)

canstruction loads from accumulation of waste mater als (g.Q. sUrplus construction materials, excavated
soil or demolition materizks)

censtruction loads from parts of a structure in temporary states (under execulion) before the final design
actions take alflect

wind actions

actions caused by water

Lahn lower case letters

b

oz

f1

ll!i:'JF':ITI

10

width of an immersed oblect

external wind pressure coefficients lor [rec-standing walls
water deplh

shape [actor for an immersed ohject

deliris density parameter
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flowing water pressure, which may be current water

characteristic values of the unilommly distributed loads of construgtion leads Q.
characierishc values of the unifemmly distributed lgads of construction loads G,
characteristic values of the uniformly distributed loads representing construetion loads O,

is the mean speed of the water averaged aver the depth, in m/s;

CGireak lower case lellers

”

i

density of water

11
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Section 2

2.1 General

Classification of actions

[1}F Actions during execution which include, whare appropriate. construction loads and thase ather than construc-
tion loads shall be classified in accordance with EN 1980:2002, 4.1.1,

MOTE Tab 2 2.1 gives 1he classifications of actiors (ether than conatruction [cads).

Table 2.1 Classification of actions (other than construction loads) during execution stages.

Rclated |

clause in Classlfication
i . — - Bemarks
this slan- Action Yarigtion In  Clagsilication  Spatial Malure Source
olard Litne L arigin varialion {static’dynamic)
rixed wilh rree dusing lraespira-
4. Cal’ weigh: Farmananl Nirect toaranen St ior / storage. Dyranec 1 EN 1887-° -1
o — R ———— —-rEE - -—ELI E-j
A Soil movamenl | Permadert rifire;l [roo Blalic kR 1957
15 |Carthpressure| T oreierts Direc: Fress Static EM 1997
T | Pcrmanent ¢ o ) - “Warable tor lopzl sesgn CWO1EX0 EN
4.4 _ Prestressing wariable Diirec: Fixerl Stalic _ terohoage). 1997 15 EN 1914
Fre- Perrnarcnt ! L e i
de'sernat ans walriablo Indirec: Frag Etatic ES 1990
Tengeralwa  Waiabls Ingires: . Troc Shalice o EM 1991-1.5
Slrirk- . -
Parmaren: ! \ . kN 19n2, T
agadryoralivn T, Insiract Freg Satiz e
effarts o varabl ) . 1895, 1L
g £ & e
47 Wind actionz " ﬂ"adt;r‘;l;lld('L' Lirec! Fixedfres  Sla o/ opnarmic ™ EM 1991-1-4
B . W Hri- . o . ) ]
Snoe oads . inad! Stalic S aynamin i 4141 -
4.5 Snow nad shlefaraiosrtal Llires1 Lxﬂd froo  Btalic S oynamir o 1 EM 19491-1-3
Permanent & wariul: &
. | Permanert: gnrnrsing 1o projoct
4.5 'ﬁ'r"'f_':',';[g;m = vl - Dot Fisgndleea | Sleic £ dyamis spos ledions,  Tiy- EM 1990
" dlb evars dantal nam ;o water Surrcrts
_ il ralesant _
4.10 At;:',]:;sf;u'f i Yariakls [Firest Fraa Slann f dyrarmis " S0 2k
412 At ental Aocidanty Birectindrect  Frao St aidynarnic '] Er: ;39-(' - 7'-'— k
413 Soamez Variabls { acch Diract Fres Crynamic I ! BN 29D a1,

nantal

SRR

*1: Thasource dozemens Fead tn ba sxamired with Ihe Matinal Arncxcs inowhizk gddilioeal ra avart informatien may e orovidsd.

2.2 Construztion loads

{1) Construction loads (see alse 4,11} should be classified as variable actions (L),

MOTE 1 Tabde 2.2 gives the classification of worstruction loads



Table 2.2 Classificatian of construction loads.

BS EN 1991-1-6:2005
EXN 1991-1-6:2005 (E)

Related Action Ciassification
clause inihis  (shorl descri -- — Remarks Source
‘ : B Variation in_ Classification Spalial Mature
standard tion} . e - ; i,
time ! Drlgln variation |t3tal|{:-'d'5rnamlcj
411 Pearsorrel and Wariakle Direst Free Stalic
hand o6 s
5} P - A P
411 Storaze movable oo Dires: Mree | Static ! dyramia  DOMAMICTIISESE ol by e g
iema droppod loads
411 Mor-permanent ke Dites:  |Fikes ! frae| Static § dyamic L 16815
sqLiamert
Eevable heavy
- . . . . EM 1991-2
F I T " i ¢ e parion .
1.11 |*|?1LI'|!'|..ryldnc Sarial e Lyires Free Slalic f dyramic EM 19543
#yLipmenl
. Can mpoec losds on
focemulation of . . e . ; .
F i o S T Lga_q.
4.11 s e maberial Variacle Llires Free Stalic ! dyramic  eq. uerll:lilnaur[dr,etu B 198-1-1
) Loars roim parls " o
4.1 o simucture in \ariakle Dlire: Free Static ”mr“:::_lf‘i:_jiﬁm Are CH 196 -1
tamnorary states P

MOTE 2 Takle 4.1 gives the full description and classification of construction loads

MOTE 3 Construclion loads. whick are cansed by crangs, cquipmrent. ausiiary construction works/strugtures may be
classified as fixed or free actons depending an the possible positon{s) for use.

