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Foreword

This document {EX 1991 1-1:20027 has been preparcd by Technical Commitiee
CEN/TC 250 "Srrueiural Eurocodes”, the secretariat of which is held by BSL

This Lurapean Standard shall be given the status of a national standacd, either by
publication of an idenlical lext or by endorsement, at the latest by Oclober 2002, and
confTicting national standards shall be withdrawn at the latest by March 2010,

CENSIC 250 18 responsible for all Siruetaral Evriwodes.
Lhis documen! supersedes ENV [991-2-1:1995,
The annexes A and [ are informative.

Avcording 1o the CEN/CENLELEC Tnternal Resulatons, the nalional standards
oreanizations al the following countnes are bound w implement this CEuropean
Standard: Austria, Belgiom, Crech Repubdic, Denmark, Finland. France, Germany,
Greece, Teeland, [rekand. Ttaly, Luxembourg, Malta, Metherlands, Narway, Portugal,
Spadn, Sweden, Switzerland and the United Kingdom.

Background of the Furocode programme

I 1975, the Cornmission ol the Luropean Community deeided on an action programnie
in the field of construction, based on article 93 of the Treaty. The ohjective of the
progranume was the elirnination of technical obstacles ta trade and the harmonisation af
technical specifications.

Wilhin this action progromme, the Commission took the inltiative o establish 4 sel of
harmonised techmical rules for the design of construction works which, in o first stage,
would serve as an altemative ta the national roles m force in the Momber Stalcs and,
altumately, would replace them,

Fou fifteen wvears, the Commission, with the help of a Steering Commities with
Represertanives of Member Slales, canducted the development of the Lunocodes
programume, which Jed to the first generation ol Elropean codes in the 1980s,

T 198D, (he Conunission and the Member Stares of the BU and EFTA decided. on the
basis ol an agreement’ hetween rhe Commission and CENL 1o transfer the preparation
and The publication of the Guroendes o CFEN through 4 serics of Mandales, o arder 1o
provide theny with o future sloius of Luropean Standard (EXNL This links de fucto the
Eurocades wilh the provisions of all the Council’s Dircctives andfor Commission’s
Decislons dealing with Furopean standards (e.g. the Council Directive 89/106/LEC on

Az loetwcen the Conndssion of the Earopean Commnntizs mnd the Buropean Connddze T Sonidardisain: 10BN
concesting the work an LU RCHIGDES for thesdesgn ol Tuilding st sivil engineecing worke (BCCEMRSRS
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construction praducts CPD - and Council Dircetives D3/370LEC, 92/50/FEEC and
ROAHGEEC on public works and services and gouivalent CFTA Directives initiated n
pursuil of setting up the intermal market).

The Structural Curocode programme comprises the tollowmng standards  generally
consisting of o number of Parts:

EX 1990 Furocode - Basis of Structoral Destan

F™N 1991 Furecode 1 Actions o1 structures

LN 1992 Curocode 2; Design ol concrete SIUctires

EN 1993 Eurocode 3: Design of sieel struclures

EN 1294 Furcode 3 Design of conposite stecl and concrete strucires
CN 1995 Curocixle 5: Diesign of rimber stmctures

EN 1996 Emacods 6: Design of masonry struchres

EN 1997 Furocode 7: Geolechnical design

LiN 1995 Eurccode 5: Design ol siructures lor carthyguake resistance
EN 19599 Eurocade 9: Liesizn of aluminiwm struclares

Furocode standards recognise the responsibility of regulutory avthaorities in each
Member State and have safepwarded their right to determine values related w regulatory
safely matters at nutional level where these continne to vary from Siate to State.

Statns and lield of application of Eurocodes

The Member States of Lhe EU and EFTA recognise that Euracodes serve as relerence
docments Jor the following puposes:

- a5 a means [ prove eompliance of building and ¢ivil engincertng works with the
essential requirements of Council Directive 89/106/EEC, particularly Essential
Requirciment N7 — Mechanical resistance and stability — and Essenual Requirement
22 — Safety in case of fine |

— @ basis for specifyving contracts for constmetion works and related engineering
SCLVILES |

— as g framework Tor drawing up hammonised technical specifications fov construciion
privducts (ENs and B TAs)

The Burocodes, as far as they concern the consiruction warks themisclves, have o direct
relationship with the Interpretative Docwments® referredd Lo in Article 12 of (e CPD,
although they are of u different nature from hanmonised product slandards’. Therelore,
technical aspects arising from the Ewrocodes work need 10 be adecuately considered by

“Avvedizg o Art L% of Qo CFD, the ssential requincirsie (ERapahall b given concrete i in intspretativ docuincus fin
Lhe creenon of the pecessery links berwsen the casonuiel requiremanes anil the mauadotes S baomonised EYs angd ETAG ] As.

1
Acenmiing t Ak L2 ol the CPI the incrpesianve docamenrs shall

al v eone e e we the eaenlia’ mgerameas by hauscsising the reominglogy awod e echmcal basss and indicating clses or lewel-

Tt e b 07 s L el nectisaly

T dnchense moerlie=ds of vozrelating ricse coassss o Tevels of tequmemenr with e fechuical specifizaiins, ez aeabiods ol caleudadon and

at preol. wehmcal ks for projoet desizn, g, ;
U1 s a4 st o the catollishaenn of harnenises srandands and posde s nes T Eorcpens rsehateal appaeeal-,
The Banveowies, de oot play asimilar rbe inohe pedd oc the BR D al a par ol FIE 2,
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CEN Techoical Commnllees and/for EOTA Working Groups working on product
standards with o view 1o achieving [wll compatibility of these technical specifications
with the Lurocodes,

The Turacode standards provide commaon stroctural desizn rules for everyday use tor
the design of whole siructures and vomponent products of bath a Lraditional and an
innovative natre. Unusual forms of construction or design conditiony are not
specifically covered and additional expert consideralion will he required by the designer
in such cases.

National Standards implementing Enrecodes

The Nutional Standards implementing Eurocodes will comprise the foll texr of the
Eurneode (including any annexes), as published by CEN, which may be preceded by a
National title page and National Toreword, and may be followed by a National anncx.

The MNatonal annex may only contain information on those parameters which are Telt
open 10 the Curocode lor national choice, known as Navonally Determined Parametors.
to be used for the design of buildings and vivil engincering works 1o be constructed in
the counlry concernad. Le,
— wvulues andfor classes where alternatives are given i the Eureende,
values to be used where 4 symbol only is given in the Forocode,
counliy specitic data (geographical, climalic, ete.), ¢.g. snow nap,
the procedure Lo be used where allermative procedures dre given in the Curocode, -
1t may also contain

decisions on the application of informative gnnexes,
- relerences to aon-contradictory complementary  inforrmation o assist the user o
apply the Eurocode.

Links between Furocodes and harmonised technicul specifications (FENs and
ETAs) for produscts

There 15 a4 need [or consistoney belween the harmonised wehnical specificutions [or
construction  priclucts and the technical rules lor works” Vurthermore, all the
wnforrnation accompanying the CE Marking of the constmction products which refer to
Burscodes should clearly mention which Nulionally Determined Paramcters have been
laken into aceoul.

Additional indormation speeific for EN 19491-1-1

EN 1991-1-1 gives design guidance and achions for the struclwral design of buildings
and civil engloeering works, including he Tollowing aspecis:
— densities ol cunstroction malerials and storcd matenals
— sgll-weight of construction clements, and
nnposed loads [or buildings.

s A AL ans] Ak 12 ol he ORI g well asclavees 324 4 30 04 Zaml 3.2 ol D],

&
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EN P99 -1-1 s inrended for clients, desianers, contractors and public authorines.

