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

W 96 15037-1:2008/2018

U5goM0390ml LGobs®@o

LbIMeo 393™Mbol 36:MmEMJEIO0-3mFol S 339MH0L 05¢3)930-65500 1: 05¢)930

b5gdoMm3gemU BEBIMEHJIOLS s FYBHMEMYO0L
96m3bmeo Bosgagbdm
030@0olo



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

b 96 15037-1:2008/2018

L506gMMT>30Mm Bmbsgdgdo

1 8999953909905 Bogdo®mm39eml bGobosm@gdol s dg@cmmEmyool goH™m3gbmwo
155296GHML LEHObIMEHJIOL Y35MIEST96EOL Joge

2 5933033909905 5 8980gdmMe0s Lsdmgdgme Lodo®mzgarmlb LEsbsMEJdOL s
39GHOMEMy00L 96™3bmwo L5596 ML 2018 farobl 17 5230LEGHML
N 85 296356399000

3 00090Mos 393560l 0sMdbol IgommEom  LEGObsmEHOBsEool  g3MM3MeEo
3™3oBHgBHol  LEBIOGHo 9b 15037-1:2008 ,, BbAmwo dgEHMmbol 3OMEIEgd0-3mF0ol ©
33960l 053930-b5f oo 1: 05¢3)930"

4 3063905

5 ®9a0L3®MoMgdmmos  LodoMm3zgeml  bGobwot@gdol @5 39BHOMEMmao0l
96™3bmwo L5596 ML 699LGHOdo: 2018 ferob 17 5230LEH™
Ne268-1.3-013958

533500905 53 LE)96EIMEHOL 35053985 dglisdy 3oMgdOLsMZoL s6/0s dolso libgs
3o 353ME9Mrgds



j0dobgo LEsbps®@o.

Jo de

s
C

100 39JLE0L Lobobs

(2%
C

Loobggm@dsgom bofoao. L@

EUROPEAN STANDARD EN 15037-1
NORME EUROPEENNE
EUROPAISCHE NORM April 2008

ICS 91.100.30

English Version

Precast concrete products - Beam-and-block floor systems -
Part 1: Beams

Produits préfabriqués en béton - Systémes de planchers a Betonfertigteile - Balkendecken mit Zwischenbauteilen -
poutrelles et entrevous - Partie 1: Poutrelles Teil 1: Balken

This European Standard was approved by CEN on 30 June 2007.

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 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 Management Centre has the same status as the
official versions.

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

. — |

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

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2008 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 15037-1:2008: E
worldwide for CEN national Members.



o dgodobgom LESbs@Eo.

s
C

s

100 39JLE0L Lobsbs

1%
C

Lo0bggm@dszom bsfoao. L@

EN 15037-1:2008 (E)

Contents Page

The numbering of clauses is strictly related to EN 13369: Common rules for precast concrete products, at least for the first
three digits. When a clause of EN 13369 is not relevant or included in a more general reference of this standard, its
number is omitted and this may result in a gap on nhumbering.

0T =T o N 4
o T 1T o o 6
1 1T o o - SR 7
2 NOIrMALiVe FefErENCES ... s n e s e an e s s e e e s mn e e e nnnns 7
3 Terms and defiNitioNsS ... e 7
4 =T LR =T 01T 0 10
4.1 Material reqUIrEMENLS ... smn s e s smn s e e e e s mmn e e e e e e s annnmnn e e e e e nannan 10
4.2 Production reqUIremMeENts ... 1
4.3 Finished product reqUIrements........ ... s 16
5 LIS A0 14 =T 3 To T L 24
5.1 QLIS 3o T 4 e =1 - 24
5.2 Measuring of dimensions and surface characteristics .........ccccvicciicmrimiiin s 24
5.3 Weight of the Products.........ccccciiiiiiiiccccerirr e s s sme e e e e s s s mmn e e ee s s nmmnnn e e s 25
5.4 Lo (=3 4 =TT | oV 25
6 Evaluation of CONfOrmMity.......ccoiiiccciciiiii i e e e s snm e e e e s s s smnn e e e e e snnnnn 26
6.1 (7= 1= - | 26
6.2 LI 2 oS0 2= {1 o S 26
6.3 Factory production CONtrol...........cccciiiiiiiiiinii i ———————— 26
7 1 T (] T 26
8 Technical docUMENLAtioN ........ . s 26
Annex A (normative) Inspection schemes for beams.........cccccoviiiinni e ——— 28
AA 1671 4 =T o 28
A.2 Process INSPECLION ... s mn s mnn e e e e an 28
A3 Finished product iNSPeCiON.........cceiiiiiiiiiciir e ———— 28
Annex B (informative) Typology of beam-and-block floor systems............ccccovvrmriiiiiicccccccecerrr s 30
B.1 (7= 1= - | 30
B.2 Floor systems with cast in-situ structural topping .........ccccciiiiiiiiis e 30
B.3 Floor systems with composite tOPPING ......ccoviiiiiiiiiiiiiiic s e 31
B.4 Floor systems with partial topPPIiNg .......ccoviiiiiiiiiiiie e nan 32
B.5 Floors with self-bearing beams...........ccocoiiiiiiiii i ——————— 33
Annex C (informative) Monolithism of composite floor systems............oooiiciiiicc s 34
(o3| 1671 4 =T o 34
C.2 Strength of connecting reinforcement ... ————— 36
C.3 Anchorage of connecting reinforcement ..........ccccciiirii i —————— 36
Annex D (informative) Detailing of supports and anchorage of reinforcement............ccccceiiiiinnniiiiennnn, 39
D.1 (7= 1= - | 39
D.2 (027 4 £3 40 UTe3 10T T 1 =T 0T o o o o -3 SRS 39
D.3 Anchorage of reinforCemeNnts...........ooc i 47
Annex E (informative) Design of composite floor systems..........cccccccimiiiiimrinccinn e 49
E.1 (7= 1= - | 49
E.2 Resisting section of the finished floor system............ciiiiicc e 49