{3) Where construction [0ads are classified as fixed, thon tolerances for possible deviations from the theoretical
posilion should be defined.

MOTE The deviations may be defined for the individual projact.

{41 Where construction loads are classified as free, then the limits of the area where they may be moved or posi-
tioned should be determined.

MOTE 1 7The limits may be delined in Lhe Malional Annex and for the individual project.

MOTE 2 In accordance with EM 1930;2002, 1,3(2), control measures may have to be adopted to verify the confommnity of
the position and moving of construction leads with the design assumplions.
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Section 3 Design situations and limit states

3.1 General — identification of design situations

{1}P Transient, accidental and seismic design situations shall be identified and taken into account as appropriate
far designs for execution.

NOTE  For wind aclions during storm condifions (e g cyclane, hurricane) the Matioral Annex may scolect he dosigr
situation to be used. The recommended design sizuation iz the accider sl dosign sisuation,

i2) Design situations shou d be selected as appropriate for the structure as a whole, the structural mombers, the
parlially comploted structure, and also for ausiliary constructicn works and equipment.

{31F The selectod dosign situations shall take into account the conditicns that apply from stage to stage during
execution in accordance with EN 198002002, 3.2{3)F,

(4P The acloctoed design situations shall be in accordance with the execution processos anticipated in the design.
Dasign situations shall take account of any revisions to the execution processes.

{5) Any sclected transient design situation should be associated with a nominal duration equal to or greater than
the anticipated duration of the stage of execution under consideration, The design situations should take into ac-
count the likelirend for any correspanding return periods of variable aclions (2.9, climatic actions).

NQTE 1 The returr paricds for 1he doterminasion of characseristic values of variakle actiors during executior may he de-
fined in the Mationat Arrex or ‘or tho individusl projes:. Recorrmended return periods for climatic actions are given in ta-
tle 5.1, dependirg anthe rominal duradon of the relevant design situation,

Table 3.1 Recommended return periods for the determination of the characteristic values of glimatic actions

Duration Return petiod (years)
< 3 duys 27
< 3 munths (kut = 3 days) 5"
< 1 year {but = 3 months) 10
= 1 yeoar 50

" A nominal durstion of three days, to be chosen Tur short execution phases, carrespohds to the extent in time of rali-
ablz meteorclogical predictions for the location of the site, This chaico may be Kep: for a slighely longer execution
phaze i approprista orgarizalicnal measures are taken. The cancept of mean return pericd is generally no: appropri-
ate for shart term duratiar.

* For anominal duratior o' up to three months actions may be determired Saking iroe account appropriale seasonal
and shorzer sern mretcorological climatic varialions. For example, the llood magnitude o a river depends on ~he period
iof the yedr under corsideraticn.

MOTE 2 A minirrurr wingd velocty dunrg sxecution may be defincd i the Masianal Anncyk or for tha individoal praject.
Ther rezom-nendod basic value for duratiors of up to 3 months is 20 més in accordance with EN 1981-1-4.

MZTE 3 Relatiorships between characteristic values and return period for clinatic actions are given inthoe approprale
parts of EM 19591,
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(8] Whera an execution stage dosign proscribes limiting climatic conditions, or weather window, the charactoristic
climatic actions should be determined taking into account ;

— anticipated duration of the execution stage,
— the reliahility of meteorological pradictions,
— time to organize proteclion measures.

{¥) The rules for the combination of snow loads and wind actions with construction loads 9. (see 4.11.1) should be
delfined.

MOTE These rules may bo dofined in the Maticnal Annex or for the individual project.

&) Imperlections in the geomatry of the structure and of structural members should be defined for the selected de-
sign situations during execution,

MOTE 1 These impodectiong may be defined in the Naticnal Annex ar for the individual prejoct. Soc alse Annex A2 and
ER 193002002, 3.5 (3) and (7).

MOTC 2 Forconcrete struciures, see alsa the appropriate CEM standards, including these on "Precast Concrete Prod-
Lcts”, develaped by CEMTCE28

(9} Actions due to wind excitation {including asrodynamic effects due to passing vehicles, including trains) that are
likely to produce fatigue effects in stiructural members should be taken into account.

MOTE See EM 19891-1-4 and EM 1591-2

{10} Where the structure or parts of it are subjected to accelerations that may give rise to dynamic or inertia offects,
thess effects should be faken into account,

MOTE Significant acceleralions may be excluded where possible movernents are strictly camrollad by appropriatc de-
VIGES.

{11} Actions caused by water, including for example uplift duc to groundwater, should be determined in conjunction
with wator levels corresponding to specified or identifiod design situationg, where appropriate.

NOTE These actions reay cammanly bo ditormired in the same marrer as specitied in (3] above.
{12} Where relevant, design situations should be defined taking account of scour effects in flowing water.