BN 1991-1-1 is intended to be wsed with EN 1990, the other Parts of EN 1991 and TN
19692 1 EN 1994 for the design of structures,

National anoex foe EN 1991-1-1

This standard gives allernative procedures, values and ceeommendations for closses with
noles indicating where Natiomal choiges have o be made, therelore the Natiomal
Standarcl implementing EN 1991 1 | should bave u Nalional Annex contalning all
Nationally Determined Parameters to be vsed for the design of buildings and civil
engineering works o be constrocied 1 e relevant coantry.

National choice is allowed in BN 199 1-1-1 through:

<y — 2.2(3),

3.2.3(11t0 5.2.3(5),
- 63 L1ICIP (Table 6.1),
— 6.3.1.2(1%P (Table 6.2),
- AL &,
— 6322(NP (Tuble 6.4,
— 633201 {Tuble 683,
— 6.3.4.2(13 {Tablc 6.10)
— AL Table 6,12y ¢
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Section 1 General
L1 Seope

(1y BN 199 1-1-1 gives design guidance and aclions Tor the siraeiural design of buildings
and ¢ivil engineering works including svne geolechmical aspects for the lollowing
subjocts:

- Bengines of construction materials and swored materials;
- Sell-weight of construction works,
- lmposed loads for buildings.

{2y Scotion 4 and Amex A give nominal values Tor densities ol specific building
malerials, additonal materials for bridges and stored maccrials, In addition for specific
malerials the angle of repose 18 rovided.

{20 Section 5 provides methods for the assessmenl of the characteristic values of sell-
welzght of construction works.

(4 Sectiun 6 gives churacleristic values ol imposed loads for floors and roofs accarding
Lo category of use 0 the tollowing arcas in buildings:

- resldentlsl. secial, commercial and adimmstraton arcas:;

- garage and vetnele wrailie arcas;

- areas (or storage and indwostrial activities;

- ol

- helicopter landing arcas.

{3) The loads on traffic arcas given In Section O reler to vehicles vp to a grass vehicle
welght of 160 kN, The design for traffic arcas for heavy vehicles of more than 160 kN
orpss weight needs 1w be agreed with the relevant aurtharity, Further information may be
abtained from LN 19491-2,

{6) For barriers or walls having the functon of hamicrs, horizonial forees are given in
Section 6. Anncx 13 gives additional guidance for vehicle barricrs o car parks.

NOTE Fovess due fe vehiclg impicy e specifed in Bl TS 17 angd EN 194123

{7 For lhe design silvations and ellecls ol actions m silos amd lanks caused by wuler or
other materials see EN 19491-3,
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1.2 Mormative References

This Furopean Standard incorporates by dated or undated reference provisions from other
Publications. These normalive references are cited at the appropriate places in Loe text and
the publicutions are listed hereafter. For dawed relerences, subscquent anendments Lo, or
revisions of, any of these publications apply 1o this Luropean Standurd only when
meorporated in it by amendment or revision. For undated references the Lnesl edition of
the publication referred to applics (ncluding amendmenis ).

ML | The Furacodes were publishod as Faropean Prostandards. The following Donopean Standards,
whiicl we publishid or o preparation we cice in noomative clases :

EN 19494} Eurocode : Basis of Structural Desizo

EN 198]-1-7 Eurccode 10 Actions on siructures: Part [-7: Aceidental actions from
npait dnd explosions

FEmN 1981-2 Furocode 1: Actions on struciures: Part 2:Teailie loads on bridges

EN 19913 Lorocode 1 Actions on structures: Parl 3: Acrions induced by crunes
and machingry

FN 1941 4 Eurocnde |2 Aclions on structares: Part 1: Actions in silos and Lanks

MOTE ® The BEurocodes woere published as weopean Prestandacds. The folknwing Buropean Standards
which are publizshed v in preparaticen ace cied in NCTTES 1@ normative ¢lauses

EM 1991-1-3 Furocode 1 Actions on stroctures: Paet 1-3: Snow loads
EN 199]-1-4 Furocode L2 Actions on structures: Part -1 Wind actions
EN1991-1-0 Furocode 1:Actions on structures: Part 1-6: Aclions during excoulion

1.3 Distinction between Principles and Application Rules

{1y Depending on the character of the mdividual clanses, distinetiom is made in this Part
Brelwesn Principles and Application Rules.

{2) The Principles comprise:

- meneral statements and detinitions for which there is no allemative, as well as
- requiremenis and analytical madels for which no alemative Is permitted unless
specifically staled.

(3) The Principles are identified by the leter Polollowing the puragraph nunber.

i4) The Application Rules are geocrally cecognised riles which comply with the
Principles and satisty their requirenments.

(31 Teis permissible to use allernative design rules difTerent from the Applicalion Rules
2iven in EN 1291-1-1 for works, provided that it 18 shown that the allernalive rules
aecord with the relevant Priociples and are at leasl equivalenl with rezavd o the
strucioral safely, serviceability and durability which would be expected when using Lhe
Euracodes.

MOTLE I wn allermitive design rule s subsinaled for an Applicaton Bule, the resulting design canst be
clatmed W be wholly w acowrdance wich BN L991-1-1 gltheogh the design will remado i accordance with
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the Principlea of EX 199 1-E-1. When TN 199 0= 1) is wsed o respect of o propenty listed inan Aonex £ ol
A progluct standard o1 wn LEAG, the mse of un alternative desige rale may ner ke accepiahle e (E
making.

{6} In this Part the Application Rules are 1dentificd by o number in brackets, ¢.g. as this
clause,

1.4 Terms and deflinilions

For the purposes of this Eoropean Standard, the terms and delimitions given in 180
2394, 180 38YR. SO 8930 and the following apply, Additionally for the purposes of this
standard a basic st ol eems and definiuons is provided o EN 1990, 1.5,

14.1

bulk weight density

the bulk weight density 15 the overall weight per unit volome of 4 muterial, tncluding o
narmal distribution of miceo voids, voids and pores

MO T i cveryday wsaee this lerm 1s fragnemly whbreviaed o “densin pahich s siriety mass per il
wolume.

1.4.2

angle of repose

the angle of repose v the angle which the natural slope of the sides of a heaped pile of
loose material makes 1w the harzontal

1.4.3

vrass weight of vehicle

Lhe gross weight of @ vehicle includes the sell-welpht of the vehicle wgether with the
maxinum weigh! of the goods it is permited to carry

144

structoral ¢lenmients

stractural elemenls comprise the primary siructeal frame and supporting stiuctures. lior
bridges. struciural elements comprise girders, structoural slabs and elements providing
support such as cuble stays

1.4.5

non structural elenwnts

non struglural elenents are Those that include complenon and finishing elements
connecteil with the stmcture. including road surfacing and non-steactural parapets, They
alsa include services and machinery fixed permanenltly (o, or within, the structure

Hi
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1.4.6
partitions
non foad bearing walis

1.4.%

movable partitions

movable partiions we those which can be moved on the floor, be added or removed o
re-huill at anciher place

1.5 Symbols

{11 For the purposes of this Buropean standurd, the following symbols apphy.

