130()6(3(*)@80(3()(*) boFoao. Lo FgJbEol Lobsbogo dgodobgm LEsbos@@o.

b 96 12602:2016/2018

U5go00039e0ml LGobs®@o

3900599539000 {obsLHoMBLSBOZGMEo 31F3MBIBEHIBO 93BHMIE300 ZsB0sbO
09&™bolsmgzol

bsgdo®0z9emls UEsbaMGHId0Ls s IgEMmeErmyools
96m36meo bosgagbdm
030@0oLO



bo0bgym@dsz0m bofogo. LOygmo GgJlbEol bobosbogow dgodobgom LESbos@Fo.

b 96 12602:2016/2018

L506gMMT>30Mm BmbsEgdgdo

1 8999953909905 Bogdo®mm39eml bEoboM@gdol s dg@cmmEmyool goHmgbmwo
155296GHML LGB IMEHJIOL Y35MEST96EOL Joge

2 5933033909905 5 8980gdmMe0s Lsdmgdgme LodoMmzgemb LEsbsMEJdOL s
d9GHOMEMY00L 96™3bmwo Lo529bEGH ML 2018 farol 17 5230LEGHML
Ne 85 256356399000

3 00090Mos 3093560l 0sMdbol IgommEom  LEEObMEHOBsEo0l  9g3MM3MeEo
30doBgEHobl bEobomGo 96 12602:2016 ,, 2905399353900l [obslHoesblsbwzmwo
3003mb96Egd0 53BHMIWsz0m 35B0sbo dg@mbolomgzol*

4 3063905

5 ®9a0L3®MoMgdmmos  LodoMm3zgeml  bGobwot@gdol @5 39BHOHMMmao0l
96™3bmwo L5596 ML 699LGHOdo: 2018 ferob 17 5230LEH™
Ne268-1.3-013929

5303500905 53 LE)96EIMEHOL 35053935 dglisdy 3oMYdOLsMZOL 6/0s dolso libgs
330 353ME9Mgds



o dgodobgom LESbs@Eo.

s
C

900 BgJbBol Lobsbs

Lo0bggm@dszom bsfoao. L@

EUROPEAN STANDARD EN 12602
NORME EUROPEENNE
EUROPAISCHE NORM September 2016

1CS91.100.30 Supersedes EN 12602:2008+A1:2013

English Version

Prefabricated reinforced components of autoclaved
aerated concrete

Eléments préfabriqués armés en béton cellulaire Vorgefertigte bewehrte Bauteile aus dampfgehartetem
autoclavé Porenbeton

This European Standard was approved by CEN on 4 June 2016.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN

member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and

United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2016 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 12602:2016 E
worldwide for CEN national Members.



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Loobgm®dszom bsfogmo. @

EN 12602:2016 (E)