MOTE Forlorg construction phases. scour levels may have Lo be taken ink account far the design of execution stages
lor permancnt or auxikary construclion works immersed in flowing water, which may include currents. These levels may
be defined for the individual projoct, soo £.9(4).

(13) Actions due to creep and shrinkage in concrate construction works should be determined on the basis of the
expected dates and duration associated with the design situat'ons, where appropriate.

3.2 Ultimate lirnit states

{11P Ultimate limit states shall be verified for all selected transient, accidental and seismic design situations as ap-
propriste during execution in accordance with EN 1990:2002[*77].

HNOTE 1 The combinatiors of actiors lor aecidental desigr situat ons can either irclude the accidental action explicitly or
refor to & situgdon after ar accider:al evert. See EN 1220:2002, Sauian &,

MNOTE 2 Generally, accidenlal desige situattons rofer te cxceptional corditions applicable to the structure or its expo-
sure, such as mpact, local taiure and subsequent progressive collapse, (al of strochral or non-steuctural parts, and, in
the case of buildings, abnarmal concentrat ons of Guilding cquipment andior building materials, water acocumu ation on
steel roofs, fire. o,

NOTE 3 Sco alze EM 1991-3-7.
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[2) The verilications of the structure should take infa account the appropriale geomaotry and resistance of the par-
tially compleled structure corresponding Lo Lha selected design situations.

1.3 Serviceahility limit states

(1}F The serviceability lirmit states for the selected design situations during execution shall be verified, as appropri-
ate, in accordanco with EM 1950

{2y The crileria associated with the serviceabilily imit states during execution should take inlo account tha roguire-
ments for the completed structung.

MOTE The oritoia asseoiated with the screiceability Fimit slales may be defired in the Maticnal Annce or for the ind vid-
ual project. Ses EM 1852 to EW 1999

{31P Operations during execution which can cause excessive cracking and’or cary deflections and which may ad-
varsely affect the durakylity, fitness for use andror acsthetic appearance in the final stage shall be avoided.

{4) Load eliccts due to shrinkage and temperature should be taken into account in the design and should ke mini-
mized by appropriate detailing.

(5] The sombinations of actions should be establishod in accordance with EN 1990:2002, 6.5.3 (2). In goneral, the
relevant combinations of actions for transient design situations during execution are:

tha characteriglio combination
— the quasi-permanent combination

NOTE Where froquen: vauss of particular actions noed to be ponzidered, these values may be defined “ar the individual
prizjot.

(3 Serviceability requiremaents for auxiliary construction works should be defined in order to aveid any unintentional
deformations and displacomeonts which affect the appearance or clfocctive use of the structure or cause damage to
linishes or non-structural members.

MOTE Trese requiremenss may be dolined in the Mational Anncx or for the individual projec.
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Section 4  Represeniation of actions
4.1 General

(13P Characteristic and other representative values of aclions shall be determined in accordance with EN 1990, EN
1991, EN 1987 and EN 1998,

MOTE 1 The represorative values of actions during execulion may be difforent ‘rom those used in the dosign of the
complesed struclure, Common actions during execution, specific consirugtion loads and methods for ostablishing heir
values are given in this Section.

MOTE ? See also Sedlior 2 for classification of actions and Soction 3 for nominal duration of transient design situations.

NOTE 3 The action effecls may be minimized of eliminated by appropriate detailing. providing awsdliary construction
wiorks or by protecting/safoty devices.

(2) Representative values of construction loads (€2 should be determined taking into account their variations in
fima.

{3) Interaction effects between structures and parts of structures should be taken into account during exesution.
Such structures should include structuras that form part of the avsiliary construction works.

{41P When parts of a struclure are braced or supported by other parts of a structure (2.g. by propping floor beams
for conarating) the actions on these parts resulting from bragsing or supporling shall e taken into aceount,

NOTE 1 Depending an the conslruction procedures, tho supporting parts of the structure may be subjected to loards
greater Lhan *he imposod loads for which they are designed for the peraistent dosign situation. Additionally, the suppet-
ing slabs rmay no: have devcloped their full strength capacities.

MNOTE 2 See also 4,11 Construction loads.

{5 Horizontal actions from friction effects should be determined and based on the use of appropriate values of friction
coefficients,

MOTE Lower and upper boundds of friction cooffictents may have to be taken into account, Frction cocffisients may be
defined for ho individual projoct,

4.2 Actions on structural and non-structural members during handling

(1} The self-weight of structural and non-structural members during handling should be determined in accordance with
EM 158111,

(2) Dynarnic or inertia effects of self-weight of structural and not-structural memiers should be taken into account.
(3} Actions on attachments for hoisting elements and rmaterials should be determined according to EN 1991-3.