j0dobgo LEsbps®@o.

Jo de

s
C

100 39JLE0L Lobobs

(2%
C

Loobggm@dsgom bofoao. L@

EN 15037-1:2008 (E)

E.3 Design value of the ULS mid-span bending moment (MRg) -« e eeeeeecrsnmmemmmerinssscssnmseneesessssssssssesseseenas 53
E.4 Serviceability limit States ..o —————————— 54
E.5 Verification of the shear strength in composite systems...........ccccovvmmriiicccccccecr e 58
Annex F (informative) Design of self-bearing beams..........cccovviiiiiniiini 65
F.1 L CT=Y =Y - | N 65
F.2 Design value of the ultimate limit state bending moment............ccco i, 65
F.3 Serviceability limit state of prestressed beams...........co e ———— 65
F.4 Design value of the resisting shear force...........oo e 65
Annex G (informative) Diaphragm action ........ccccccciiiiiimii e —————— 66
G.1 L7 3 = - PR 66
G.2 Case Of IoW rise BUIIAING ........cccciiiiiiiiiciccriir e s s snne e e e s e s s s nmn e e e e e nannmenenees 67
Annex H (normative) Testing to determine erection SPaNns ...........cccccveimriiii s ccccsecrr e 68
H.1 L7 3 = - PR 68
H.2 Determination of erection SPaN ... s 68
H.3 N o] = - 1P 69
H.4 Test arrangemeENt ........co i ————————————— 69
H.5 [ 7= T [T T T 0 e T e =Y o 11 4 - 70
H.6 Interpretation Of rESUILS ... s s nnnn 71
H.7 =3 A8 (= o Lo o S 73
Annex J (informative) Concrete strength at time of release of tendons ..........cccocciiiiiiiiciicnceee, 74
J.1 LCT=Y =Y - | N 74
Annex K (informative) Resistance to fire ... e e 76
K.1 L7 3 = - PR 76
K.2 Fire resistance of beam-and-block floor Systems .........cccoccccciemriiii s e 76
K.3 Determination by teSting ... s 76
K.4 Evaluation by calculation ... s 76
K.5 JLIE: 10101 £= 1 (=T e P - TSP 78
Annex L (informative) Acoustic iNSUlation ...........cccoviiiiiimn e ——————— 79
L.1 LCT=Y =Y - | N 79
L.2 Airborne sound iNSUIAtION............ i s s e e s e e s e e e e e e e er e e e mannnaan 79
L.3 Impact SoOUNd INSUIALION ... s s n e e e e em s mmnnnn 79
Annex Y (informative) Choice of CE marking method..........cccccovmmiiniim 81
YA L€ T=Y =Y - | N 81
Y.2 1 =3 5 oY ik 81
Y.3 1 1= 15 oY 2 81
Y.4 1T =3 15 oY 0 81
Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 89/109/EEC, EU Construction Products Directive..............cccuueeeen 82
ZA.1 Scope and relevant characteristiCs ...........ccovcririiiiiiiicciierrr e smn e e e e s e nsannns 82
ZA.2 Procedure for attestation of conformity of beams for beam-and-block floor systems ............... 84
ZA.3 CE marking and 1abelling ........c.cccciiiiiiiiiririss s s 85



o dgodobgom LESbs@Eo.

s
C

s

100 39JLE0L Lobsbs

1%
C

Lo0bggm@dszom bsfoao. L@

EN 15037-1:2008 (E)

Foreword

This document (EN 15037-1:2008) has been prepared by Technical Committee CEN/TC 229 “Precast
concrete products”, the secretariat of which is held by AFNOR, and was examined by and agreed with a joint
working party appointed by the Liasion Group CEN/TC 229-TC 250, particulary for its compatibility with
structural Eurocodes.