WL The ntadion nsed is based cn 1500 3808 PO07,

(27 A basic lisl of symbols 15 provided in TN 1990 clause N6 and the additional
natationy below are specific to this part of EN 1991,

Latin upper cuse letiers

A loaded arca
A hasic arci
ih charagterishic value of o viriable concentrated load

Feetimr fower case letfers

£x welght por onit avea, or weight per unit lengh
b} nuniber of sloreys
i, characteristic value of a aniformly distribured load, or line load

Fower case Creek leilers

f¥a reduclion Tuctor

£ reduction faclor

¥ bulk weinht density

@ dynaric magnification Tactor

i facior Lor combinatiom value of o vanahle action, sec table A1 ol BN 1990
¢ angle of reposce (degrecs)

il
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Section 2 Classification of actions
2.1 Sell-weight

(1) The sell-weight of construction works should be classilied as a pormanent Nxed
action. sce EN 1990, 153 and .11,

{21 Where this sell~weight can vary m time, i should be taken nlo aceount by the upper
and lower characteristic values [see EN 1990, 4. 1.2), However, in some cases where 1] 1s
free [e.g. tor movable parlitions, see 6,.3.1.2(81), il should be treated as an additional
imposed load,

NOTE This applies in pacticular when the "permanent™ acoons miy be favourable,

(3P The louds due Lo ballast shall be considered as permanent actions and possible
redistribulions of hallast shall be taken into account inthe design, see 322 (11 and (2).

()P The carth loads on roals and erraces shall be considered as permanent actions.

{51 With regard to 2,131 and 200, the desien should consider varialions in
moisture coptent and  variation in depth, that may be cansed hy unconrolled
accumuliation during the design lile of the strocture,

NGIT For detalled information on carth prossuces see Bl 1007,
2.2 Impesed loads

(P Tmposed loads shall be classilicd as variable free acltiuns, unless otherwise
specilied in this standard, sec EN 1990, 1.53.3 and 4.1.1.

MEYLE Fror mypmossced Toasds on bridgey see BN 19W1-2

127 When considenng the accidental desigh slluation where impact trom velicles or
accidental loads from machines may be welevanl, these loads should be taken from EN
1991 -7,

33 Lmposed lowds should be taken into account as quasi-static aclions (see BN 1990,
1.5.2.13), The load models may inchwde dynanne effects if there 15 no risk ol rosonance
or gther signilicant dypamic response of the strocture. sec BN 1992 o EN 1999, If
resananee eftects from syncronised rythmical movement of people or duancing or
Jumping may be expected, the load madel should be delenmined lor special dynamic
analysis.

MOTE The procedure i be gsed muy be given in e Nitional aones.
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(4) When considering forklifts and helicopters, the additional loadings due 1o masses
and merlial forces caused by tluctuating celfeets should be considered. ‘These effects are
Laken ulo acceunt by a dynamic magnificalion Gaclor @ which is applicd o the stalic
load values, as shown in capression (630

{37 Actions which cause siznificant acceloration of the siructure or structural members
shall be elassilied as dynamic actions and shall be considered wsing o dynumie analysis,
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Section 3 Design situations
2.1 (zeneral

(LIP The relevant permancnt and imposed loads shall be determined Tor cach design
situl1om wenlihed in accordance with EN 1990, 3.2.

3.2 Permanent loads

{13 'The total self-welzht of structural and nom-structural members should be laken o
account In combinations o aclions s a single action.

POYUTD S BN 1990 Lable 41,2 (R} Nate 3

{29 For accas where it is inlended w0 remaowe or add sieneioeal or noo-siructural clements,
the eritical Joad coses should be luken inte account in the design.

{3) The sell-weight ol new coatings and/or distribution conduits thil are iniended w be
added after execution should be tuken into account in design siluations {see 3.2).

(41 The water leved shall be tuken inte account [or the relevant design sitoations.
MNEFTR Hee BN O19u7.

{5) The sowree and moisture content of bulk malerials should be considered in design
siwations ol huildings used for storage purposes.

NG The values tor the densities provided in Annes A oaee for materials o the dry stane,
3.3 Lmposed loads
331 General

{(11F For areus which are intended to be subjeeted to different categories of lowdmgs the
design shall consider the most critical load case,

(20F In design sitations when imposed loads el simultancously with other variable
aclions (c.p actions induced by wind, snow, cranes or machinery), the totab imposed

loads considered in the load case shall be considered as a single action.

{3 Where the number of Toad viwiations or the efleets of vibrations may cause Taligue, o
fatigue load model should be cstablished.

{<) Lar structures susceptible Lo vibrations, dynamic models of imposed loads should be
considered where relevunl The design procedure s given in EN 1990 clause 5.1 3.

14
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3.3.2 Additional provisions for buildings

2 (1} On roofs {purticolarly for category H rowls), imposed loads, need not he applicd
in combination wilth either snow loads and/or wind actions.

(2)P When the imposed lead s considered as an accompanying action, in accordance
with EN 1990, only one of the two lactors g (BN 1990, Table A1) and oy (6.3.1.2
{117y shall be applicid.

(31 For dynamic loads caused by mrachingry see BN 1991-3,
(17 The imposed loads o be considered for serviceability limat state veritications should

he specificd in aceordance with the service condilions and (he reguircments congerning
the perlormance of the structure.
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Section 4 Densities of construction and slored materials
4.1 General
(13 Charactensue values of densitics of construction and stored matenials should be
specilied. Mean values should be nsed as characterisie values. See however 41027 and
4.1¢3%,
NU'TL Annex & gives iean voloes o densitics and anales of repose (o stoced manerials, Wheo o rangme
s given iris wesomed it the mean value will be highly dependent an the souree of the marerial and may
T seleced considering cach individua) preject.
{2y For materials (e.g. ncw and inmovanve materials) which are nol covered by the
Tables in Annes A, the charactenstie value of the density should be determined n
sccordance with BN 1990 clause 4.1.2 and agreed for each individoal project.
{3y Where materials we used with a signiticant scaller of densities eg. due to their
souree, water content ote, the characteristic value of these densities should be assessed

in accaordance with EN 1990 claose 4.1.2.

{4) If a religble direet asscssment of the densilies s carried oul, then these values may be
msed.

NEYPL LM 1990 A 12 oy b used.
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Section 5 Self-weight of construction works
5.1 Represeniation ol actions

1) The self-weight of the construetion works should in most cases, be represented by a
single characteristic valae and be caleulated on the basis of the nominal dimensions and
the characteristic values ol the densities,

{23 The scll weight of the construction works includes the structire and non-structural
clements wncluding fixed services us well as the weight of earth and baltast,

(3 Non-stroctural elements inelode:
- rooling
- surfacing aned covenngs ,
- panitions ang linings
lund raits, salety barviers, pavapets and kerby |
- wall cludding ;
- suspended coilings
- thermal insulation
- hridge furniture:
- fixed services (see 50,0470,

NCOE For infonmstion on fixed machinesy see LN 199123, Dor adhee industrisd equipoent (e, sales) the
munalaciurer shaoold be comswlred.
id) Fixed services include :
- equipments Tor Lt and mosing stairways ©
- heating, veniilating and air conditioning cquipment ;
electrical equipment.

- pipes withour thelr contents ;
- cuble trunking and conduits.

(3}P Louds doe to movable patitions shall be reated as Imposed Toads, sce 5.2.2023P
uncl .3.1.208),

5.2 Characteristic values of self-weight
5.2.1 General

{ 1P The determination of the charactensiic values of seli-weisht, and of the dimensions
and densities shall be e accordance with EN 199G, 4.1.2

(23 Nominal dunensions should be those us shown on the drawings,
5.2.2 Additional provisions for buildings

(1} For manofaciored clemets sueh as flooring systoins, Tacades and ceilings, lifts and
equipment for buildings, data may he provided by the manulacturer.



ES EN 199L-1-1:2002
N 1981-1-1:2002 (E)

(2P For determining the effect of (he self-weight due 10 movable partitions, an
equivalent uniforndy distributed load shall be used and added 10 the impesed load, sce
6.3, 1.2 (8.

