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Eurocode 2: Design .rf concrets structrres - Part
1-4: General rules - Lightweight aggregate
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This Eur.opean prostandard (E!{V) ras apprcved by CEII on '1993-06-25 as a pr'osp€ctlw staldart for prrvlslona'l
iepircairi- Th" ;;i"d; r"tiaitv ol {fis ew t; ltnrtod tnttlal.ly t" thf"s years. Af'ler_lo yean the nsnbetg of
CEN g1l Ue requ*teO to subar.lt their cormnts. partler1arly on the quetlon vhether the El{V can be conrr€rt€d lnto
an European Stardard (B{).

C51{ nsnberg ar.e requ.lr-ed to anrurrre the extstare of thts ENI tn tlt sam vay- N3 fo 
-an 

EN sttd to make t}F ENt,

.ii t"Ot" prqtly it -tron"i i"n et rn an approprlate forn. It ls pemlsslble- to keep confl tc{tng 19llo$l staldards
in-forc" (-rn rlraitet to'gr. Ewl-rnttf *,i'ttnal dedsr- abart the posstble conorslor of tb Ellv itrto en EN ls
reached.

CEt{ r|Enbsrs ar.e the natlonal stardalts bodtes of A|stna, Eelgiun, Denrnrkr F-lnland.- Fratn, Gernany^t Greet Ice'lerd'
i,,efart, Ita'ly, Lurenbotrrg, lfeifl"rtarU". l{orway, Portugal, Spain, $eden. Srltzerland ard Unlted Klngdon.

CEN

European Oqnnl'ct€s for Standardlzatlon
Cqrft6 EuroP6en de lbmaltsatton
EurropEtschet Kqnlt€e fiir lbt.nrlrq

Oentrat Ssstartatl nr de Stassart'5 B-10$ Brugssls

. 1994 Copyrrght reserved to CEl{ oenbere
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(1)

t2l

Foreword

o&tletnlls oF IEB EI'nOCODES

The "Stnrctural Eurocodee". cmprlse a group of Etandarda for the stsuctu-
ral and geotechnical deeigm of buildinge and clvir engtneerrng worhs.

They cover executLon and control only to the e*ent that Ie neceseary to
indlcate the qualtty of the constnrction produets, and the etandard of
the worknanehlp needed to conply wlth the aeeumptlons of the design
rulea.

Until the neceeoary set of hamonl,zed technlcal slnciflcatl,one for pro-
ducts and for the nethode of teattng their parfornance are avatlabler
e@e of the Stnrctural Eurocodeg coyer eone of these astncts in tnforna-
tlve Annexes.

ETGIOROItrTD Ol rl! E|nocoDt PBmrm
(4) The Comiseion of th6 Euro;nan Comunttles (CEC) tnltlated the work of

establtshing a set of hamonlzed techntcal rulea for the dealgn of bu!l-
dlng and ctvll engineering worke whlch would inltlally aeF o as an alter-
native to thE different nrlea in force la the varloue t'lmber States and
would ultlnately replace th€o. lheae tcchnlcal nrleg bgcang known ag thc
"Strrrctural Eurocodegr.

In 1990, after consultlag th6ia res[Ective t{mber States, the CEC trana-
ferred the work of further develo;nentr iEoue and updatlag of th€ stauc-
turEl Eurocodes to cEl{, and the EFTA secretaalat agreed to sut[pat the
CEN work.

CEN Technical Comlttee CEN/1C25O is reeponsible for all Struetural Euro-
codeg

EIIBOOODE PAmBllG

work ts in hand on tho following stnctuaal Eurocodee, each generally
consistiag of a nunber of parts:

(3)

(s)

(6)

(7)

EN 199f Eurocode 1
BN 1992 Eurocode 2
EN 1993 Eurocode 3
EN 1994 Eurocode 4
EN 1995 Euaocode 5
EIt 1996 Eurocode 6
EN 199? Eurocode 7
EN 1998 Eurocode 8

EN 1999 Eurocode 9

Bael.s of deeigm and actlona on structurea
Deeign of concrete Btructuaes
Deeigm of ateel struituree
Dealgm of cmlnette steel and concrete atructuaeE
Deelgrn of tlnber stnrctures
Deslgn of naeonry Btrnrstua€s
Ceotechnlcal deelgm
Deelgrn provtsione for essthquak€ reslstance of
stl3rlcturea
Deeign of aluntnlun alloy Btructuaes

SePaaate gub-connLttees have been formed by CE!f/TC2SO for the varioua
Eurocodeg ltst€d above.