Contents Page
EUTOP@AN fOT@WOTW...cuiuieiaisisrnsnsssnissssssmsssassssssssssssssssssssssssssssssasasss s s s sessss s st st st sesssasasss s s e e se e SR RS SR RERERRRR RS RRR R R R RRRRRRRRERERERES 6
1 Y6 0 8
2 D\ L0 0T U QT L) a4 L 8
3 Terms, definitions, symbols and abbreviations.........———————— 10
31 Terms and defiNitioNs ... —————————————————— 10
3.2 R 721010 0] L 11
0/ S €3 1 L3 i 113 72 001 010 11
B0 7. 1 1 11170 ) 12
3.2.3 Symbols used in this European Standard (including normative annexes, except Annex C)...... 12
33 B 0] 1) Q13T 1) 1 19
4 Properties and requirements of Materials ... ——————————— 20
4.1 Constituent materials of autoclaved aerated CONCIrete .........————————— 20
T 7] T - 20
4.1.2 Release of dangerous SUDSEANCES.......cuummiiismsmmssssssssssssssssssss s asasns 20
4.2 Autoclaved aerated concrete PaArameters...... s ——————————————_— 20
o R 7] T - 20
L 720720 1 ) ) A 1= 1 1) 1 2 21
4.2.3 Characteristic Strength Values........cusssssss s 22
4.2.4 ComMPressive StreNGth...... s —————————————————— 22
4.2.5 Tensile strength and flexural strength.......c————————— 23
4.2.6 StresSS-StraiN QIAGTANN .S E AR R R AR AR SRR AR AR AR R R R R R R R AR AR AR AR 23
2 70 A ') (06 L0 LR 0D ] T U 23
2 S T o0 L1110 1 U3 i 1 L 24
4.2.9 Coefficient of thermal eXpanSioN...... i ——————————————_————— 24
4.2.10 Drying SHIiNKaAGE ..o s s ss s s s s EE e e 24
0 I 00 o - o 24
720 7.y 0T 0 8 i (4 = 25
4.2.13 Thermal CONAUCTIVILY ..coouimimnmmsmsmsssismsmsmssssnssssssssssssssssssssssssssssssssssssssssssssssasassssssssssssssssssssssssasasasasssssssssssssssssssses 25
4.2.14 Water vapour permeability ... 27
o B )l T 10 0 LT 27
4.3 L3 10D (00 0 o) 11 =) 4 27
T 0 1 - 27
4.3.2 Structural reinfOrCEeMENT ... E R R AR 28
4.3.3 Effective diameter of coated Dars.......cn s ———————— 29
4.3.4 Non-structural reinforcemMent.......c i ——————————————————————__ 30
4.4 37 o 30
4.5 B0 LTS 0B LI 00 QT L, 31
T 7] T - 31
4.5.2 Declared mean initial prestrain £( g g ——- 32
5 Properties and requirements of COMPONENTES......ccuommsmsmsmsmmsmsmsmsmssmsmssss s s 32
5.1 L0723 1 1) o ) 32
5.1.1 Mechanical FeSISTANCE .....ccouumimsmsmsmsmsmsnisisisssssssssssss s e e e e R R AR AR SRR R SRR R e e e e R R RS 32
5.1.2  ACOUSEIC PIrOPEITIES ..ceiuruiucurnsisssssssssssssssssssssssssss s s s ssss s e R AR S A A SRR SR AR AR SRR AR AR AR R e R R R R RS 32
5.1.3 Reaction to fire and resistance to fire....... i ——————————— 33
5.1.4 Design thermal resistance and design thermal cOnducCtiVity.....ccoosiimsmsmsmsmnmnmnnsssssssss. 33
5.2 Technical requirements and declared Properties ... ——————————— 34



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Lo0bggm@dszom bsfoao. @

EN 12602:2016 (E)

5.2.1 Dimensions and t0lEIaNCeS. ... s s e s 34
LI Y B T 0 o T o0 10 0004 T (L 34
5.2.3 Dimensional StaADIlity ... ————————————— 34
5.2.4 L0ad-Dearing CAPACILY.....cuimsmsmssssssssssssssssssssssssssssssssssssssssssssss s s ssssss s s s ssassss s s s s as s s s s assnsans 35
L8 ST 0 T U=t (1) . 36
LI T 00 0L 0 0] 0o 36
5.2.7 MinimMumM FEQUIT@IMENES ....ccoiiurusesussisismsmsmsmsssssssssssssssssassssssssssssssssssssssssssssssasassssssssssssssssssssssssssssasasasssssssssssssssssanss 36
5.3 LD 01 i 103 1 38
LS TR0 T 7 1 () 1 38
5.3.2 Environmental CONAITIONS . ..cciicimimsmnmnmnmsisssssmssssssssssssssssssssssssssssssssss s s sssssasasasssssssssssssssassssssasass 38
5.3.3 Corrosion protection of reinforcCeMmMeNt ... ——————————————— 39
5.3.4 Freeze and thaw reSiStanCe......ummmss s 40
6 Assessment and verification of constancy of performance — AVCP .......couvnnnnnsssssnssssssssssssssens 40
6.1 000 010 1 Ut 0 40
6.2 72 0L (L 0¥ 40
L0 T €= 1 U] Y 40
6.2.2 Testsamples, testing and cOMPlianNCe Criteria......coum s ———————————————— 41
L2 T =01 o =3 10 ) o 46
6.2.4 Shared other Party reSUILS ... ————————————————————: 46
6.2.5 Additional provisions for structural elements/components and/or structural Kits .........cccuuruue 46