5.2.3 Additional provisions specific [or bridges

i 13 The upper and Tower characteristic valaes of densitics for non structural parts, such
a% hallast on railway bridges, or fill above buried struoctwres sach as culverts, should he
taken il account 1 the malerial s expected 10 consolidate, hecome salurated or
otherwise change is propariies, during usc.

MOLL Soiahle valoes mone be given in the Mallonal unpes,

(21 The nominal depth of ballast on rallway bridges should he specifiad, To determine
the upper and lower characleristic values of the depth of balkia on pailway bridges a
deviation fron the nominal depth of = 30 % should be taken inwo account.

KO A anitable valoe may e given inihe Nationol annes

{3 'lo delermine the gpper and  Jower characlenstic valucs of sell-weight of
waterprooling. surtacing and otlier coatings for bridges, where the variabality of the
thickness may be high, a deviation of the total thickness Front the nominal or other
specified values should be taken into account. Unless oiherwise specified, this deviation
should be taken equal to + 20 % i a post-exceution coating is neloded in the nominal
value, and to + 40 % and — 20 % if such a coating 1s not included.

NOTE Svitable spesificaions may he given In the Nutonal annes.

(4) For the sell-weight of cables, pipes and service ducts, the upper and lower
characicristic values should De taken into account. Unless otherwise specified, a
deviauon from the mean value of the self-weight of £ 20 4 should be tiken nto
docoont.

MOTE Suwitable specilieaions may be given inhe Nallogal sancs, See also BN 1O 41204

(531 For the sell-weight ol other non stiructuval elements such as ¢

- hand rails, salety barrlers, pacapets. kerhs and ther bridge Ninilore,

- Jointsflasleners,

- vold formers,

Ihe characlensiic values should be taken egual to the nominal values uildess otherwise
specified.

NOIE suicable specifications meay ke given in The Matkonh anmex, Ancalbveance for voilds Dbling with
waler may b mile depaoding en the project.
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Section & LIimposed loads on buildings
6.1 Representation of actions

(1) lmposed louds on buildings are those arising [om oceupancy. Values given in this

Section, inclade:

- mormal use by persoms.

- furmiture and moveable objects {c.g. moveable patitions, slovage. the contents of
conlainersy;

- vohicles;

- anticipaling rare events, such as concentrations of persans or of Turnituee, or the
moving or stacking of objects which may ocowr during  reorganization  or
redecoration.

{27 The 1nposed toads specilicd i s part are maodetled by uniformly disiribuled loads,
linc loads or concentrated loads or comblinations of these loads.

(31 For the determination of the lmposed laads, floor and roof wreas in boildings should
be sub-divided into calegories according 1o their nse.

{43 Heavy cquipment {e.g. in communiul kitchens, radiology rooms, boiler roomms ele) arc
not included in the loads given i this Section. Louds Tor heavy equipnient should be
agreed between the client and/or the relevant Authonity.

6.2 Load arrapgements
#.2.1 I'teors. beams and roofs

{1y For the design of a floar struciure within onc sliwey or 4 roof, the imposed  oad
shall be Lakeo inty uccount as a free action applicd at the most unfavourable parl. of the
milngnee arca of the aclion effeets considered.

{2) Wherz the loads on olher storeys are relevant, they may be assumed to be disiribuled
uniformly (Tixed actions).

(3P To ensure o minimum local resistance ol the floor structure 3 separate verificaion
shall be perfommed with a concentrated load thal, unless staled otherwise, shall o be
combined with Lhe uniformly distributed loads or other variable actions,

{1y Imposed Toads from a single calegoiy may be reduced according W the arcas
supported by the appropriate member, by a reduction Jactor q, according o 6.3.1.2{101.

6.2.2 Columns and walls
i1 For the desizn of colunns and walls, the mposed load should be placed at all

unfavouwrable locations.

NOTE The Nwional Apbes may inrodyce further simplifving ndles, Tt @6 eoommendad thar the
masiinwn axial foree may be calealded agauming the Wwial imposed load oo the Coar o each soory
Lo he wniformly disiribuied G50
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(27 Where imposed loads from several storcys act on columng and walls, the 1otal
pnposcd loadys ray be reduced by o factor e, according (0 6.3, 1.2(1 1) and 3.3, [(2)P.

£.3 Characteristic values of Imposed Loads
6.3.1 Residential, social, copmmercial and administration areas
6.3.4. 1 Categories

(1P Areas im residential, socid, commercial and adimistration buildings shall be
divided into categoricy weording w thale specihe uses shown in Table 6.1,

(2)P Independent of 1his classifcation of arcas, dynamic effects shall be considered

where it is unticipated that the cecupancy will couse sipnificant dynamic effects (see
2.2{3y and (P,
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Table 6.1 - Categories of use

Category

Specific Use

Examplc

A

Arcas tor domestic and
residential acnvities

Eaoms in residential buildings and houses,
bedrooms and wards in hospitals;

bedrooms in horels and hosiels kichens and
tolots,

Office areas

Arcas where people may
congrepate  (with  the
exception ol areas defned
under catceory A, B, und
DY

C1; Areas with tahles, cte.
c.noureils in schools, cafés, ceslauranty, dining
balls, reading roems, receptions.

2: Areas with fixed scars,

c.e. aceas o chorches, rheatres or cinctnas,
comforenee rooms,  lecture halls,  asscinbly
halls, waiting vooms, railway wailing rooims.

C3 Ayeas  without obstacles
people. eo. arcas in muoscuins, exhibirion
rooms, ¢te. and access arcas in public and
adminisiration  buildings,  hotels,  hospitals,
ratlway station forccourts.

lor moving

Cd: Aveus with possible physical aclivilies.
e dance halls, gymoastic roams, stages.

C35: Aveas susceplible to large crowds, c.g. n
buildings lor public events like concert halls,
sports balls incloding stands,  lerraces and
access dreas and vailway platforms,

Shopping arcas

D1: Arcas in general vetail shops

D2: Arvgas in deparlment staves

] . [ . .- . . . . [ . .
? Atention iy drawn o 6,3.1,102%, in particular Tor C4 and C3, See EN 1990 when dgnumic elTocis need o be
colisidered. For Curegory B, s2e Table 6.3

MOTE 2 See 0,32 For shrage or indostrial activity

NEFIE T Pepending cnorheic anticipated wses. ans [hely to he caregarized a6 €2, O3, C4 muy ha calegnrisadl
as C3 by decision ol the elivnt andfor Watiosal aooes.

WOTE 2 The Natonal annex miy provide sub eotegorios w A, B OV o U5, T ] and B2

6.3.1.2 Values of actions

{1}F The cateporics of loaded ureas, av specificd in Tabie 6.1, shall be desizned by using
characteristic values g, (unifonnly disributed load) and € (conceniruted load).
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NOTE Values For g, and €3 ate givenin Tahle 6.2 belew. Wlere a runge s given oy this table, the value
migy b osel by the Maticosl annes, The recommended valves, imaended for sepurne application, are
undarlined. &y, s intended Lor determinatmn of peneral eftects and & for local efects, The National annax
gy deline ditTerent condiuvns of vse of this Talble,

Tatde 6.2 - Imposed loads an Noors, balconies and siairs in boildings

Categortes of loaded areas q h
[N#m’] [kN]

Ciulegory A

= Flovrs 151020 EHERTSREH ]

- Stairs Skt Tl 0

- Balconics a4 20030

Calegory B RALEIRNY, 31045

Calegory C

- 20t An A0 a0

- Il 40 23170 LN

-3 A oAt A0 70

- 4510530 3Awin
A SNn s LS ds

categary 1)

-, A0 L 543 33w 0 h

. 40010 54 3.5 T4

{23 Where necessary ¢, and €, should be increpgsed in the design (eg. for stairs and
balconies depending on the pecupancy and on dimensions).