(8)
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(9) ThiE Part 1-4 of Eurocode 2 !s bej.ng pubtiehed aa a European Preotandard
(ENlt) with an tnltial ltfe of three years.

(10) ThtE Prestandard is j,ntended for experimental appllcatlon and for the
eubnieEton of, cooents.

(11) After approxlmately two years CEN menbere will be invited to eubnit for-
mal coments to be taken into account ln determining f,uture actlona.

(L2l lteanwhile feedbach and cments on this Pregtanderd should be sent to the
secretariat of cEN/lc2solsc2 eE the following addreser

Deutsches Instltut f,iir Normung e.v. (DIN)
Burggrafenstraeae 6
D - 10787 Berlln
phoner 1+49) 30 - 26 Ol - 25 01
f,ax: (+49) 30 - 26 01 - 12 31

or to your natLonal standards organtzatlon.

tn:llonllj AppLICiltIO[f DOCUuEttS (l|lD. S)

(13) In view of the responsibltitiea of authorities in membar countrieg for
saf,ety, health and other oatters covered by the eegentlal requirenenta of
the Construction Producte Directire (CPDI, iertatn eafety elemente ln
thls EMt have been aeeigmed Indicative valueg whiclr are identlfled by
I I ("boxed valueso). lbe authorltleg in each naber country are er-
lncted to aseigm deflnltive values to these saf,ety elasnts.

(14) Sona of, the eul4nrtLng Eurognan or Interrratlonal standardg nay not be
available by the ttne thle Pr66tandaad ie lssued. ft ig tberefore antl,ci-
pated that a Netional Appllcatton Document (NNl) glvlng deflnl,tlve valuea
for safety elrents, referenclng coupatible auppofriag standarda and pro-
vidlng nattonal guidance on the aptrLlcatlon of tblg Pregtandard, wlll be
issued by each neob€r country or tts StEndards organtzatton.

(15) It ls lntended that thtg Pre8tand8ad lg uaed tn conJunctton with the NN)
valj.d in the countaT whare the bulldlng or clvll englneerlng works le lo-
cated.

uilmGRs sPEctttc Iu lttrts PnlmmrnD

(16) the scoln of Eurocode 2 ls deflned ln 1.1.1 of ENI/ 1992-1-1 and the Bcotp
of thlg Part of Eurocode 2 is defln€d ln 1.1.2. AddittonaL Parts of Euro-
code 2 whlch are planned are lndicated ln 1.1.3 of, ElIl/ 1992-1-1; thEge
will cover addLttonal technologlee or appllcattong, and wlll cmplaent
and supBlenant thls Pert.

(17) In uslng thie Prestandaad ln practlee, particular rqard should be pald
to the underlylng asaunpttone and conditione glven tn L.3 of
Emr 1992-1-1.

(18) the eeven chagtere of, thle Preetandard are conplmented by four Appendl-
ceg which have the BaEs nor&8ttvs atatus as the chagters to whtch they
relate. These AptrnndLceo have been tntroduced by novtng-acms of the more
detailed Prlnciplea/ApBJ.lcatton Ruleg, which are needed tn partlcular
ca6es, out of tha naln part of the tert to aid lts clarity.
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(19) As indicated ln paragraph (14) of thiE Foreword, reference ehould be nade
to Natlonal Appllcatlon Docum€nts whtch will glve detatlg of conpatLtte
sulEorting Etandards to be used. For thie Pa8t of Eurocode 2, particular
attention ls drawn to the approved Preetandard Elnt 206 (Concrete - tnr-
fornance, productton, plactng and. conpliance crJ.teria!, and the durabi-
lity requirenente given in 4.1 of thls prestandard.

(20) the provlelons of thlg Prestandaad are baeed subetantially on the 19?B
edition of the CEB ttodel Cocle and other nore recent CEB and FIP docu-
nenc,g.

(21) In developing thla Prestandaad, background doermenta have baen prepared,
which give comentarlee on and Juatlflcatione for eone of the provietone
in thie prestandard.