(4) Acticng on structural and non-structural members due to support positions and conditions during haisting,
transporting or storage should take into account, where appropriate, the actual supporl conditions and dynamic or

inertia effects due to vertical and horizontal ascelerations,

WNOTE Ses EM 1391-3 for the determinaton of verlical and hotizomal accelerations due to transport and haisting.
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4.3 Geotechnical actions

{11F The characteristic values ol geotechnical parameters, soil and earth pressures, and limiting values for mova-
manls of foundations shall be delermined according to EN 1937,

(21 The sl movements of the Toundations of the struciure and of auxiliary construction works, for example tempo-
rary supports during execution, should be assessed from the results of geotechnical investigat.ons. Such investiga-
tiens should be carried out 1© give information on both absolute and relative values of movernents, their time de-
pendency and possiblc scatter.

MOTE Moverments of auxiliany construction works may cause displacements and additioral stresses.

i3] The charasteristic values of soil movements estimated on the basis of geotechnical investigations using statisti-
cal methods should be used as nominal values for impesed deformations of the structure.

NOTE Itmay be possible ta adjust the caloulated impesed deformations by censidering the full scil-atrocture interacticn.

4.4 Actions due to prestressing

{11 Actions due to prestressing should be taken into account, including the effects of interactions betwoen the strue-
ture and auxiliary construction works {&.g. falsework) where relevant.

MWOTE Prestressing forces during excouticn may be dotermined accarding to the requirements of CH 1832 to EN 1999
and possible specific regquiremerts defined for the individual projoct,

{21 Loads on the structure from stressing jacks during the prestressing activities sheuld be classified as variahle
actions for the design of the anchor region,

(3 Prestrassing forces during the execution stege should b taken into account as permanent actions,

MOTE See also Section 3

4.5 Pre-defarmations

(1}F The treatment of the effects of pre-deformations shall be in conformity with the refevant design Eorocode (from
EM 1982 to EN 1459),

MOTE Pre-deformations can result from, far example, displacemerts of supports (sich as loosening of ropes or cahles,
including hangers, and dizplacements of hoarings).

(2) Action effects from execution processes should be taken into account, especially whars pre-deformalions are
applied to a paricular structure in order to generate action ellects for improving its final behawviour, particularly for
structural safety and serviceabilty requiramants.

(3} The action effects from pre-defarmalions should be checked against design criteria by measuring farces and
deformations during execution,

4.6 Termperature, shrinkage, hydration effects

{11F The eflects of temperature, shrinkage and hydration shall be taken into account in each congtruction phase, as
appropriata,

MOTC 1 Ior bunldings, the actions due to terrporalure and shrinkage are not gencrally signiicant i* appropriate detailing
has been provided “or the persistent design siluaticn.

MNGTC 2 Restraints from the eects of riction of bearings may have ta be taker into account {see also 4.1 (5)).
(2} Climalic: thermal actions should be determined according to EN 1981-1-5,

{3) Thermmal actions due to hydration should be determined according to EN 1952, EN 1984 and EN 1955,

18



BS EN 1991-1-6:2005
TN 1991-1-6:2005 (k)

MGTE 1 Temperalure car rige signiticantly in a massive concrote strocture after casting, wilh consequent thermal ef-
fects.

MOTE 2 The extremc values of the minimum ard mazimem e peratures to be taken into account in the design may
change due o seasoral vatations.

(4] Shrinkage effects of structural building materials should be determined aceording to the relovant Eurocodes EN
1892 to EMN 1293,

(5} In the case of bridges, for Ihe delormination of restraints to temperature effects of fichon at bearings, Lhat per-
mit free movements, they should ba taken inlo account on the basis of appropriate reprasentat ve values.

MOTE See EM 1337

(6) Whore relevant, second ordar effects should bo taken into account and the effects of deformations from tem-
perature and shrinkage should be combinad with inilial inmporoctions,

4.7 Wind aclions

(1} The nesd for a dynamic response dasign procedurs for wind actions should be determingd for the execution
stages, taking inte account the degree of completeness and stability of the struclure and ilg various cloments,

NOTE Criteria and pracedures may be defined for the individual projoct.

f2) Where a dynamic response procedure is not needed, the characteristic values of static wind forees Gy should
be determined according to EN 1991-1-4 {or the appropriate return poriod.

MOTC See 3.1 %ar recomimended return periods,

(3 For lifting and moving operations or ather construction phazes that are of short duration, the maximum accopt-
able wind speed for the operations should bo spocified.

MOTE The maximum wind speed may be defingd for the individoal project. See also 3.1(8).

(41 The effects of wind induced vibrations such as vortex induced sress wind vikrations, galloping flutter and rain-
wind should be taken into account, including the potential for fatigue of, lor example, slender clemonts.

(51 Wind actions on parls of the structure that are intended to be internal pants after its completion (e.g. walls)
should be taken into account (or execution procasses,

MOTE In such cases, the external pressure cosfficinnts . mMay have to be applied {2.q. for free-standing walls).

(8} When determining wind forces, the areas of equipment, falsework and other auziliary conslruction works that are
loaded should be taken inta account,

4.8 Snow loads

{11F Snow loads shall be determined according to EN 1891-1-2 for the conditions of site and the required returm
perigd.

MOTE 1 For bridges sen alzo Annex AZ.