{3) For local venications a comeentrated load ) acting alone should be taken into
account,

(4 For concentraled lowds [votn slovage racks o from lifting equipment, €, should be
delermined (o 1he individual case, see 6.3.2.

(31 The congentrated load shall be considered 10 ucl al any point on the (oo, baleony
o stairs over an area with a shape which is appropriate Lo the use and lorm of the floor.,

SOTL Tl shupe vsay normally be assumed a3 o sopuare with o widoh of 50 nome See wlua 0.3.4.21d)

(0P The vertical Loads on Floors doe Lo rallie of Tockhils shall he taken ito account
aceording to 6.3.3.3,

(TP Where [Noors are subjecled te multiple use, they shall he designed Tor the most
unfavourable category of loading winch produces Lhe highest effects of actions ic.g.
forees or dellecnont in the member under consideration.

{8} Provided that a floor allews a lateral disiribution of loads, the self-weight of
maovable partitions may be taken into account by o uniformly distributed load gy which
should be added o the imposed loads of floors obruined from Table 6.2, This delined
uniformly distributed load is dependent on the self-weight of the partitioms ay (ollows:
for movable partinions with a sellweighl < 10 kN/m o wall lengthy ¢ =05 kN
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FEn — [or movable partitions with a sell-weight = 1€ 2,0 KN/m wall length: gk =0.8 kNfm?;
— for movable partitions with a self-weight =2 € 3.0 kN/m wall length: ok =1.2 KNAWEFE]

{9y Lleavier partitions should be considered in the design taking account ol
the locations and divections of the partitions;
— the stroctural forme of the floors,

FER 100 Tnoaccordance with 6.2.1(4) a reduction factor we may be applied o the g values
fon irmposed Toads Tor Qoors (see Table 6.2 and subclauses (8] and {99 wd lor avcessible
roofs, Category I (see Table 6.9).

CCONOIT 1 The recomenemled value Tor the reduclivm fachor g, tor catepories A to D b5 dererminad as
follows AT ]
5 A{]-
O — 4in bt ——=L0
7 A
witl the restricrion for caleporiss Cand D a3 (LG

(1

wlwre:
g dw The Tactor aceording to B 1990 Annes AT Table ALl
As o= Hpim?
A iy the Toadel urea
MOYTE 2 The Malional Aanex may give an alternative method,

(1) Tnoaccordance with 6.2.2(2) and provided that the arca is classified according 1o
tahle 6.1 o the calegoriss A to 1, for columns and walls the wtal inposed loads from
several sioreys may be moltiplied by the reduction factor o,

NOYLUE " The recommended values for o, e glven below,

2 - in=2y ;

g, ———tl (5.2)
i

whete:

ao i the number ol storers 4 20 ahove the Toaded souctural elenents from the same calegory,

w8 inaccordmes with BN 1990, Apnex AL Tahle A1.1.

MOTL 2 The Mationa] annes mae mive an jlisrmagive machogl,
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6.3.2 Arcas lor sterage and industrial activities
a.3.2. 1 Categaries

CIPP Accas for storage and industrial activities shall be divided nto the two categories
according to Lable 6.3,

Table 6.3 -Cutegorics ol storage and industrial wse

Calcpory Specific use Exampls
El Arcas suscepuble to Arcas [or storage use Including slorge of
accumnulation of goods, Books and olher documenis.
incloding accoss arcas
E2 [ndustrial use

6.3.2.2 Yalues for Actions

{ 1P The leaded areas, calcgorizod as speciticd in Table 6.3, shall be desimned by using
characteristic vulues gy (unitormly distributed load) and Gy (concentraled load).

MO Reconmmended vatoes for ¢, and 04 wre miven o Table 64 beloe The valoes may be changed it
necessary according Lo the s dsee Table B0 amd Annex A tor the particular progeet or by the National
anncx. ¢, 15 intendecd for derermination il general ellTects and Gy Tor locul offeens. The Rational annex may
defiae diffeesnt congditions el use ol Table 6.2

Table 6.4 - Tmposed loads on Hioors doe Lo storage

Cutegories of leaded areas in £,
[KIN/in’] [EN]
Caterory |1 1.5 T

(2)P The characteristic value of the imposed load shall be the maximum value Laking
account of the dynamic cffcers iF appropriate. The loading arrangement shall be defined
sa that it produces the most unfavourshle conditions allowed in use.

WOV Lo lansient desigh sitoacions dug to insiallaien and reinsiallation of iachines, producion wns
ete, ouidance is given in EM 1991 | &

{3} The charactenstic values of vertical loads in storage areas should be derived by
lakimg 1l account the density and the upper design values for stacking heights. When
stared moaterial exerts horizontal forces on walls ete., the horiromial Torce should he
deterenined in accordance with EN 1991-4,

NOTE See Amnexs A Tor densilics.

{41 Any elfects of filling and emptying should be taken into account.

(3 Loads Foo stomage areas [or books and ohier documents should be deterouned fram
the loaded area and the height of the hook cases using the appropriate values tar density.
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(0) Lowds in Industrial areas should be assessed considering the inlended use and the
equipment which s to be installed.  Where equipment such as cranes, moving
machimery cre. are 0 be installed the effects on the struciure should be determined in
accordunee with EN 199 ]-3

(7) Actions due (o forklifts and transpart vehicles should he considered as concentrated
loads acting together with (he approprisle imposed disteibuted louds aiven in Tables 6.2,
6.4, and 6.5,

6.3.2.3 Actions indnced by forklifts

{13 Coriclifts showld be classiBed in 6 clusses UL | o FL 6 depending on nel weighl,
dimensions and hoisting loads. see Table 6.5.

Table 6.3 - Dimensions of lorklift according Lo classes I1].

| Class of Net Hoisting | Width of Overall Overall
Forklitt weisht load axle widlilh length
~TkN] (kN a | i 1] £ ]
FL 1 2] 10 (1,85 1,00 2.60)
FI.2 31 15 0,95 1,10 3,00
L3 44 25 1.00 1.20 3.30
HL 4 6} i} | 20 1.40 4.00
FL 3 un &) 1.50 1,50 4,60
L& (110 310 |80 2,30 5,10

(2) The static verlical axle load @, ol v forklifl depends on the forkiifl elasses FLI o
FLG and should be obiained [rom Table 6.6,

Table 6.6 - Axle loads of forklills

Class of forklifts Axle load €,

Lkh]

LiL | 20

FL 2 40

FL3 63

FL A4 a0

FL 3 140

| FI. 6 170 )

(3) The static verlicul axle load € should be inereased by the dynamic factor @ osing
capression (6.3,

QL.LI}-N =0 (6.3}

whire:
(i 15 Lthe dynanne characterisiic valoe of the uclion;
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I is the dynamic magnification lactor:
) is (he static characteristie value of the acnon,

(4) The dynamic Tocwor ¢ for forkDitts takes ioto accownt the inertial elfects caused by
acceleration and deceleration of the hoisling load and shovdd be Laken as:

=140 [or pocumatic (yres,

=200 Tursoelid tvres,

(3} I'or Torki(ts having a net weighl greater than 110 kN the loads should be delned Dy
AT accurale analysis.

(61 The vertical axle load ¢4 and (4 4. of a forklift should be arvanged acenrding 1o
Fioure 6,1,

Figure 6.1 - Dimensions of forklifls

(71 Horizoatak loads due 1o acceleration or deceleranion of forklils may be taken as
30 % of the vertical axle loads G

MOTE Dymusnie faotors need nor be applisd.
0.3.2.4 Aclions induced by frauspori vehicles

(13 The actions from (ransport vehicles that move on floors freely or guided by rails
should be determined by o pattern of wheel Loads.