6.2.6 Additional provisions for semi-structural elements/components and/or semi-structural
kits 47

6.3 Factory production coOntrol (FPC)......umsmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasas 48
LT T < 1T - . 48
LS 2 U0 U0 ] 10 L], 48
6.3.3 Product specific reqUIremMents ... s 57
6.3.4 Initial inspection of factory and of FPCi.........ccmmssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 57
6.3.5 Continuous SUrveillance Of FPC ... s sssssssssasases 59
6.3.6 Procedure for ModifiCations.......cooiinnmnn s ————————————————— 60
6.3.7 One-off products, pre-production products (e.g. prototypes) and products produced in

VETY LOW QUANTILY wocieiaisisisisnsmsnssssssssssssssssssssssssssssssssssssssssssssssssasasss s s s ssss st s st as e sssssasasss s s s se s s as s sssesssasasassnsn snsnsssnssassnssssses 60
7 L3 T3 R 0 gl ¢ (2 1 61
7.1 LD LE3 £ 11 10 Lo L0 61
7.2 01 0T 7= L 61
7.3 2 Wt 1 ) 1 1 61
8 Marking, labelling and deSignation....... s 62
8.1 Standard deSiGNAtioN ... —————————————————— 62
8.2 Production detail iInformation ... ———————————— 63
8.3 Additional information on accompanying dOCUMENLES.........cocoumsmsmsmsmsmsssmsmsssssssssssssssssssssssssssssasasasassssss 63
Annex A (normative) Design by calCulation.... s 64
Al T 5 <) 64
A.2 Ultimate limit states (ULS) General design asSUmMPtionS. ... 64
A3 Ultimate limit states (ULS): design for bending and combined bending and axial

L0003 10 0] T ) . 66
A.3.1  DeSiZN ASSUIMPLIONS ...curiiiirisismsmsmsssssssssssssssssss st E R AR AR AR E R R R AR AR AR AR AR RAR AR RS RS E R e R R RS 66
A.3.2 Stress-strain diagram fOT AAC....... s e an 66
A.3.3 Stress-strain diagram for reinforcing steel....... i ——————————————— 67
A.3.4 Minimum reinforCemeENt... . —————————————————————— 69
A4 1] 4 U= ) 70
A.4.1 Shear design for components predominantly under transverse 1oad ... 70
A.5 Ultimate limit states induced by structural deformation (buckling) .....ccccoosnsmsmnnsmnmsesesmsnsnsasasanes 75
L W 7 1 = - . 75
A.5.2 Method based on Euler formula ... 75
A.5.3 Modified model cOlumMN METNOd ... ————————————— 77



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Lo0bggm@dszom bsfoao. @

EN 12602:2016 (E)