MOTE 2 See 3.1 for recommendead return periods,

4.9 Actions causad by water

{1) In general, actions due to waler, including ground water, (£3.,) should be represented as static pressures andior
hydrodynamic effects, whichover gives the most unfavourable effects.

NOTE In genetal, phenemeana covered By hydrodynamic etects are:

- ke hydrodynamic feree due te currerts on immersed cbstacles,

—  forces due ‘o wave aclicns;
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water effects caused by an carthquaks tsunamis).

i2] Acticns caused by water may be taken ‘nto account in combinations as permanent or variable actions.

MOTE The classification of astiors caused by waser as permarent ar variable may be def ned for the individual projec:,
zaking account of the speci‘ic cnvirormental cenditicns.

(3 Actions caused by water, ‘ncluding dynamie effects where relevant, exerted by currents on immersed structures
should be applicd perpendiculady to the contact surfaces. They should be determined for speed, water depth and
shape of the structure taking into account the designed construction stages.

(4] The magnitude of the total horizontal [orce Fus (M) exerted by currents on the vertical surface should be deter-
mined by exprassion 4.1, 5ec also Figure 4.1,

! .
B _ 2 I h W
£ zk o vk (4.1)
whire:

Y.n is the meun speed of the water averaged over the depth, it m/fs;
Feg is tho donsity of wator, in kg
i1 is the water depth, but not including local scour depth, In m;
o] i5 the width of the object, in m;
k iz the shape factor, where

k=144 for an object of sguare or rectangular horizontal cross-section, and
f — 0,70 for an objoct of circular horizontal cross-section,

b s _ . iy

}
=% P --|

Key

1 Current prassure (2
2 Object

3 General scour depth
4 Local seour depth

5 Total scour dopth

Figure 4.1: Pressure and force due to currents
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NOTE 1 F. may be used 10 check lhe stability of bridge piers and cofferdams, ctc. & maore refired formuolation may be
Jsed 1o delerming Ry for he individual projoct.

NOTE 7 The offoct of scour may be taken inte account for the design where relevanl. See 34012 and 1.5.2.3 and
1524

{3) Wheare relevant, the possible accumulation of debris should be represented by a force Fu (W) and calculated
for a rectangular chject {e.g. cofferdam), for example, from:

Fooo k. A

L T 4.2}
whera!

Kacr: i & debris density paramater, in Icg.-"m3

Vigs: iz the mean specd of Ihe water averaged over the depth, in més;

Adan is the area of obstruction presented by the trapped debris and falsework, inm’

MOTE 1 Exprassion (4.2 may be adjusted “or the individual project, taking account of its specific envivanmental condi-
tions.

NOTE 2 The recommendad valug of kuw is 666 kgim®,

(&) Actions due to ice, including Noating ice, should be taken into ancount wheare relevant.

NOTE 1 The actions may be considerad as a distributed load and acting in the direclion of curren: low egqual to the
highast ar lower water lavels, wihickover gives the most unfavourable eftects,

NOTE 2 The loads and water levels may be defined in Lhe Malional Annex or for the individusl projecl.
(7} Actions from raimsater should be taken into account for conditions where there may be co'lection of water such as

ponding effects from, for example, inadequate drainage, imperections of sufaces, defleclions andfor failure of dewa-
tering devices.

4.10 Actions due to atmosphetic icing

(1P Actions due to atmospheric icing shall be taken into account where relevant.

MOTE The representative values of these actions may be defined in the Mational Annex or for the irdividual project,
Guidance may be tound in EN 1883-3 and in 150 12494,

4.11 Construction loads
4.11.1 General
(1) Construction loads {GL) may be represented in the appropriate design situations (see EN 1830, either, as one
single wvariab & acticn, or where appropriate different types of construction loads may be grouped and applied as a
single vanable acticn. Single and/or a grouging of construstion leads should be considered to act simultaneously
with non-canstruclion loads as appropriate.

MWOTE 1 See EM 1000 and EM 1991 for advice on the simultanaity of fon conste acticn and canstruction loads.

MOTE 2 Groupings of loads o be taker into account are dependent on the individual project,

MOTE 3 See also Table 2.2

(2) Construclion leads to be included for considaration are given in Table 4.1.
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Table 4.1 Representation of construction loads (Q.)

Heotes and remarks

MOTE 1; Tho charactorisdo valup
Az Of the uniformly distributed load
ray ke defined ir ke Matioral An-
nis or far the individual projoct.
MOTE 2: Tha recemmiondoed valuc
is 1.0 kNI, Ses also 4.11.2,

MOTE 3 The charactorisic valuns
of the unitammly disributed load and
the concentrated lgad rray be de-
‘ined in the Mational Anncs or for
the individual project. For bridres,
the following values are recom-
rgnced minimum values:

= e = 0.2 kMATE

— bRk = 100 kKN

where fu mray b applicd over a
nemriral arca for detailod desigr.

Mor densities of construction matari
als, moe EN1991-1-1.