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 October 2008, and conflicting national standards shall be withdrawn at
the latest by April 2011.

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 Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document.
European Standard for beam-and-block floor system is made of 5 parts:

— EN 15037-1, Precast concrete products - Beam-and-block floor systems — Part 1: Beams

— prEN 15037-2, Precast concrete products - Beam-and-block floor systems — Part 2: Concrete blocks"

— prEN 15037-3, Precast concrete products - Beam-and-block floor systems — Part 3: Clay blocks"

— prEN 15037-4, Precast concrete products - Beam-and-block floor systems — Part 4: Polystyrene blocks")
— prEN 15037-5, Precast concrete products - Beam-and-block floor systems — Part 5: Lightweight blocks R
This standard is one of a series of product standards for precast concrete products.

For common aspects reference is made to EN 13369: Common rules for precast concrete products, from
which also the relevant requirements of the EN 206-1: Concrete — Part 1: Specification, performance,
production and conformity are taken.

The references to EN 13369 by CEN/TC 229 product standards are intended to make them homogeneous
and to avoid repetitions of similar requirements.

Eurocodes are taken as a common reference for design aspects. The installation of some structural precast
concrete products is dealt with by ENV 13670-1: Execution of concrete structures — Part 1: Common rules,
which has at the moment the status of a European Prestandard. In all countries it can be accompanied by
alternatives for national application and it should not be treated as a European Standard.

The program of standards for structural precast concrete products comprises the following standards, in some
cases consisting of several parts:

EN 1168, Precast concrete products — Hollow core slabs
EN 12794, Precast concrete products — Foundation piles

EN 12843, Precast concrete products — Masts and poles

1) to be developed
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EN 13224, Precast concrete products — Ribbed floor elements

EN 13225, Precast concrete products — Linear structural elements
EN 13693, Precast concrete products — Special roof elements

EN 13747, Precast concrete products — Floor plates for floor systems
EN 13978, Precast concrete products — Precast concrete garages
EN 14843, Precast concrete products — Stairs

EN 14844, Precast concrete products — Box culverts

EN 14991, Precast concrete products — Foundation elements

EN 14992, Precast concrete products — Wall elements

EN 15050, Precast concrete products — Bridge elements

prEN 15258, Precast concrete products — Retaining wall elements

EN 15037-1:2008 (E)

This standard defines in Annex ZA the application methods of CE marking to products designed using the
relevant EN Eurocodes (EN 1992-1-1:2004 and EN 1992-1-2:2004). Where, in default of applicability
conditions of EN Eurocodes to the works of destination, design Provisions other than EN Eurocodes are used
for mechanical strength and/or fire resistance, the conditions to affix CE marking to the product are described

in ZA.3.4.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,

Sweden, Switzerland and United Kingdom.
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Introduction

The evaluation of conformity given in this standard refers to the completed precast elements which are
supplied to the market and covers all the production operations carried out in the factory.

For design rules reference is made to EN 1992-1-1:2004. Additional complementary rules are provided where
necessary.

Recommendations for beam-and-block floor systems are presented in informative annexes about monolithism
of composite floor systems (Annex C), detailing of supports and anchorage reinforcement (Annex D), design
of composite floor systems (Annex E), design of self-bearing beams (Annex F), diaphragm action (Annex G),
resistance to fire (Annex K) and acoustic insulation (Annex L).

According to 1.2 of EN 1992-1-1:2004 the complementary rules, given in informative annexes in this standard,
comply with the relevant principles given in EN 1992-1-1.

Because of the fact that the experimental evidence is mainly based on elements with limited depth and width
this standard is applicable to elements with these limited dimensions. This limitation is not intended to prohibit
the application of elements with larger sizes, but the experience is not yet wide enough to draw up
standardised design rules.

In 4.2.3, 4.3.2, 4.3.3 and 4.3.4, this standard includes specific provisions resulting from the application of EN
1992-1-1:2004 and EN 1992-1-2:2004 rules made specific for the concerned product. The use of these
provisions is consistent with a design of works made with EN 1992-1-1:2004 and EN 1992-1-2:2004.