A.6 o 1D (Lo 1 82
L W00 S 7 1 1) o 1 82
A.6.2 ScOPE aNd defiNItiONS... .o E AR E R AR AR 82
A.6.3 Design method for punching Shear......... s ———————————— 84
A7 Primary torsion/combined primary torsion and shear........uu e ————————— 85
A.8 L0004 Lot 01 LT 0 oL, 87
A9 Serviceability limit States (SLS) ..cmmmmmsmmssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssasasasssssssssssssssssssses 88
N I ) 5 1<) - | 88
A.9.2 Limitation of stresses under serviceability CONAitIONS ... 88
A.9.3 Serviceability limit states Of CracKing........cuuiin s ——————————— 89
A.9.4 Serviceability limit states of deformation........c—————————_————————— 89
A.10 Detailing Of reiNfOrCEMENL ... e E s AR n e 92
2 W00 0 T 1 1) 1 92
2 W0t )7 2 10 ¢ L 93
W0 0 T 0 U4 10 o 93
2 W00 5 T 1) 0 00 0o 1 0 .o 97
Annex B (normative) DesSign DY teStiNg......ccimimimimsmnmsmmmsmsssssssssssssssssssssssssssssssssssssssssssssssssss s ssssasssssssssssss 98
B.1 T 5 1<) | 98
B.2 T Y 0 22 T L 1T ) o 99
30 T <5 1 U i 99
B.2.2 Brittle and ductile failure....... s —————————————— 99
B.3 Ultimate LMt StALE ... s s s 99
30 TR T <5 1 1) i 99
B.3.2 Transversely loaded COMPONENTS.....cuiimiinisimsmsmsmsssssssssssssssssssssssssssssssss s sssssssssssssssssssssssssssssssssssssasasassss 99
B.3.3 Longitudinally loaded COMPONENLES ........covmsirmsmsmsmssssmsmsmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssas 102
B.3.4 Simultaneously transversely and longitudinally loaded wall components..........coouusmsesessssssasens 104
30 TS N ¢ Lol 1 1) - VL 105
B.4 Serviceability limit StAtes.....uiim s —————————————— 107
B.4.1 Crack Width CONLIOL... s s e s 107
330 7 0 13 ) 0 41 2= 10 (1) 1 107
Annex C (normative) Resistance to fire design of AAC components and Structures ... 108
C1 LT 5 1<) | 108
O 0t Y o4 ) 108
C.1.2 Distinction between principles and application rules ... ———————— 108
C.1.3 Terms and defiNitions ... ————————————————————— 108
O R ) 74 111010 ) 111
O R ] 11 112
C.2 33 ol 000 L0 0 L 112
C.2.1 Performance reqUITCIMENTS. ....coummmmmmmmsisisssssssssssssssssssssssssssssssssssassssssssssssssssssssssasasasssassssssssssssssssssssasasasass 112
C.2.2 Design values of material properties. ... ———————————————— 112
C.2.3  AsSeSSMENt METhOAS..... s e R 113
Cc3 117 20D BT 00 0] 0 =3 o L 113
O 200 I 05 1 1) o Y 113
O 207 V. N 114
O 20 S T ) 115
C.4 Structural fire design Methods.......ccnnni i ——————————— 117
O R <5 1 V) oY 117
O 07/ 1 0110 = T - 117
C.4.3 Simplified design MeEthods ... ——————————————— 122
O N Lol 1) o ¥ 126
C.5 o0 oY T 0 A ) T, 126
Annex CA (normative) Modulus of elasticity and maximum strain of AAC and reinforcing steel at

LY L2 L0 ) 100 0T i L 0 o 127
Annex CB (informative) Joints between AAC components satisfying resistance to fire E..........cceceuunee. 129

4



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Lo0bggm@dszom bsfoao. @

EN 12602:2016 (E)

CB.1 Floor and roof components with dry JoInts........mss———nms 129
CB.2 Floor and roof components with mortar joints ... ————————— 129
CB.3 Vertical and horizontal wall components with dry jOInts .......——————— 130
CB.4 Vertical and horizontal wall components with mortar joints ........u———— 130

Annex CC (normative) Temperature profiles of AAC wall, floor and roof components and AAC
beams 132