MOTE 4: These loads may be de-
finpd for the rdividual projent using
rfomiation given by the supplier.
Lrloss rrorm acourate inforration is
availakle, the loads may be mod-
glled by a uniformly distribuzed lnad
with a recemmerded minimum
characteristic value of e, =09
kM,

A range af CEN design eodes aro
available, for cxampla, spo EN
12811 and far fammaverk and false-
wiark desigr see CN 12812,

Construction Loads ()
Actions
Representation
Type Symbal Description
Parsonngl s Warking perzenncl, s1aff | Modelied as a uniformby dis-
and and wisitors, posaibly tributed load qua and applicad
hand tools with hand tools or other | 10 obtair the mest unfavour-
small site egquipmsent akle oilncts.
Storape of e Storage of moveable Modclled as free actiong and
riavahle items, e.q.; should be reproscited gz
iterms Appropriale by
— Dbuilding and eonstruc-
tion raterials, precast — & uriformly digtributed load
elements, ard Gt
— equipment - a concerrated Inad Fp.
Mon- Chen Mon-perrrarent equip hModealled as tree actions ard
permanent mert in position for use should be represeriled as
equipment during sxecutian, cither; appropriate by
—slatic (e.q. farmacrk
panels. scaftolding, “al- — _ 4 yrjramily distributed load
sewark, machinery, con- Qs
taircrs) or
= during meveimert {e.q.
rravelling ferms, laurch-
irg girders and rosc,
courilenyeights)
Moveable e Mowcable homey ma- Unlass specified should be
ey chirery and equipment, | madelled an information gven
rnachireny LISLIﬂ“}" wheolod ar in the relevart parts of
and tracked, (g.q. cranes, =T AR
ECjuiprr e lifts, vehicles, lift trucks,
power inslalatbons,
jacks, heawy lifting de-
VICES)
Accumula- Cha Accumulation of was'n Taken inta accourt by con-
tion af rmiteria's {e.q. surplus sidering possible mass effocts
waste ma- corstrucion materials, o hatizontal, inclired and
rigls exvavated soil, or demao- vartical elements {SUCh as
litior matcrials) walls),
Londs (e Laads from parts of 4 Taken irta accourt ard mod-
froir parts structure in a temporary | clied accarding to the plannod
o' 4 struc- state (urder execulion) | executicn seguences, irclud-
wureina bifare the final design i1g the censequerces of
lemporary actiors take effact (e.g.  those sequences {e.q. loads
state lads from itingopera and roverse laad offects duc
tions) 1o paricular procosacs of
constructior, such A5 assem-
blage)

Informasion for the deterr ination of
actior:s due to vehicles when not
defined ir the project speciticaticr.
may be cund in BN 1991-2.

Imtorrration for theo dotcrmination of
actions dug o crancs iz given ir EN
[a91-3,

MNOTE 2: These loads may vary
sigrificantly, and owver shor dime
peticds, deparding or types of ma-
trrials, climaric corditionz, buld-up
rates and clearance rates, for ex-
arrple.

Soc alan 4.11.2 [or additional loads
dug to fresh concrate
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(3}P Charactoristic values of construction loads, including vertical and horizontal components where relovant, shall be
determincd according to the technical requirements for the execution of the works and the reguirements of EN 1990,

MOTE 1 Recommended values of wiactors for corstructior loads are given in Arnnex A1 of this standard “or buildings,
and in Arrce AR to EM 1994 for bridges,

MOTE 2 Other types  of gongtruclion 1zads may need to be taken inlo account. These loads may be defined for the indi-
wicdual project.

(43P Horizontal actions resulting from the effects of construction loads shall be determmined and taken into account in
tho structural design of a partly completed structure as well as the comploted structurs.

{5)F ¥When construclion loads cause dynamic effects, these effects shall be taken into aceount.

MOTE Secalsc 3.1 (10) and EN 1930, Annexcs A1 and AZ.

4.11.2 Construction loads during the casting of cancrete

(1] Astions to be taken into account simultaneously during the casting of concrete may include working personnel
with small site equipment (Gh.). formweork and lcad-hearing memeers (O] and the weight of fresh concrete (which
is one example of 0., as appropriate.

MGTE 1 For the density of fresk concrete see EM 1991-1-1:2002 Table A1,

MOTE 2 (Qa, G and G ruy be given in the Mational Annesx

NOTE 3 Recommended valucs of actions duc to construction loads daring casting of concrote (&) may be laken from
Table 4.2, and for fresh concrete from EW 1981-1-1,2002, Takle A1, Orher walues may Fave 1o be defined, for example,

when uzing seli-levelling concrete ar preeast products.

MOTC 4 Leads according 2o (1), (2) and {30, as given in Table 4.2, are intended to be positioned o cauze the maxineum
effects. which may be symmetrical or nat.