{23 The static values of the verlical wheel loads should be given in terms of permanent,
weighls and pay loads. Their spectra should be used to define combinmion factors and
fatigue loads.

{31 The vertica! and horizontal wheel loads should be determined for the specific case,

(47 The Toad arrangement including the dimensions relevant tor the design should he
determined for the specific case.
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NOTE Apprapriare lead soodels Irom T 199 1-2 ey be wsed where relevaot,

6.3.2.5 Actiony induced by special devives for maintenance

{17 Special devices for maintensnce should be modelled as loads from transportation

vizhiiles, see 0.3.2.4,

{2) The load arvangements ncluding the dimensions relevant for the design should be

determined for the specilic case.

6.3.3 Garages and vehicle trallic areas (excluoding bridges)

6.3.3.1 Catepories

{1)F Tralhe and parking arews in boildings shall be divided Into two catcgorics
according 1o thetr geeessibility for vehicles as shown in Table 6.7,

Table 6.7 - T'raftic and parking arcas in buildings

Cutegaries of traffic areas

Specific Use

Examples

medinm velncles (=30 kN, =
LG0 kN sross vehicle weight,
o 2 axles)

F Lraftre and parking arcas for | parages:
light vehicles (= 30 kN aross | parking arcas, parking halls
vehicle weight and < % seats
nal including driver)

G Trallie and parking areas o | aecess roules, delivery

AOMEnD A0MEs ecessihle Lo
tirc enpines (£ 160 kIN cross
vehicle weiaht)

NOTL | Aceess o weus designed wo catewory F should be imiid by phasical mcans il inu e soraciures:.

FOTL 2 Arcus desipned we culegorics 1 and 03 should be posied with the appropriale waming signs.

6.3.3.2 Values of aclions

(11 The lead medel which should be used is 4 single axle with « load ¢, with
dimenzions aceording 1o Figure 6.2 and o uniformly distributed load g, The
charactoristic valoes lov g and @, are given in Tuble 6.8,

MNOTE 4, is intended for decermination of pomeral offeets and @ Tor koea] oflecis, The Nalienal aunes
may delioe dillerenl condidens o wse of this Takle.
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|~ aj il
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Qx Q
2

— - - a

){ 1,80 \{

A A

Tahle 6.5 the weadih ol aoaguare duclace 1s 200 mom,
Lipure 6.2 - Dimensions of axle load

Table 6.8 - Tmposed loads on garages and vehicle traffic areas

Calegories of Lrallic areas x &0
[N/’ LkN]

Calegory F

Gross vehicle weight: < 30 kN L. &

Catepory G

kN < gross vehicle welght < 160 5.0 (e

kN

NOTE | For cilegory Foogy, miny be selecied witbin the range 1.3 t0 2.3 KIAm® and &) may ke selecled
within the vunge 1010 2400 K.

MOTE 2 For wwiesory L6, Oy meay be sclecred within e range 30 90 105

MOTE 3 Where a range of valucs are givenm boowes | & 2, rhe value may be set by the National
HIITCA,
The recmmmended values are underlined.

(23 The axle Il should be applied on two square surfaces with a 100 mm side for
catzgory Found o 200 mm side Tor Catepory G in the possible posilions which will
produce Lhe most adverse eflects of the action.

6.3.4 Roofs

6.3.4.4 Categories

{1)P Roofs shall be categorised according 1o their uecessibility into three calegorics as
shown In Table 6.9,
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Tahle 6.9 - Categorization of roofs

Categories of Specific Use '
lpaded area
H Roafs oot accessible excepl for nomigl mainlenance and
g
1 Roafs accessihle with occupancy according to cateporics A to
Gl
K Ruools accesstble {for special services, such as helicoptar
landing areas

(23 Impased loads for roofs of category H should be those given in Lable 6,10, hnposed
loads for roofs of category 1 are given in Tables 6.2, 6.4 und 6.8 yccording o the specific
LS.

{33 The loads Tor rools of calegory K which provide arcas for helicopler Tanding arcas
should be for the belicopter classes HC, see Table 6,11,

.31.4.2 Values of aetions

(1} For roofs of catcgory H the nnnimom characlerisiic values (2. and g, that should he
used are given in Table 610, They ure related 10 the projected avea of the roof under
consideration.

MOTE The values for gy in Table £.12 mey be chosen by the Mational Annex. The recommended
values are underlined.

Tabic 6,10 - Imposcd loads on roofs of category H

Root . A
KN/ | (KN
Category H i ()

MOYIE | Bor catzeory [g, may e seleced within Tha ranme 4,00 kivam® to LA KNSm® and 0, Toay b
selecrad within the rampe th RN 0 123 BN

Whore s range s given the valucs may besel by The Mutional Aonex, The eecommended valoes me:

i - A RN, O = 10K
IOTLE 2 gy may be varied by the National Annes dependenl upem the roel slope.

MOITE 3 gy, may be assumed o act oo i arca A which may b sel by the Norional Aonex, The
recomnmended vulue For A b 10w, within the range of zero 10 e whole arca ol the ool

MOTLE 4 Bee alsn 333211

{23 The ninimum values given in Table 610 do oot take into account uncontrolled
accumulations of construction materials that may oconr during maintenance.

MNOTE See also EN 1991-1-6: Aclions during execution.,
(2P For rools separate verifications shall be pevformed for the comcentrated load @y und

the vniformly distributed load gy, acling independently.
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(41 Kooly, other than those with roofl sheeting, should be designed (o resist 1.3 kN on an
ared bused on a 30 nim sided square. Bool clements with @ profiled or discontinuously
Laid surface, should be designed so thal the concentrated Joad Oy acts over the cffective
ared provided by load spreading arrangements,

{53 Bar roofs of catcgory K the actions from helicopters on landing areas should be
determined in accordance with Table 6.11, amd using the dynamic foctors given in

6.3.4.2 (6} and cxpression 6.3

Talble 6.11 - Imposed loads on roots ol calegory K for helicopters

Class of Take-ofl load Q@ Take-oiT load ¢, Dimcension of

Llelicopler of helicopter the loaded arca
L S {mxm
HCI =200 kN =20 kN 02502
HO? 20kN< 0 < 60 kN (=60 kN 0,3 % (1.3

{6y The dynamic factor ¢ to be applied 10 the take off load Oy 10 take account of inpact
ellec!s miay be laken as @ = 1,44,

(71 Access ladders and walksways should be assuoed to be loaded according Lo Table
6.10 Tor & voof slope < 20°, For walkwiys which are pan of o designawed escape route,
gy should e according 1o Table 6.2, For wallkoways for service o minimam characteristic
value G4 of 1,5 kKN should be taken.

(8} The following loads should be nsed for the design of frames and coverings ol access

hatches (other thao plazing, the supports of ceilings and similar struciuwres ;

i) withoul aceess: no imposed load:

b} with access: 025 kN distibuled aver the whole area or (he wrca supported,
and the concentrated Joad of (b9 kKN so placed so as o produce maximum
stresses in the affecred mernber.

6.4 Horizontal loads on parapets and partition walls acling as barriers

(1} The characteristic values of the lne load ¢, acting al lhe height of the partition wall
or parapels but not ligher than 1,200 m should be taken from Table 6.12.