CC.1 Basis of temperature pProfiles...... s ————————————————— 132
CC.2 Temperature profiles for AAC wall, floor and roof COmMpPONENtS.......cuummiismsmsmsmsmsssssssssssssssssssssas 132
CC.3 Temperature profiles for AAC DEAMS......ccoumniiiissmmmssssssssssssssssssssssssssssssssss s ssssssssssens 135
O O S 0F= 1 Lot BT 10 4 00 11 10 00 0100 (1 144
Annex CD (normative) Resistance to fire tabulated data for walls with mechanical impact........cceunne 145
Annex D (informative) Recommended values for partial safety factors ........ccm—— 147
D.1 L 1T i | 147
D.2 Ultimate Limit States (ULS) ..cocuiimmsmmsssmsmsmsmssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssasasasasssssssssss 147
D.3 Serviceability LIimit States (SLS)...ccmmmmmmmsmssssisismssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasssassssssssssssssnss 149
Annex E (informative) Recommendations for the consideration of prestress in the design of

prefabricated reinforced AAC COMPONENES. ... s s s ss s R as s as s aes 150
E.1 Calculation of prestrain from test reSults......ccmmm————————————————— 150
D T T €7 1 1) i 1 150
D T/ 74 1 110 0] (3 151
E.1.3 Cross-section values of AAC COMPONENTS.....cccuiuisiismsmsmsmsmsmssssssssssssssssssssssssssssssssssssssssssssasasssssssssssssssssssasas 152
E.1.4 Calculation of prestrain & from steel measurement........mm s ———————_ 152
E.2 Cross-sectional analysis of a AAC component in SLS if prestress is taken into account........... 152
E.3 SPLitting fOrces due 0 PreStIeSS ... 153
E.4 Methods to prevent end cracks due t0 Prestress ... s———— 153
Annex F (informative) Statistical methods for quality control ... ————— 154

Annex G (normative) Factory production control of stainless reinforcing steel based on at least
three samples - Minimum acceptance criteria for individual values and corresponding mean
values 156

Annex H (informative) Methods for declaring the mechanical and fire resistance performances

in ENS for Structural @lements.......o s ssssssssssssasss s ssssssssssssssssssssasassssssssssens 157
H.1  Declaration Methods ... s sases 157
H.2 L7 (1 L0 T 0/ 157
5 10 T | (1 ¢ 1 Yo L 157
H.4 117 0 0T 101 158
5 08T (1 ¢ T X0 0 X o 158
Annex ZA (informative) Relationship of this European Standard with Regulation (EU)

L\ (020 1 01T 771 s 160
ZA.1 Scope and relevant characteristiCs ... ——————————————————— 160
ZA.2 System of Assessment and Verification of Constancy of Performance (AVCP) .......ccuresesasasaranans 176
ZA.3  AsSIgNMeNnt Of AVCP tASKS .o ssssssssssssssssssssssssssssssssssssssssssssssssssssens 176
231 0] L0 a1 0] 42 179



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Loobgm®dszom bsfogmo. @

EN 12602:2016 (E)

European foreword

This document (EN 12602:2016) has been prepared by Technical Committee CEN/TC 177 “Prefabricated
reinforced components of autoclaved aerated concrete or light-weight aggregate concrete with open
structure”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by March 2017, and conflicting national standards shall be withdrawn
at the latest by June 2018.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 12602:2008+A1:2013.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Regulation (s).

For relationship with Regulation (EU) No. 305/2011, see informative Annex ZA, which is an integral part of
this document.

This document uses the methods given in the Guidance paper L, Clause 3.3, of the European Commission.
This European Standard is used together with a national application document. The national application
document may only contain information on those parameters which are left open in this European Standard
for national choice, known as Nationally Determined Parameters, to be used for the design of the
construction products and civil engineering works to be constructed in the country concerned, i.e.:

— values and/or classes where alternatives are given in this European Standard,

— values to be used where a symbol only is given in this European Standard,

— country specific data (geographical, climatic, etc.), e.g. snow map,

— procedure to be used where alternative procedures are given in this European Standard.

— decisions on the application of informative annexes,

— references to non-contradictory complementary information to assist the user to apply this European

Standard:
4.2.2.4 A8
514 A9.4.1
534 A10.2.2
A3.2 A10.3
A3.3 B.3.2.2
A4.1.2 B.3.3.2
A4.1.3.1(7) B.3.3.3.2
A4.13.2 Annex D
A4.1.33
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AS5.2
A5.33.3(3)
A6.3

A7

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland,
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.