Table 4.2 : Recommendead characteristic values of actions due to construction loads during casting of concrete

Action Loaded area ' Load in kNm®
{1) Culside the working area .75 covering (e
e Inside the working area 3m x 3 m 10% of the selfweight of the concrete but not
less than 0,73 and not maore than 1.5

(ot the span length if less)
|nCIUdﬂS {.-J._:h and G::t

i3] Actugl area Selt-weight of Lhe formwork, load-bearirg ole-
ment (Lh and be weight of the fresh concreso
for the design thickness (G4

i i 31 1 7 31
. .
[] [] [] »
o
3ot 3000

{2} Horizontal actions of fresh concrete should be taken into account,
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NOTE See also A3}

4.12 Accidental actions

{1)FP Accidental actions sueh as impact from construction vehicles, sranes, vuilding equipmoent or materials in tran-
sit (2.g. skip of fresh concrete), and/or local failura of final or temporary supports, including dynamic effects, that
may result in collapse of lcad-bearing structural members, shall be taken into account, where ralevant.

MWOTE 7 Abrormal concentrations of buildirg souipment andéor building materials on load-bearing structural members
are rot regarded as accidental actions.

MOTE 2 Dynarric ettects may ke defined in the Matioral Annex or for the indwidual project. The recommerded valie of
the dynarric amplification factor iz 2. In specific cazes a dynamic analysis is noodod.

MOTE 3 Accidertal actiors from ctanes may ba defired for the individual project. See also EN 1231 -3,

(2} The action due to falls of squipment onto or from a structures, including the dynamic effecls, should e defined
and taken into account where relevant,

MOTC The dynamic effects duc to such falls of equipment may be given in the National Annex ar for the individual pro-
ject.

{3) Where relevani, a human impact load should be taken inte account as an accidental action, reprosented by a
guasi-static vertical force.

WOTE The design walue of the human impact foree may Le dofircd in the National Anncsx ar Tor the irdividual projocl.
Examples of valuns are

a)  2,9kN applied aver an grea 200 mm x 200 mm, 1o account Tor stumbilirg effects

by &0 kN applied over an aresg 300 mm x 300 mm, Lo acceunt for falling offects
{4] The effects of the aclions descnbed in paragraphs (1), (2) and [3) above should be assessed to determing the
potential Tor inducing movement in the structure, and also the extent and sffect of any such movemeant should be
determined, with the potential for progressive collapsc assessed.

MOTE: See asc CN19870 1-7.

(5 Accidental actions used for design situations should be taken into account for any changes. To cnsure that the
appropriate design criteria are applied at all times, corrective measures should be taken as work proceads,

(G Firg actions should ke taken inte account, where appropriate.

4.13 Seismic actions

{1} Seizmic actions should be determined according to EMN 1998, taking inte account the reference pariod of the
considered transient situation.

{2) The design values of ground acceleration and the importance fastor 1 should be delined,

MOTE  The design values of ground acceleration and the importance factor 7y may be definad in the National Arrex or
for the individual project.

24



RS EN 1991-1-6:2005
EN 1991-1-6:2005 (1)

Annex Al
{normative)
Supplementary rules for buildings

A1.1 Ultimate limit states
{1} For transient, accidental and seismic design situations the ultimate limit state verifications should be based on
combinations of actions applied with the partial factors for actions ¢ and the appropriata J factors,

WOTE 1 Forvalues of - and wrfaclors ses EN 1090, Arnax A1,

MOTE 2 Representative valucs of the variable action duc to construction loads may be set by the Mational Annex, within
a recomnmmended range of o, — 0.6 te 1,0, The recammended value of ¢ s 1,06 The minimurr recommanded value of

Wy i= 0.2 and it is further rccommonded that valuos holow 022 are not solectod.

MOTE S ) does rot apply ta corstruction leads during exceution.

A1.2 Serviceability imit states

{11 For the varification of sorviccakility limit states, the combinations of actions to be taken into account should be the
characteristic and the quast-permanent combinations as defined in EM 1990,

MOC Forrecommended values of i lactors sea A1 1, Motes 1 and 2.

&1.3 Horizontal aciions

{1)F Further to 4.11.1 {3), horizontal actions resulting from, for 2xample, wind forces and the ellects of sway imperec-
tiong and sway deformations shall be taken inte account,

MOTE: See alzo 4.7 and EM 19902002 3.5(7).
{2) Nominal hotizontal forces (F..0 may be applicd only when such a method can ke justified as apgropriate and rea-
gonable for a paricular case, In such cases, the determined nominal hodzontal forcos should be applied at locations
to give the worst effects, and may net always correspond to those of the vertical [oads.

MOTE The characlerislic values of lhese equivalenl horizonlal lorees may be defined in the National Annsx ar tor the in
dividual project. The recormmended walue is 3 % of Lha vertical loads fram the most urfavouratle combina'ion o actions,
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Annex A2
fnormative)
Supplementary rules for bridges

A2.1 Ultimate limit states

{1} For ransient, accidental and seismic dasign giluations the ulimate limit state verifications should Be performed.
MOTE Forvalues of ;¢ and w factors sec EN 1890, Annex A2,

A2.2 Serviceability limit states

(1) Faor sorviceability limit states the partial factors for actions v should be laken as 1,0 unless otherwise specified
in EM 1991 tg EM 1999, The & factors should be taken as specified in EN 1990, Annax A2,

A2.3 Design values of deflections

{1] For the incremental launching of bridges the design values for vertical def ections (see Figure A2.1) should be
defirned.

a) Longitudinal deflection

k) Differential deflection in the transverse direction

Figure A2.1 : Deflections of bearings during execution fer bridges built by the incremental launching
method

NOTE 1 The design values of vertical deflaction may be defincd in the Maroral Annex ar Tor the individual project. The
recommendead valuas are:

— 110 mm longitudinglly for one bearing, the other bearings being assumoed to b at the thearetical level (Figure A2.1a);

- 125 mmin the angverse direction for one bearing, the cther bearings boing pzsumcd to be at the theoretical level
Firure A2.1b).