FED NgFrE The valves for g, in Tahle 612 e ke chosen by the MNatiomal Anncs. The recommended
vaues are underlined, &5

3
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Table 6,12 - Horizontal loads on partition walls and parapets

Loaded areas fi;
[N/
Category A 4%
&k
Category B and C1
o
Categories C2 =to Cd and D
4
: Category C5
ok

Category K
Sec Annex B
Category ¥
See Anncx B

Category (=
NiYUE | Faor cawgorics A&, B and T gy aowy be selectod within e ranpe 0,2 G 10

NOTL 2 For cawegories {2 10 G und T3 gy oaay be selested within dhe range {03
kM =t O KNIm.

NOTE 3 For entegory CF g may be selecred within the range 28 kKN 30
k™A,
NOTE A For cawegory E gy muy be selected within the ranee (08 KN e 20

kv, Forarcos ol category E e borieondal loads depemnd on the oceapancsy.
Therelimre the value of ¢ is deiined a5 2o minimemm valoe and should be chesked for the
specilic ooonpaney.

MOV A Where u range of values i= piven in Notes 1, 203 and 4, the value way be se
[ the Mational Anoes. The recommended valoe is ongderined.

NOTE G The Nacdenoul Annex may praseribe addilienn point fouads € andfen beed or
aod| il impact spacilivanions for analytical or expoerimental verilicilion,

{2) Tar areas susceplible to significant overcrowding associaled with public events c.g.

for sports stadia, stands, stages, assembly halls or conference rooms, the line Joad
should betaken accovding to calcgory C3.
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Annex A
(informative)

Tables for nominal density of construction materials, and nominal
density and angles of repose for stored materials

Fable A1 - Consiruction malerials-concrete and nwrtar

Mauterials |

Densily

4
[kN/m™

conerete (see RN 2000
hghtweight

densiry elass LC 1.0
density class L0 1.2
density class LC 1,4
densily class LC 1,6
density class LC L8
density class T 2,0
novmal weighl

heavy weight

mortar

cerent monrtar
2YPEurn et
lire-cement martar
Jime martar

9.0 10.0 "™

10,010 12.0 "2

12.0ta 14,0 4

1400w 16,0

160t 180"

1.0 0 200
24

1420
.}JI

1900 23,0
120 to 180
180 to 2000
12,0 w 18,4}

“HMnercase by IkNA” for unhordened concrele

- T A s -
Inercase by Ik Tor noromal pereentage of ceinforcing and pre-stressing sleel

NOTE Sce Section 4

)
[ ]
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Table A.2 - Construction materials-masenry

Materials Density
? 3
[N/
mAasonry unils
cldy masonry units see BN T
calcium silicate masonry unils see EN 7712
agaregate CONCrete masonry units see LN TT1-3
aunloclaved acrated masonry unils sce LN 771-4
muanifactured stone masony units sce LN 771-5
glass blocks, hollow see EN 10511
TerTa GOt 210

natural stones, see prEN 771-6

sranite, sycnite, porphyry 27010 30,0
basalt, diorie, galibre 2P 0w 30
tuchylyte 260}
basaltic Java RENY;
sray wacke, sandstone 21,0t 2710
densc linestone 20 1o 249,10
other limestone 20,0
o loume LT 0.0
oNCLSs 30.0
slate 25,0

NOGTE See Seclion -,
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Table A3 - Constriection materials-wood

Malerials Density
¥
[kN/m |
wood (see EN 338 for timber strength classes)
timber sirengih class Cl4 3.5
tumber strength elass CLG 3.7
tinther scrength class C18 3.8
mber swength class €22 4.1
timber strength class C34 4,2
timber strength elass C27 4.5
timber strength ¢luss C30 4.0
Limber strength class €35 4.4
tirnher strength class C40 3,0
tirnher strength class D30 6.4
timher sireneth class D33 6.7
timber strength class 1340 7.0
tirber strength class T A0 7,8
tirmber sirenglh class D6 8,1
tisnher shiength ¢lass D70 10,8
elued laminated timber {sce BN 1194 for Timber strength
cluasses)
hemogenious slulam GL24h 3.7
hormogeniows shalam GL2EL 4.0
homogenions glulam GL32h 4.2
homaogenions glulam GL36k0 +.4
combuned alulam GL24¢ 3,3
combined glolam GL28¢ 37
cotthined glulam GT.32¢ 4,0
combinad glulam G360 1,2
plywond
sellwood plywood 54
hirch plywood 70
Farmnbwrard and blockboard 4.5
particle boards
chapherard 70w 8.0
cement-hbonded particle baoard 12,0
Make board, arvicated strane board, wuler hoard Ly,
fibre building board
hardboard, stundard and teupered [LIXY;
mediom density fibrebeard LRY
s0lthoard 4.4

NUTE Sec Sectinm 1,




Table A4 - Constroction materials-mmeials

BS EN 1991-1-1:2iH12
EN 1991-1-1:2002 ()

Materials Density
4
[KN/m']

metals
aluminiam 2000
briss B3.0ta 830
by B30 10 8500
capper R7.0t0 39.0

LI, cast
ran, wroughl
lead

steel

Fine

10t T2.5
70,0
[12,0to 114,00
T10to 7835
FLO T2

Tahle A.5 - Construction materials- other materials

Maicrials Density
¥ .
| kINADT]
other materials
wlass, broken 22.0
alass, in sheets 23,0
plastics
airylic sheet 12.0
polysiyrene, expanded, granules (L3
Toarmn glass 1.4
[t Tecs hedetod

L]
o
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Table A,6 - Bridge materials

infills for hridses
sand (dry}

bailast, gravel (loasch
hardeore

crushed slag

packed stone rubble
puididle clay

pavement of rail bridees

concrete protective laver

normal ballast (e.g. sranite, pneiss, etc.)
basaltic ballast

Malerials Density
r
[KN/mr']
pavemenl of read bridges
cussasphalt and asphaltic concrete 2400 25,0
mstic asphalt 18,010 22,0
hot rolled asphalt 230

15010 16.0"
15016 16.0"
18510195
13,510 145"
2050 21.5
18,5 to 19.5

23,0
20,0
26

Weight per unit bed
length * ™

E4R
[kN/m]

structures with ballasted bed
2 rails DTC 60 1.2
prestressed concrete slecper with track tastenings 4.4
cancrete sleepers with metul angle braces -
timber sleepers with track fastenings 1.9
siruciures without hallasted hed
2 rails UIC 60 with rack Tastenings )
2 radls UL 60 wilh irack Tustenings.

bridge beam and guard rails 4,9

- Criven bnother tahles 25 stared materials
*r Rxeludes an allowennes For allas)
Ao Ansuines wspacing o S00honm

NOFUBRE T Tl wirhiees Do brack arve glse applicahle conside raibssry bricdaes,
NOTL 2 Ses Section 1,




Tahle A7 - Stored rmaterials - building and construction

B EN 1391-4-1:2602
EN1991-1-1:2002 {E)

Materials Density —’ Angle
¥ ol repose
[kN/m’| #1°]
agoregates B see EN 206365]
lightweight 9.0 Lo 20,0 " 30
Nl 204000 30.0 30
heavywelphi > 300 30
gravel and sand, hulke 15.0 10 20,0 35
sand 14,0t 190 30
bilasi furnace slag
humps 7.0 40
prannles 120} LIt
crushed Toamed 9.0 35
hrick sand, crushed brick, broken hricks 13,0 35
vermiculite
cxfohaled, aggresate for conerele 1.0 -
crude 69N -
bentoniie
loose 5.0 40
shitken down 11.0 -
cement
i btk 16,0 28
in by 15.0 -
fly ash 100t 140 25
ulass, in sheets 25,0 -
gypsum. ground 15.0 25
lignite filter ash 15.0 20
lime 13.0 25
limexlone, powder 13,0 25w 27
magnesile, growid 12,0 -
plastics,
polyethylene, polystyrol granulated G, it
polyvinglchloride, powdler 59 40
polvester resim 1.8 -
olue resins 13,0
waler, fresh 10,0