For ENlt L992-L-4, the forlowing addltlonal eub-clauaea apply:

l22l Thle Part 1-4 of Eurocode 2 coplanants Elnt 1992-1-1 for the pafrlcutaa
asPecta of ltghtwatght agrgnegate concrete wtth cloged etructurE.

(23) The franework and etnrcture of thJ.e Part 1-4 correcgnad to EMt 1992-1-1.
However' Part 1-4 contalns PrLnclplee and Alplicatlon Rules whlch are
epeciftc to structuneg nade wtth ltghtwaight aggrrsEate concrete wlth
closed atructure.

(241 whero a [tart,icular sub-clause of Etnt 1992-1-1 te not nentioned ln thla
ENlt 1992-1-4, that sub-clauee of ENlf 1992-1-1 alpllee as far ae de€ned
a;propriate in each caae.

sone Principlee and Ag4rltcatlon Rules of EtfV 1992-1-1 arc nodlfied or re-
placed in thLe Paat, ln whlch caa6 they ar6 Bulroraeded.

lfhere a PrLnciple or ApBllcation Rule tn ENtf 1992-1-1 le nodtfted or re-
placed, the new nunber is ldenttfled by the addttlon of lOO to the oriEl-
nal nunber. !{here a n4 Prlnciple or Appltcation Rule le added, it !e
ldentifled by a nunbar whLch folloe th6 laat nunbar of Etm 1992-1-1 wlth
lOO added to it"

A Eubjeet not coveaed by ENft 1992-1-1 ls introduced in thta Part by a nff
sub-clause. the sub-clause nunber for thle followe tho uogt approprlate
clauee nunber in EMf 1992-1-1.

(25) lhe nunbertng of equatlons, fLguras, footnotes and tablec tn thl,c part
follow the eane prlnclples as the clauae nunberLnE tn (2{} above.
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II|IRODUCIIOr

Thts clauae of, ENrt 1992-1-1 is appltcable excegt as followe:

1.1 3cl0P8
1.1.2 soopE oF peRS t-{ oF EttRocoDE 2

Addition af,ter Frl.nciple P(5):

P(106) Part 1-4 of Eurocode 2 glves a general. baals for the deaigrr of bull-
dlngs and civll engineering worhe in retnf,orced and preatresaed coa-
cret€ nade wlth lightwelgrth aggregate concrete wlth closed Btructure
as deftned ln EMI 206.

For plaln concrete Etructures nade with llgbtwelght aggregate con-
cr€te with cloeed stnrcture, Part 1-5 of, Elnt 1992 and thls Part 1-4
shall ba aBplled analogously.

P(107) All clatrses of EMf 1992-1-1 are generally al4rticable, unleee they- are subel,ltuted by special claugas of, thls PsrB 1-4.

P(108) lhls Part 1-4 agglles to all concretee wlth closed Etausture.nade
wlth natural or artificial nlneral llghtwetght aggnegEtes, unleea
reliable exlnrience Indlcsteg that provislone dtfferent fron thoae
glven can be adopted eafely.

(109) lhls Part 1-4 doeg not apply to aerated concrste either auto-
clavd or nonnally cured noa to Lightwelght aggregate concreta
wlth olnn Btnreture.

l.e DEtlf,tttds
L.4.2 spEctltr. IEnl|S uglD Ix prE 1-{ o! tonoooDl 2

Addltion after Prlnclple P(2):

P(103) Lightqeight aggregate consaeter concrete havlng a cloeed Etnrc-
ture rf and an oven-dry denelty of not nore than 2O0O kg/n3 congl-
Etlng of or contatnlng a prolnrtton of, artlflclal or natural light:
weight aggregatas having a Bartlcle density of leac than 2OOO fg/r3.

1.7 SPICIIL St'EOtS UslD tr !tt8 PIE 1-{ Ol EUTOCOD! 2
L.7.2 IIEIlt UlPn CIAE 8lEd.g

Addttion:
LC The strength classes of llghtrelght aggrregate concrete aa€ pae-

ceeded by the slmbol LC.

1.?.e oBlttr Sttttora

Addttlon:
4d' rlL, rl2, r8, !43 conyergton coeff,lcient or ratto.

l) accordlng to Elnt 206, 5.2, ao nade and corpacted as to retaln no appreciabLe
anount of entral4nd air other than entaalned alr.
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