MOTE 2 The deflections inthe longitudinal and transyerse directions are congidererd separaichy.

A2.4 Snow loads

(1) Snow loads an idges during execution should be based on values specified in EN 1991-1-3 taking account of
lthe required return poriod {scc Section 3},
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(2} When daily remowval of snow (also on weekends and holidays) s required for the praject and sately measures
for removal are provided. the characteristic snow load should be reduced compared Lo the value specilicd in EN
1291-1-3 for the final stage.

MOTE 7he reductior may be defined in the Naticnal Annex or ‘or the irdividual project. The recommer ded characteristic
valve is 30 % of the chamacteristic value for permanert desigr situatior s,

{=) For the verification of the static equilibriom (EQU), and when justified by climatic condilions and anticipated du-
ration of the construction phase, the characteristic snow load should be azsumed to be uniformly distribuled in the
argas giving unfavourahle action effects and should be equal 1o x 55 of the characterstic value for permancni de-
sign situations resu ling rom EN 1991-1-3,

NOTE The cordiions of application of this rule and the reduced percentage value (x %} may be defired in the National
Annex, The recommerded value for x is 75%,

A2.5 Consiruction loads

{1 For the incromental launching of bridges horizental forces duc to friction effects should be determined. and applied
between the bridge structure, the bearings and the supporting structuras, with dynamic aclion elfocts taken into ac-
count whears appropriate,

{2] The design value of the total horizontal fr ction forces should be evaluated, should ke not less than x % of the
vorical loads, and should boe dotermined 1o give the least favourablo oifects,

WOTE The value of 5 % may e specified in the Mational Annsx. Tre recommerded value iz 10 %.

{:3) The herizortal friction forces at every pier should be determined with the appropriate friction cosfficierts, pne, ard

HTox -
MOTE 1 Treiricior coefficients, i and e may be defined in the Madonal Annow or for the individoal project.

MOTE 2 Unless more accurate values arg avalable srom tests Sor movar ents on very low friction surfases (eg. PTFE
polyctrauorochylerc] the recommended valucs arc ;

- bp-=0

- Lirax= 0,04
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Annex B
(informative)
Actions on structures during alteration, reconstruction or demolition

i1) Characteristic and other represartative values of actions should be determined in accordansce with EMN 1990,

{2) The actual performance of structures affected by deterioration should be taken into aecount in the verification of
the stages for reconstruction or demolition. The investigation of structural conditions to enakle the identification of
the load-heuaring capacity of the structure and to prevent unpredictable behaviour during recenstrugtion or demoli-
tion should he undertaken.

(3) Guidance for the most common actions, and methods for their determination. is provided in seclion 4, How-
ever, 20me construction loads during recanstruction or dermolition may have different characteristics and repre-
sentations from those shown in Tables 2.2 and 4.1. The effects of such loads on all relevant structures under
relevant transient design situations should be ver fied and Llaken into account.

(4] Combinations of actions for various design situations should be as gven in EMN 1820 and its Annexes 41 and
B2

(3] Unless more specific infermation is known the values of » factors recommaended for buildings in Annex Al
and EM 1980 Annex Al and for bridges in EM 1990 Annex AZ, may be considered in the design for transient
design situations. :

(6) All imposed loads. including traffic loads, should be considered if part of the structure remains in use during
its reconstruction or parial demolition. These loads may vary at different transient stages. Traffic loads should
inzlude, Tor cxample, impact and horizontal forees from vehicles, wind actions on vehicles, and aercdynamic ef-
tects Trom passing vehicles and rains where relevanl.

(71 RBeduction of traffic loads from their final design wvaluss should not be made unless the shructure is maonitored
and reqularly supervised to an appropriate level,

(8] The reliatylity for the remaining structure or parts of the structure under reconstruction. partial or full demalition
should be consistent with that considered in the Eurccedes for completed strugturcs or parls of structures.

(9] The actions due ta the works should not adversely affect neighbouring structures by, for example, removing or
irmposing loads that ray cause instability.

{10) Construction loads specifc for reconstruction ar demelition should be determined taking into account, for ex-
ample, melhods and arrangaments of storng matenials, the techniques used during reconstruction or demottion,
the execution system and the particular stages of work., Censtruction loads during reconstruction or demelition
may also include the effects of storage from demelished or removed materials and/or dismantled elemonts, includ-
ing horzantal actions,

{11) Dynamic effects should be considerad where it is anticipated that activities during reconstruction or demaolition
will cause such effacts.
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