11 . T 1t -
“see lable AT for density classes ol lightweighl concrete

[ NEFIE See Section 4.
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Table A8 - Stored products - agriculiural

Producls | Density Angle of repose
I y [kN/m’| 1N
farmyard
mnare {minimn M) % solids) 75
muannre Cwith dry stroa 93 45
dry ehieken munure 6,5 43
shurey froaxivoum 200 & solids) 10,53 -
fertiliser. actilicial
NPK. granulated S0t 12,0 25
baswe slag, crushed 13.7 33
phosphates, sraulated 10,000 6 Al
potessivm sl phats 2,0t 164 2%
el TOWws0 24
Fodder, pre=n. looschy stacked Y545 -
arain
whole (14 % medslure content undess indicated
olherwise
mencral 5 0
birley 70 30
Frrewer™s aran (wet) RA -
horhage seeds 34 a0
mnize in bulk T4 30
nuaes in hags 5,0 -
s A0 an
nitsead rape 6.4 25
rye T 30
wheat in balk 7.8 3
wlieal in hagy 7.5 -
urass cubes R 0]
hay
(haled) 13w 34 -
Oolled bales) 6,0 70 -
hides aml skins £0t0 9.0 -
hops [ o 200 23
malt 4.0 0 G M
meal
arening 1.0 45
cubes 7.0 A0
peat
dry, Lo, shaken down 10 33
dry, compressed in bales 5.0 -
wit 9.5 -
silage S0 to 100
Straw
in bolk {dryd 0.7 -
hated b5 -
tohacen in bales 33w A0
wool
in btk 34 -
Bk Tl 13,0 -

MIOYTE Soe Section 3




Table A9 - Stored products - foodsiutfs

B N TR 121240182
EN 1991-1-1:21H12 (K}

Products Density Angle
¥ of repose

[kN/m’] 1]

agds, in stands 4,01in 5.0 -

flour

Bulk 6.0 25

bagged 5.0 -

fruit

apples

- lpagse 83 a0

- boxead 5.5 -

cherries 7B

pears 59 -

raspherias, in rays 210 -

strawberres, in trays 1,2 -

tomatoes B.8 -

sugar

locse, mled 7.hto 10,0 38

dense and bagged 18,0

vegetakles, green

cabhbages 4,0 -

lesltue a0 -

vegetables, legumes

beansz a5

- general 8.1 a0

- 50YE 7.4 -

peas 7.4

vegetables, root

general 8.5 -

heetroot 7.4 40

carrats 7.8 35

anions 7 35

turnips 7 35

potatoas

in bulk 7.6 3%

in hoxes 4,4 -

sugarbeet,

dried and chopped 2.5 35

raw 7, -

wel shireds 10,0 -

MTE See Saction £,
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Table A.10 - Stored produocts - liguids

Products [hensity
¥
[RN/m? |

bheverages
beer 160
milk 162,00
warer, fresh 1010}
Wil 10.0
natural ails
castor oil b3
plyeeral (glyeerine} 123
[msed ol 9,2
alive il 43
organic lignids and acids
alcohol T.H
clher 1.4
hpdvochloric acid (30 % by weishl) [1.8
meihylated spri T8
nitric acd {97 % by weizht) 14.7
sulphiric acid (30 %% by weizht) 137
sulphric acid (R7 S by weigh} 17,7
tarpentine, whire spirit 3.3
hydrocarbons
amline .8
Iwenzene (henzol} SN
coul Lar 1080 128
creosols 10,8
naphitha TR
parattin (kerosene) n.a
bensine thanzaling) G0
vil, crude rpetrolenm) 9,31 12,8
diese B3
fuel TR tooN
heavy 12,5
lubricaring R
petrol [gusolene, pasoline) T4
liquid gas
Irane RN
(O 5.0
other Liguids
OGPy 1E3
1ed lead paint 35
white lead, in ol 3R
sludge, wver S0 % by volume waler i0,2

| NOTE See Seation 4.
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Table A.11 - Stored products - solid Tuels

Products Density Angle
¥ of repose
[kN/m'] ¢[°1

charcoul

air-filled 4

alr-free I5

voal

hlock brigquettes, tipped d 33

Block brigquettes, stacked 13 -

cag hriguetes k.3 3

coal, raw tron pit 10 35

coal in washing pools 2 -

coal dust 7 25

citke 4.0ta 6,5 35w ds

midilings in the guarry 12,3 35

wisle washing lips in colliery 13,7 35

all other hinds ol cogl 8.3 30t 35

firewood 2 45

lirnite/brovm voul

briquattes. tipped 7.8 3

briquettes, slucked 2.8 -

dumip ] 30 o 40

dry 7.8 35

sl 4,9 25 1o 40

lTowe-lemperdlure coke OB 40

peat

hlack, dried, finnly packsd Oy :

hlack, dried, loosely tipped Jurh 43

NUFIL S Soclion 4.
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Table A.12 - Stored products - industrial and general

Products Density Angle
4 ol repose
feNm’| A" |
bouks and documenis
bookes and docurnents, .0 -
densely stared #.3 -
filing racks and cabinets 6.0 -
garmenls and rags, hundled 11.0 -
ice, lumps 5.3 -
leather, prlcd 10,0 -
paper
inralls 15,0 -
piled 11.0 -
rubbur 1080 1 17 0 -
rock sali 2210 45
salt 121 46)
sawdust
dlry, hrageed A0 -
dry, Touse 2.5 45
wel, luose 3,0 45
tar, bitumen 14,0 -
NOTE See Seonon 4.
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ANNEX B
(rfomnative}
¥Yehicle barriers and parapets for car parks

B{ly Bamriers and parapets in car parlking areus should be designed 1o resist the
horizontal loads given in B{2).

E{2} The horzontal characteristic force £ (in kN). normal to and aniformly distributed
over any length of 1,5 moof a barrier for a car park, required to withstand the impaet of 4

vehicle iy given by:

F= 0,5mv /(8 + 8}

Where -
I 15 the gross mass of the vehicle in (ke
v 15 Lhe velocily of the vehicle (i m/'s) normal o the barrier
e 15 Lhe delormations of the veluele (in mm
e, 15 Lhe deformations of the barrier (in mm)

B{31 Where the car park bas heen designed on the basis that the gross mass of the
vehicles uging i will not exceed 2300 ka the following values arc used ta determine the
force F:

= 1500 kg
=45 mis
fn = 100 mm unlesy betrer evidence is avallable.

For a rigid bamier, lfor which &, may be given as zero. \he characreristic [oree F
apprapriate to vebicles up to 2500 kg gross nuass 18 Laken as 130 kN

Bidy Where the car park has been destgned for vebicles whise gross mass exceeds
2500 ke the following values arc used to determine the characteristie force £,

fit = it actual mass of the vehicle for which the car park is designed (in ke)
I = 4.5 s
& = 100 o unless better evidence is available

B3y The torce delermined as in B (3 ot B {(4) may be considered 10 gt al bamper
height. In the casc of car parks intended Tor vehicles whose gross mass does not exceed
2500 kg this heizht may be taken as 375 mm above the tloor level.

R(6) Barriers to access rumps of car parks have to wilhstand one hall ol the lorce
determined in B (31 or B (4 acting at a height of 610 mm above the ramp.

Bi7) Opposite the ends of straighl ramps imended Tor downward ravel which exeeed

20 m in length the barner has wo withstd 1wice the lorce determined i B (3) acting a
a hielght of 610 mm above the ramp.
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